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Abstract

The circular economic (CE) model of production and consumption serves as a sustainable
alternative to the prevailing linear “take-make-waste” model by significantly reducing the
environmental impacts of economic growth. For the CE to be effective, consumer participation is
essential. This thesis investigates consumer participation in the CE through four essays, focusing
on product purchase and use behaviors that extend product lifespans (PLE), which is vital for the
successful implementation of the CE. The first essay examines PLE-oriented product use
behaviors, such as product care and upcycling. Based on a systematic literature review, this essay
develops a conceptual framework that summarizes factors influencing these behaviors. This
framework consists of two dimensions, product use stage and product value type, that explain
how factors occurring at different product use stages shape consumers’ perceptions of product
value and PLE-oriented product use behaviors. The second and third essays employ qualitative
(consumer interviews) and quantitative (survey) research methods, respectively, to study a
specific PLE-oriented product use behavior identified in the first essay, namely consumer
upcycling. This behavior is one of the most resource-efficient practices to realize the CE vision,
more so than other practices like recycling, but remains under-explored. In these two essays, we
examine the internal motivations behind consumer upcycling, and further explore its relationship
with purchase of commercial upcycled products. The findings show that perceived competence is
the strongest internal motivation for consumer upcycling, followed by waste prevention and
frugality. Moreover, we reveal a positive relationship between consumer upcycling and purchase
of upcycled products. This relationship is particularly evidenced by the finding that consumers

who have motivations of waste prevention, social connectedness, and emotional attachment for



consumer upcycling are more inclined to buy upcycled products. The fourth essay investigates
consumer evaluation of upcycled products, specifically by examining the effect of product’s
visual past identity discernibility, which is unique to upcycled products. In six experiments, we
found that when upcycled products retain a high visual connection to their past identities, it
negatively affects their evaluations through increasing perceived intrusiveness and decreasing
perceived usefulness. Collectively, the four essays in this thesis enhance understanding of how
consumers can contribute to the CE through their product purchase and use behaviors. The
identified antecedents of these behaviors provide practical implications for practitioners to
develop effective marketing strategies (e.g., communication, product design) to promote and

facilitate consumers’ adoption of these behaviors.



Résume
Le modele économique circulaire (CE) de production et de consommation représente une
alternative durable au modeéle linéaire prédominant "prendre-fabriquer-jeter" en réduisant de
maniére significative les impacts environnementaux de la croissance économique. Pour que le
CE soit efficace, la participation des consommateurs est essentielle. Cette these examine la
participation des consommateurs au CE a travers quatre essais, se concentrant sur les
comportements d'achat et d'utilisation des produits qui prolongent la durée de vie des produits
(PLE), ce qui est essentiel pour la mise en ceuvre réussie du CE. Le premier essai examine les
comportements d'utilisation des produits orientés PLE, tels que I'entretien des produits et le
surcyclage. Basé sur une revue systématique de la littérature, cet essai développe un cadre
conceptuel qui résume les facteurs influencant ces comportements. Ce cadre se compose de deux
dimensions, le stade d'utilisation du produit et le type de valeur du produit, qui expliquent
comment les facteurs se produisant a différents stades d'utilisation du produit fagonnent les
perceptions des consommateurs sur la valeur du produit et les comportements d'utilisation des
produits orientés PLE. Les deuxiéme et troisiemes essais utilisent respectivement des méthodes
de recherche qualitative (entretiens avec des consommateurs) et quantitative (enquéte) pour
étudier un comportement d'utilisation de produit orienté PLE spécifique identifié dans le premier
essai, a savoir le surcyclage par les consommateurs. Ce comportement est I'une des pratiques les
plus efficaces sur le plan des ressources pour réaliser la vision du CE, plus que d'autres pratiques
comme le recyclage, mais il reste peu exploré. Dans ces deux essais, nous examinons les
motivations internes derriere le surcyclage par les consommateurs, et explorons davantage sa
relation avec I'achat de produits surcyclés commerciaux. Les résultats montrent que la

compétence pergue est la motivation interne la plus forte pour le surcyclage par les



consommateurs, suivie de la prévention des déchets et de la frugalité. De plus, nous révélons une
relation positive entre le surcyclage par les consommateurs et I'achat de produits surcyclés. Cette
relation est particulierement illustrée par la constatation que les consommateurs motivés par la
prévention des déchets, la connexion sociale et I'attachement émotionnel a pratiquer le
surcyclage sont plus enclins a acheter des produits surcyclés. Le quatrieme essai examine
I'évaluation par les consommateurs des produits surcyclés, en examinant spécifiquement I'effet
de I'identité visuelle passée du produit, qui est propre aux produits surcyclés. Dans six
experiences, nous avons constaté que lorsque les produits surcyclés conservent un lien visuel fort
avec leurs identités passées, cela affecte négativement leurs évaluations en augmentant la
perception de l'intrusion et en diminuant la perception de l'utilité. Collectivement, les quatre
essais de cette thése améliorent la compréhension de la maniere dont les consommateurs peuvent
contribuer au CE gréace a leurs comportements d'achat et d'utilisation de produits. Les
antécédents identifiés de ces comportements fournissent des implications pratiques pour les
praticiens afin de développer des stratégies marketing efficaces (par exemple, communication,
conception de produits) pour promouvoir et faciliter I'adoption de ces comportements par les

consommateurs.
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Contribution of Authors
The five chapters in this essay have been developed with the collaboration and supervision of
Prof. Emine Sarigollu, who has acted as my doctoral advisor since 2020, and Prof. Rong Huang,
who is an Associate Professor of Marketing at Saint Anselm College and has acted as my co-
author since 2020. Prof. DaHee Han, who has acted as my thesis committee member, contributed
to the refinement of the research idea in Chapter 5.
For Chapter 1 (Overview of thesis/introduction), | prepared the initial draft. Prof. Sarigollu, Prof.
Huang, and | reviewed the draft and made revisions.
For Chapter 2 (Essay 1), Prof. Sarigollu provided the direction of the literature review. |
performed the literature review and prepared the initial draft. Prof. Sarigollu, Prof. Huang, and |
reviewed the draft and made revisions.
For Chapter 3 (Essay 2), | developed the research idea which was refined by Prof. Sarigollu and
Prof. Huang. Then | conducted data collection and analysis and prepared the initial draft. Prof.
Sarigollu, Prof. Huang, and I discussed the data results, reviewed the draft, and made revisions.
For Chapter 4 (Essay 3), it is a follow-up study of the one in the previous chapter. | conducted
data collection and analysis and prepared the initial draft. Prof. Sarigollu, Prof. Huang, and |
discussed the data results, reviewed the draft, and made revisions.
For Chapter 5 (Essay 4), | developed the research idea which was refined by Prof. Sarigollu,
Prof. Huang, and Prof. Han. Then | conducted data collection and analysis and prepared the
initial draft. Prof. Sarigollu, Prof. Huang, and | discussed the data results, reviewed the draft, and
made revisions.
For Chapter 6 (General conclusions & future directions), | prepared the initial draft. Prof.

Sarigollu, Prof. Huang, and | reviewed the draft, and made revisions.



CHAPTER 1 - OVERVIEW OF THESIS / INTRODUCTION

The circular economy (CE) model is proposed to alleviate resource shortage and
environmental deterioration through maximizing the lifespan and value of resources in use and
regenerating products and materials at the end of a product’s service life (Singh and Ordofiez,
2015). In transitioning towards the CE, governments and businesses develop and support
sustainable technology, business models, and waste management systems for facilitating
extended and multiple life cycles of products or materials (Geissdoerfer et al., 2018; Wasserbaur
et al., 2022). Their efforts have been complemented by considerable academic research into the
supply-side solutions for the CE over the last decade. However, only 10% of peer-reviewed
articles associated with the CE focus on consumers or users (Camacho-Otero et al., 2018). This
IS surprising, indeed, since transitioning from a linear-oriented society towards a CE-oriented
society cannot succeed without the consumer engagement (Hobson et al., 2021). As a primary
source of resource consumption, if the consumer fails to embrace circular consumption and
persists in rapid and linear purchase-use-dispose consumption patterns, the efficacy of CE
solutions implemented by the supply side would be significantly diminished (Corvellec et al.,
2022).

Consumers can participate in the CE in various ways whilst engaging in and interacting
with businesses and organizations, such as consumption of products made of reclaimed
materials, adoption of product life-extension practices, and engagement in access-based business
models and waste management systems. Despite the critical role of the consumer in the CE, there
is a paucity of research on the consumption behavior in the CE (Hobson et al., 2021; Wastling et
al., 2018; Govindan & Hasanagic, 2018). The current thesis aims to address this void by

examining CE-oriented consumer behavior systematically in four essays. Essay 1 presents a



broad literature review summarizing factors influencing CE-oriented product use behavior. This
is followed by Essays 2 to 4 which focus on a specific type of CE-oriented behavior, namely
upcycling, in three empirical studies. Specifically, consumer upcycling and purchase of upcycled
products are investigated. Consumer upcycling is a specific type of CE-oriented product use
behavior, while purchase of upcycled products is associated with the commercialization of
upcycling. In these empirical studies, previously unexamined or under-examined antecedents of
these two behaviors are investigated. Understanding antecedents of CE behaviors can contribute
to the development of effective strategies to promote consumers’ engagement in the CE and
thereby facilitate societal transition towards the CE.

Essay 1 is a literature review synthesizing factors influencing CE-oriented product use
behavior, which encompasses behaviors facilitating the extension of product lifespan during use,
such as product care, repair, and upcycle. A wide variety of factors encompassing product
attributes, individual characteristics, and marketing interventions are considered. To develop a
systematic framework to explain how these factors influence consumer product use behavior,
this essay identifies two dimensions. The first dimension is consumer product use stage
consisting of five sub-stages — namely, pre-acquisition, early-use, middle-use, late-use, and pre-
disposal stages. These refined product use stages offer a dynamic perspective for understanding
consumer product use behavior. The second dimension is consumer product value consisting of
functional value, social value, and emotional value. This dimension helps elucidate underlying
mechanisms through which various factors influence consumer product use behavior. The
proposed product use framework suggests several promising future directions for research on
product use behavior. For instance, future research could explore how interactions among

different types of product value influence product use behavior. Additionally, this framework
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provides valuable insights to suppliers, such as designers, producers, marketers who are
interested in implementing the CE. For instance, it shows their decisions on price, product
information presentation, product design, and post-purchase service may influence consumer
tendency to extend product lifespans.

Essay 2 focuses on one of the CE-oriented product use behaviors identified in Essay 1 —
consumer upcycling. Consumer upcycling refers to a process in which consumers transform or
repurpose unwanted object(s) to a product which has equal or higher value than the current value
of its component(s) (Sung et al., 2014). It is one of the most beneficial practices for
environmental sustainability, more so than other practices such as recycling, and it constitutes a
concrete exemplar of how consumers can participate in the CE (Coppola et al., 2021). Given the
limited exploration of consumer upcycling in extant research, a qualitative study (consumer
interviews) is conducted to obtain rich insights and understanding about consumer motivations
underlying this behavior. Through inductive content analysis on consumer interviews, we
identify three types of internal motivations for consumer upcycling: core-self, social-self, and
object-self oriented motivations. Specific motivations in each type are further identified.
Additionally, we point out potential consequences of consumer upcycling behavior at three
levels: social, environmental, and business level. Taken together, all these qualitative findings
reveal how consumers could take initiative to contribute to the CE through consumer upcycling
behavior.

Essay 3, following-up to Essay 2, validates the role of internal motivations in consumer
upcycling empirically by using survey methodology. Additionally, we explore how consumer
upcycling motivations relate to purchase of upcycled products, a question inspired by the

discovery in Essay 2 that consumers interested in upcycling are conceivably more willing to
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purchase upcycled products (i.e., the business-level consequence of consumer upcycling in Essay
2). Building upon the qualitative findings in Essay 2 and relevant theories in the literature, we
investigate seven internal motivations for consumer upcycling, namely waste prevention,
frugality, perceived competence, perceived autonomy, social connectedness, social approval, and
emotional attachment. We then test how these motivations relate to consumer upcycling as well
as purchase of upcycled products through analysis of survey data with structural equation
modeling. Results show that perceived competence is the strongest motivation for consumer
upcycling, followed by waste prevention and frugality. Moreover, consumers who have
motivations of waste prevention, social connectedness, and emotional attachment for consumer
upcycling are more inclined to buy upcycled products.

To the best of our knowledge, Essay 2 and Essay 3 are the first attempts to bridge
consumers’ roles as creator and buyer in upcycling. From a theoretical perspective, these two
essays enhance the understanding of consumer upcycling, purchase of upcycled products, and
their relationships, with both qualitative and quantitative empirical evidence. From a practical
perspective, this understanding provides implications for policy makers and marketers seeking to
promote upcycling and the adoption of upcycled products. Specifically, they could strategically
communicate and deliver various internal benefits (e.g., competence) to consumers, extending
beyond the widely acknowledged environmental benefits, to encourage their engagement in these
behaviors. Moreover, the positive relationship between consumer upcycling motivations and
purchase of upcycled products implies the potential for their synergistic promotion.

Essay 4 furthers the previous essay by investigating the relationship between product design
of upcycled products and consumer evaluation of these products. For upcycled products, one of

the most essential attributes is the various degree of visual past identity discernibility, which
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refers to the extent to which past identity of an upcycled product can be discerned from its
appearance. This attribute is rooted in the upcycling process and reveals the distinctiveness of
upcycled products in comparison to other product categories. More specifically, owing to
product transformation in upcycling, an upcycled product encompasses two product identities:
one representing the original category of the product before transformation (henceforth called
“past identity”), and the other representing the new category of the product after transformation
(henceforth called “present identity”’). Moreover, due to the absence of degradation in upcycling,
in contrast to recycling, visual elements associated with past identity of an upcycled product can
be retained in its appearance. As a result, some upcycled products can clearly display both past
and present identities, which is the situation of high visual past identity discernibility. While
other upcycled products may only display present identity, which is the situation of low visual
past identity discernibility. Essay 4 examines the effect of visual past identity discernibility on
upcycled product evaluation using experimental methodology. Across six controlled
experiments, Essay 4 shows that high visual past identity discernibility can negatively impact
consumer evaluation of upcycled products (indicated by product attitudes, purchase intention,
and willingness to pay). The underlying mechanism is that high visual past identity discernibility
leads to higher perceived intrusiveness and thus lower perceived usefulness about upcycled
products, which further negatively impacts consumer evaluation of upcycled products. Notably,
these effects can also be generalized to new products that adopt visual product design emulating
the design of high visual past identity discernibility in upcycled products. There are two main
theoretical contributions in Essay 4. First, it contributes to the growing literature on upcycled
products by identifying a novel and important factor (i.e., visual past identity discernibility)

influencing upcycled product evaluation. Second, it contributes to the existing literature on
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product design. Specifically, by demonstrating the effect of visual past identity discernibility (an
aesthetic attribute) on perceived product usefulness (a functional attribute) and revealing the
mechanism of perceived intrusiveness, it provides a new perspective to understand the
relationship between two critical dimensions of product design — product aesthetics and product
function. There are also two main practical implications in Essay 4. First, when source objects
and upcycled products belong to different product categories, designers should conceal past
identity in product appearance through craft techniques such as painting, cutting, or reshaping.
Second, for new product designers, integrating visual elements of different product categories
into appearance of a single product to resemble the design of high visual past identity

discernibility in upcycled products, is not advisable.
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CHAPTER 2 - ESSAY 1

CONSUMER PRODUCT USE BEHAVIOR THROUGHOUT THE PRODUCT LIFESPAN: A
LITERATURE REVIEW AND RESEARCH AGENDA
Shi, T., Huang, R., & Sarig6llu, E. (2022). Consumer product use behavior throughout the
product lifespan: A literature review and research agenda. Journal of environmental
management, 302, 114114,

Abstract
Extending product lifespan has recently been recognized as an important strategy to achieve
sustainable development. A substantial corpus of literature explores product lifespan from the
perspective of product design or manufacturing practices, but the perspective of consumer has
been largely overlooked. Addressing this void, this study systematically reviewed the literature
on how consumer product use behavior influences the product lifespan. Insights gained from the
review process guided our analysis on how product lifespan relates to consumer perceived value
(comprising functional value, social value, and emotional value). We developed a five-stage
framework to delineate the relationship between consumer perceived value and product use
behavior across five-stages; namely, pre-acquisition, early use, middle use, late use, and pre-

disposal. Furthermore, we identify promising directions for future scholarly work.

15



1. Introduction

Extending product lifespan is critical for sustainable consumption (Cooper, 2020; Panchal et
al., 2021) and for achievement of goals set forth in the United Nations 2030 Agenda for
Sustainable Development (UN General Assembly, 2015). A large corpus of literature explores
product lifespan from the perspective of supply-side design and manufacturing practices (Van
Nes and Cramer, 2005; Bovea and Pérez-Belis, 2018; Bocken et al., 2016; Ertz et al., 20193,
2019b), especially through product lifecycle assessment. However, research is lacking from the
perspective of demand-side. Yet, the consumer is an important stakeholder (Anandh et al., 2021)
because consumption behavior directly affects the product lifespan, and sustainability goals
contingent on consumption cannot be accomplished without the consumer involvement.

The necessity for consumers to reduce current levels of consumption has been stressed by the
emerging discourse on sufficiency (e.g., Sheth et al., 2011; Freudenreich and Schaltegger, 2020).
However, cutback in consumer purchases might lead to adverse consequences on consumer
wellbeing, thus difficult to attain in the short-medium term. Instead, extending the time
consumers use their products would reduce consumption with less unfavorable impact on
wellbeing. Nonetheless, this topic has received little attention in research (e.g., Van Nes and
Cramer, 2005; Bakker et al., 2014).

A few studies have explored what factors influence consumers' general intention to extend
product lifespans (Evans and Cooper, 2016; Cox et al., 2013; Rivera and Lallmahomed, 2016) or
what behaviors extend the product lifespan, such as repairing, upcycling, product care
(Ackermann et al., 2018; Bovea et al., 2020; Nazli, 2021; Coppola et al., 2021). However, the
literature lacks a comprehensive insight on how the consumer uses and interacts with the product

throughout its lifespan. The current paper addresses this void. We provide a review of the
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literature on how consumer product use behaviors influence product lifespan and develop a
comprehensive framework describing factors leading to those behaviors.

It became clear in the review process that an analysis of consumer product lifespan requires
an understanding of how product lifespan relates to consumer value. We thus developed a
framework delineating the relationship between consumer perceived value and product use
behaviors across five-stages; namely, pre-acquisition, early use, middle use, late use, and pre-
disposal. In each stage the consumer makes product use decisions based on the product's
perceived value, comprising functional, social, and emotional values. Changes in consumer's
perception of the product value over its lifespan influences product use behavior.

The remainder of this paper is structured as follows. First, the methodology is presented.
Then, we introduce the five-stage model, describe three types of perceived product value, and
analyze how these values are affected by different factors in different stages and lead to different
product use behaviors. Finally, we provide direction for future researchers, and report summary

of the findings.

2. Method

This study is based on the scoping review methodology, which is used to “map the key
concepts underpinning a research area as well as to clarify working definitions, and/or the
conceptual boundaries of a topic” (Peters et al., 2015, p. 6). Unlike the systematic review which
focuses on a narrowly defined research question, the scoping review deals with broader issues
(Arksey and O'Malley, 2005). Extending consumer product use is a comprehensive topic which
encompasses different research areas including design, production, engineering, business,

management, and consumer behavior, and is thus suitable for scoping review.
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2.1 ldentifying relevant studies

We searched five databases: Scopus, Web of Science, ABI/Inform, Business Source
Complete, Google Scholar (from 2009 to 2021). A broad range of terms relevant to product use
were included as follows: product use (/usage/experience), product attachment, person—product
relationship, product-self-image, slow(er) consumption, product (/physical) obsolescence,
psychological obsolescence, product lending/leasing/sharing. Since this review is based on
perspective of the consumer, “consumer” is always included in search terms. The search yielded

41,447 articles.

2.2 Study selection

Of all the articles containing the keywords in title, abstract or keywords, we included those
on consumer durables or semi durables, but excluded the remainder on fast moving consumer
goods, nondurables/consumables, and services. Studies that were not written in English were

also excluded. After removing duplications, we obtained 109 articles.

3. Content analysis and synthesis

3.1 Five stages of product use

This research developed a framework that delineates consumer product use behavior over
time (Fig. 1). The framework is grounded in a comprehensive literature review which is
summarized in Table 1 (in Supplementary Material). The framework organizes and integrates the
literature on consumer product use behavior over five stages, namely, pre-acquisition, early-use,
middle-use, late-use, and pre-disposal. By delineating product use behavior with respect to both

the product's condition and the consumer-product relationship, this review advances the extant
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literature which has assumed either an exclusively product-oriented (Bierly and Coombs, 2004;
Nishijima, 2016) or a consumer-oriented (Ball and Tasaki, 1992) perspective.

This research does not ascribe specific time periods to demarcate product use stages since
different products have their own technical lifespans (i.e., the time a product can function well)
(Evans and Cooper, 2016), wear speed, and consumers exhibit different notions of product life.
Instead, we describe product use stages according to condition of the product in terms of
appearance and performance. We will next present the five stages, followed by factors that
influence the consumer's product use behavior in each stage.

The first stage is pre-acquisition. The consumer starts to evaluate the product and forms an
expectation of its lifespan (i.e., amount of time to keep the product) and possible use plans (i.e.,
when, where and how to use the product) (Day et al., 1991). The expectation influences
subsequent product use behaviors and actual product lifespan (Evans and Cooper, 2016; Cox et
al., 2013). If the product is expected to be used for a long time, it will be treated with care.

In early-use stage, the consumer owns the product for a short while, and the product is
almost new and has no obvious signs of wear. Although the consumer is getting familiar with the
product, she has not developed strong attachment to it because the product and the consumer do
not yet share many common memories. The consumer continues evaluating the product and
starts cultivating product use habits, such as keeping the product in possession, keeping it away
from harm or damage, using it properly, and doing maintenance (Evans and Cooper, 2016;
Wieser and Troger, 2018). These early-formed habits are usually maintained until end of the
product lifespan. Despite the product's new condition, the consumer can discard it. Indeed,

product disposal decision can be made in any stage except pre-acquisition.
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Middle-use stage is often the longest period in the product's use. The consumer has owned
the product for a significant time. The product still functions well, although there might be some
wear marks or minor problems. The consumer's attachment toward the product has accumulated
over time and reaches highest (Ball and Tasaki, 1992). Due to long-time consumer-product
interaction, some of the owner’s properties (e.g., personal memories, strong emotional ties to
people, or specific events) have been transferred to the product (Morales and Fitzsimons, 2007),
thus the consumer experiences closer relationship with the product (Pierce et al., 2003). In this
stage, the consumer mostly maintains the same product use habits as in the early-use stage unless
external stimuli prompt a change. Additionally, this stage involves two new product use
behaviors: hibernation and sharing. Hibernation refers to “dead storage period” when the product
is no longer in use (Murakami et al., 2010, p 601). Sharing is the action of temporarily
transferring the right to use to others including family, close kin, friends, or strangers with or
without reward (Belk, 2014) and differs from permanent transferring (e.g., gifting, market
transactions) which is considered product disposal. To recap, the product use behaviors in this
stage mainly include changes in product use habits, hibernation, sharing and disposal.

In the last two stages, i.e., late-use and pre-disposal, the main function of the product has
deteriorated. It is highly likely that the consumer will replace the product sometime during these
two stages. Unlike the previous stages where factors driving product care and product disposal
were of main concern, in the last two stages the focus turns to factors motivating extension of the
product lifespan. In late-use stage, the product can be repaired, and the consumer can retain it to
maintain relationship with it. However, in pre-disposal stage the product is beyond repair, thus
the consumer can no longer use it as is and needs to build new relationship with it to retain it.

Two different behaviors characterize the last two stages, repairing in late-use stage and upcycling
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in pre-disposal stage. Repairing is an attempt to restore the product to its previous state, thus
preserves the embedded energy and value in the product (Nazli, 2021). Upcycling is to “reuse (of
discarded objects or material) in such a way as to create a product of higher quality or value than
the original” (Oxford Dictionary, 2021).

It should be noted that not all products necessarily go through all stages. For example, if a
newly bought product breaks down and cannot be repaired, it will go from early-use stage to pre-
disposal stage directly. Besides, the specific product use behaviors identified for each stage are
not necessarily exclusive to a specific stage, rather they tend to be most prominent in that stage.
For example, the consumer may upcycle a well-conditioned but unwanted product into another

desired product in middle-use stage, rather than in pre-disposal stage.

3.2 Three values of product use

Product use behavior is influenced by perceived value the consumer derives from the
product. Perceived value refers to “consumer's overall assessment of the utility of a product
based on perceptions of what is received and what is given” (Zeithaml, 1988, p 14), and includes
functional value, social value, and emotional value (Sweeney and Soutar, 2001; Sanchez et al.,
2006). Past research has studied influence of perceived value mostly on a specific consumer
behavior, such as purchase or disposal (e.g., Yiand Jeon, 2003; Yoo and Park, 2016). In contrast,
taking into consideration functional, social and emotional values, this research studies influence
of perceived value on consumer product use behaviors throughout the product lifetime.

Functional value refers to a product's instrumental benefits and its ability to satisfy
consumer's task-related needs (Jung et al., 2016; Hou et al., 2020). This value derives from both
the product's perceived quality and performance, and the costs related to the product and its use

(Sheth et al., 1991). Social value is the utility related to enhancement of social self-concept
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(Sweeney and Soutar, 2001) and social relationships. A product can help a consumer express her
values, social status, or affiliation (Belk, 1988; Mead et al., 2011) or help build or strengthen her
relationships with others (Pillai and Krishnakumar, 2019). Emotional value refers to feelings or
affective states the consumer associates with the product or its use, such as enjoyment, fun, or

nostalgia (Sheth et al., 1991).

3.3 Influencing factors in five stages

Throughout the five stages, the consumer continuously evaluates the product value and
determines her use behavior. In pre-acquisition stage, the consumer forms initial value
perceptions and an expectation about the rate of value decline. During early-use and middle-use
stages, perceived value changes: while certain values may decline, other values may emerge.
Whereas, during late-use and pre-disposal stages, the consumer makes a trade-off between the
remaining value of the product and the emerged value/cost from efforts (i.e., repairing,
upcycling) to extend product lifespan.

Although factors in a former stage are likely to affect subsequent stages, this review
elaborates each factor in the earliest stage it comes to play an important role in influencing
product use behavior. We next present an analysis of factors that affect value perception

throughout the product use leading to product lifespan extension behaviors.

22



Three dimensions of value

Forming expectation of value

Consumer usage
behavior

‘ Social value ‘

| Emotional value ‘

f

!

Product use  Product Consumer-product
stages condition relationship

| Funtional valug |
Expeced product quality (affected by)
* Purchase price
* Planned obsolescence in industry

. « Product information transparency

Brand-new Nil

« Product appearance
+ Comsumer g

onsiousness,

Cost {i.e, purchase price)

Expected positive social images:

Expected fulfiliment of nostalgia (warm and

*» Fashion or

savvy

= Superior wealth or social stafus

« Stable social images or id
personility,

desited group)

connection with

mf feclings)

Expected pos

emotions (e 4., j ~ Expested produst care

Value change

| Further decreased functional value

‘ Further decreased social value

I

i

~ Mismatch between product function and
consumer needs

= Consumer teshnological obsolescence.

- Shared ownership of one produst

« Expected product switching cost

= Almost new
« No visible signs of  Nascent consumes-product
wear & tear relationship

Vanishing poisitive images and emengzing
negative images

* Rapidly vanished meanings (¢ g., fashion
image) from products

« Unenpected negative assosi
products (e.g., brand scandals)

s with

eassedlemesging
sctional value

Further decreassediemerging
social

i

Further decreased value (alfested by)
= Low product use frequency

“Wear marks or
minor problems
* Functions well

Emenging value:
+ Dealing with emergent simations

(by hibernation)

« Protecting data privacy (by hibernation)
« Monetary reward (by shar

Strong consumer-product
relationship

Negative social images:

« Implied social images of poverty or
incompetence from
performance of products

5 of wear or inferior

Positive social images
« Strengthened identity associations between
consumers and products

+ Expression of past self through product use
or modification

unctional value (cost)
from repuiring

Teade-off between remaining value from products

and value/cost from repairing/upeyeling

Social vilue east) from repairing

i

Value:

« Functions of repaired products
Broken but can
e repaired

Decide whether o maintain
old consumer-product Cost:
relationships = Monetary repairing cost

« Behavioral sepairing cost
« Cost of buying a new product

Positive sociul images

+ Expression of competence, frugality, or
envitonmental concen through the repairing
activty

Negative social images:
Iplied economic hardship and poverty from
the repairing activity and repaired product

Functional value {cost) from
upeyeling (upeycled products)

Social value from
upeycling (upeycled products)

Value

« Funetions of upeycled products
Broken and cannot  Decide whether 10 add new

be repaired consumer-produet relationships Coat:

« Monetary upeyeling cost

+ Behavioral upeyeling cost

« Cost of buying a new product

2
£
3
£

Positive social images;
+ Satisfied need for uniqueness from upcycled

products
« Expression of comperence, frugality,
environmental concern and cremtivity through
the upcycling activity

- Strenthened interpersonal relationships

through the upcycling activiity

. —_—
from product use (affected by): « Expected produst disposal
+ Expected good performance
+ Satisfied product design/appe
« New product experience
| Further decreased emotional value ‘
Negative emotions (e ., regret, imitated)
fdue 10)
* Missed better alternatives « Product care (use habits)
« Lower product performance than expected —_— « Product disposal
« Unddesired symbolic meanings conveyed by L
products
Further decreassediemerging
emotional value
Furiher decreased valug
« Negative emotions (e ., dissatisfiction,
Frusteation, disgust) due 1o inferior produer
performance + Product use habit change
— i hibernation, sharing)
Emerging value « Product disposal
*« Product attachment
| Ermotional value from reps ‘
« Sense of enjoyment, empowerment and
achievement
+ Pride (especially for women)
* Repairing
e
* Product disposal
Emotional value from upeyeling
{Upcycled products)
+ Enhanced sense of enjoyment, empowerment
and achievement
+ Enhanced pride = Upeycling
> « Product disposal

Fig. 1. Theoretical framework

3.3.1 Pre-acquisition stage: forming expectation of value

This stage marks the starting point for product value evaluation. Certain consumer
characteristics will influence product use behavior. For example, consumers with environmental

concern, thrift/product care habits or intention to rebel against unsustainable brand policies tend
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to use a product carefully until the end of its life (Ertz et al., 2017; Cruz-Céardenas and Arévalo-
Chavez, 2018; Ackermann et al., 2018). In contrast, materialistic consumers who are affected by
the social acquisitive and profligate expectations are likely to dispose of products before they
break down (Podoshen and Andrzejewski, 2012; Joung, 2013). Besides, some demographic
differences (e.g., age, gender) might also influence use behavior, albeit weakly (Evans and
Cooper, 2016).

(1) Functional value and consumer product use

Expected functional value is formed based on expected product quality and cost,
particularly the purchase price. High product quality motivates longer and more careful product
use (Scott and Weaver, 2014), so does high cost which implies high loss for product disposal
(Cox etal., 2013; Ackermann et al., 2021), and high expected quality, which result a long and
careful product use (Madan and Suri, 2001).

Expected product quality is affected by four factors: 1) planned obsolescence in industry; 2)
product information transparency; 3) product appearance; and 4) consumer quality
consciousness. First, planned obsolescence refers to deliberate curtailment of a product's lifespan
by manufacturers aiming to reduce production cost and increase sales (Cooper, 2004). This
strategy tempers the consumer expectation of product quality (Echegaray, 2016). Second,
product information transparency refers to the amount of quality-related information that is
communicated to the consumer. Business can signal product quality by disclosing information,
for instance on intended product lifespans, or providing product warranty (Cooper, 2005).
However, offer of extended warranty or replacement may decrease consumers' confidence in
product lifespans (Cox et al., 2013). Third, the relationship between product appearance and

expected quality is mixed. Mugge et al. (2018) found that product appearance that scores high on
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harmony (i.e., balanced, unified, and symmetric), moderate on novelty (i.e., innovative,
distinctive), and somewhat above moderate level on weight (i.e., heavy, massive, stable) triggers
the most positive performance quality perceptions. Finally, quality consciousness refers to the
amount of attention consumers attribute to quality when purchasing products. If consumers value
other features (e.g., lower price) more than quality, they would not expect a long product
lifespan, thus are less likely to take care of products (Lang et al., 2013).

(2) Social value and consumer product use

Expected social value is formed based on expected role of the product in enhancing self-
concept or symbolizing self-identity. If self-identity related meanings derived from the product
are expected to last a long time, the product will be taken good care of and have a long lifespan,
and vice versa.

Rapid decline in the product's social value occurs in two cases. First, if the consumer
purchases a product to portray a self-image of fashion consciousness, or technological savvy, the
product is expected to be discarded early (Cooper, 2005; Lang et al., 2013; Cox et al., 2013;
Brouillat, 2015; Cruz-Cérdenas and Arévalo-Chavez, 2018). Hence, applying fashion thinking to
durable products (e.g., watches, cell phones) is contrary to the notion of sustainability (Guiltinan,
2009; Bellezza et al., 2017). Second, if the product satisfies the consumer's desire to signal
wealth or social status (i.e., conspicuous consumption), it is likely to be replaced with a new one
when it no longer appears brand new (Cooper, 1994; O'cass and Frost, 2002).

Rapid decline in the product's social value may not occur if the consumer can derive stable
self-related meanings from the product to construct social images or identities (Belk, 1988;

Arnould and Thompson, 2005; Kumar and Noble, 2016) such as personal value, personality or
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connection with a desired group (Diamond et al., 2009; Epp and Price, 2010; Trudel et al., 2016).
In this case, the consumer will take good care of the product and keep it for a long time.

(3) Emotional value and consumer product use

Expected emotional value is formed based on either expected fulfillment of nostalgia
associated with memorable experiences (Soukhathammavong and Park, 2019) or expected
positive emotions from product use (Raghunathan and Irwin, 2001). Nostalgia relating to warm
and comfortable feelings (Davis, 1979) is often expected from a souvenir which is a permanent
experience recorder for the consumer (Sanchez et al., 2006). Thus, products like souvenirs are
expected to be kept for a long time. Expected positive emotions (e.g., joy, fun, pride) can come
from a product's expected good performance, design/appearance, or just new product experience.
After a long use period, an old product may perform not as well as a new one, expected
enjoyment may decline and the consumer may feel satiated or bored with the product (Kwon et

al., 2020; Hou et al., 2020).

3.3.2 Early-use stage: value change

When the product enters the use phase, certain expected values such as functional value
might decline with time as the product is no longer brand-new. Internal or external factors may
accelerate the decline rate. Meanwhile, other values may emerge during the use phase.
Decreasing and emerging values will determine the consumer product use behavior.

(1) Functional value and consumer product use behavior

Perceived functional value in this stage will not decline quickly because the product is
almost new. For complex products, increasing product knowledge from use experience may lead
to even higher perceived functional value (Burke, 2013) and help establish good use habits

(Evans and Cooper, 2016). However, several factors may contribute to rapid decline of perceived
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functional value and lead to bad use habits and even immature disposal: 1) mismatch between
product function and consumer needs; 2) technological obsolescence; 3) shared ownership of the
product.

Mismatch between product function and consumer needs is often attributed to exaggerated,
misleading or overloading product information or the consumer’s failure to evaluate personal
needs carefully (e.g., impulse purchase) (Hausman, 2000; Verplanken and Herabadi, 2001; Cox
et al., 2013; Spiteri Cornish, 2020). The mismatch can also result from a change in the
consumer's living environment (e.g., major life events, moving residence, need for space) that
may happen anytime during the use phase (Cruz-Cérdenas and Arévalo-Chavez, 2018; Laitala,
2014). If the consumer realizes the product no longer satisfies her needs, she may not treat it
carefully or just discard it.

Technological obsolescence refers to the consumer dissatisfaction with the current product
when she perceives it inferior to a new product with better features/functions (Wilson et al.,
2017). This factor starts to play a role in this early stage because new product styles and models
are updated frequently (Echegaray, 2016) and companies' trade-in policies provide incentives for
early product replacement (Okada, 2001).

Shared ownership refers to the situation when the product is owned by more than one
consumer. With shared ownership, functional value and hence responsibility of caring for the
product is shared (Ackermann et al., 2018), which might reduce the consumer motivation to take
good care of the product, thus speeding its wear out and disposal.

Perceived functional value in this stage is influenced by expected cost, particularly expected
switching cost, including search costs, transaction costs, learning costs and setup costs

(Klemperer, 1995; Jones et al., 2000; Burnham et al., 2003). If the consumer is concerned about
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time scarcity, she is more likely to stay with her current product to avoid switching cost (Wu et
al., 2014; Evans and Cooper, 2016).

(2) Social value and consumer product use behavior

The consumer may experience decline in social value due to factors such as rapidly
vanished meanings (e.g., fashion image) from the product, or unexpected negative associations
with the product such as brand scandals especially related to ethic problems (Wei and Bunjun,
2020). The consumer may give up the current product and consider a new one due to decreased
social value.

(3) Emotional value and consumer product use behavior

Perceived emotional value in this stage will not decline rapidly except in several
circumstances; for instance, the consumer may regret if she realizes she missed a better
alternative in the market, or the product is not as good as expected (Lee and Cotte, 2009).
Besides, the consumer may form negative emotions toward brands/products due to irritating or
annoying symbolic meanings from marketer-controlled or non-marketer-controlled sources of
information, such as brand slogan or news about unethical firm behavior (Romani et al., 2012).
The resulting negative emotions may induce the consumer to treat products carelessly or discard

them.

3.3.3 Middle-use stage: value change

As the product's condition changes and the consumer-product interaction accumulates over
time, some new factors emerge to either speed up decline of certain values or offer new values.
Two new behaviors, hibernation and sharing, are likely to occur in this stage.

(1) Functional value and consumer product use behavior
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Perceived functional value based on the product performance decreases with time. The
decline can be accelerated by low use frequency of a product (Goodman and Irmak, 2013) which
may result from a low (or lack of) perceived fit with the product (Simpson et al., 2019) or varied
use of product (but at very low frequency), leading to less care or immature disposal (Etkin and
Sela, 2016).

Perceived functional value might increase through hibernation or sharing. Hibernated
products could help the consumer deal with emergent situations when a spare product is needed
(Wilson et al., 2017; Inghels and Bahlmann, 2021). In addition, if the product contains private
personal data and the consumer does not know how to appropriately dispose of it (as in the case
of cell phones, computers), it may be kept in a hibernation state (Yin et al., 2014; Kurisu et al.,
2020; Islam et al., 2020). Functional value is also realized from monetary value obtained by
shared products in the emerging sharing economy (Schor and Fitzmaurice, 2015).

(2) Social value and consumer product use behavior

Perceived social value can decrease or increase depending on how the consumer derives
social value from the product. Perceived social value from the product's fashion or newness
decline further because the product bears signs of wear or performs inferior, which may signal
poverty or incompetence of the owner (Philp and Nepomuceno, 2020). Hence, the consumer
might be reluctant to use the product with obvious old traces especially in public and may
replace it with a new one.

However, long-term consumer-product interaction may increase perceived social value (i.e.,
showing past self). First, the identity associations with consumer are strengthened after a long
use period, preventing disposal (Trudel et al., 2016). Second, the consumer may alter the product

during use, which creates additional meanings for the product because the consumer has invested
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effort in the product (Belk, 1988). Hence, the consumer is less likely to dispose of the product
before it breaks down because the product preserves the owners' past and tell others what kind of
person the owner is through the signs of use or modification (Kleine et al., 1993).

(3) Emotional value and consumer product use behavior

Perceived emotional value will increase with long-term consumer-product interaction which
fosters product attachment (Schifferstein and Zwartkruis-Pelgrim, 2008). But this value may
decrease with inferior product performance including function and appearance, especially for
products designed with enhanced aesthetics (Wu et al., 2017; Buechel and Townsend, 2018) or
“faultless forms and surfaces” (Guiltinan, 2009, p. 20). Because such design styles cause more
salient reductions in beauty after long-term use, the consumer may feel dissatisfied, frustrated, or
disgusted with the product, and will no longer protect it.

However, such undesired outcomes can be avoided if the product is designed with certain
aesthetics appreciating the time elements, i.e., wear and tear adds value to the product (Kwan,
2012). Japanese Aesthetics “Wabi-Sabi” is a typical example, which offers long time enjoyment

in product design.

3.3.4 Late-use stage: trade-off between remaining value from the product and value/cost of

repairing

In this stage, the product has minor or major malfunctions. The consumer needs to spend
additional effort to regain the product performance. In deciding whether to repair the product, the
consumer trades off between remaining value and value/cost from repairing activity. If value is
perceived to be higher than cost, the consumer will repair (Nazli, 2021). Next, we discuss the
value (cost) from repairing activity.

(1) Functional value and consumer product use behavior
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Perceived functional value of a repairable product mainly comes from its original
(remaining) functions and is negatively related to its repairing cost that includes monetary and
behavioral repairing cost (Scott and Weaver, 2014; Jaeger-Erben et al., 2021). Monetary
repairing cost is affected by the cost of repair service and spare parts (Cooper, 2000; King et al.,
2006). Behavioral repairing cost is affected by consumers' repairing knowledge/skills (Gregson
et al., 2009), required time and effort (Diddi and Yan, 2019), accessibility of repairing tools or
service (Guiltinan, 2009; Harmer et al., 2019). Consumers often make the repair decision by
comparing the repairing cost with the cost of buying a new product (Scott and Weaver, 2014).
The literature discusses multiple ways to reduce repairing cost, such as product design
facilitating repairing (e.g., modular design) (Van Nes and Cramer, 2005; Mashhadi et al., 2016)
or long-term product warranties (Michaud et al., 2017). An index of “repairability” ratings by
governments or industry regulators might impel manufacturers to adopt high-repairability
oriented product design (Bracquene et al., 2021).

(2) Social value and consumer product use behavior

Perceived social value from repairing activity may provide the consumer an opportunity to
express self, which in turn encourages repair intention. The consumer could show her
competence, frugality, or environmental concern (Watson and Shove, 2008; Nazli, 2021; Scott
and Weaver, 2014) through this activity. However, if the consumer is concerned that others
might associate repairing activity and repaired product with economic hardship and poverty, she
may forgo repairing (Nazli, 2021).

(3) Emotional value and consumer product use

Repairing may bring emotional value to consumers (van der Velden, 2021). Indeed,

repairing activity generates a sense of enjoyment, empowerment, and achievement (Scott and
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Weaver, 2014). Women can feel pride from repairing because they feel that they do not have to
depend on men (Gelber, 1997; Wolf et al., 2015). Consumers who can derive positive emotions

from repairing are thus more likely to engage in it (Scott and Weaver, 2014).

3.3.5 Pre-disposal stage: trade-off between remaining value from products and value/cost

from upcycling

In this stage, the consumer is likely to discard the product since the original function cannot
be restored. However, new value from the product by upcycling can encourage the consumer to
extend the product lifespan. This behavior is affected by the remaining value in the product (e.g.,
useful materials, unique patterns) and the value/cost from upcycling activity/upcycled products.
We next discuss the value (cost) from upcycling activity and upcycled products.

(1) Functional value and consumer product use behavior

Perceived functional value of an unrepairable product comes from the potentially upcycled
version (Coppola et al., 2021). For example, unwanted clothes can be upcycled into a bag. If the
consumer appreciates the function of an upcycled bag, she is likely to upcycle. But the functional
value is negatively related to the cost of upcycling comprising monetary and behavioral cost
(Sung, 2015, 2017; Coppola et al., 2021). Monetary cost includes the cost of tools or accessories
needed to complete upcycling. Behavioral cost is determined by difficulties of upcycling (e.g.,
requisite creativity or complex skills), required time and effort. Consumers make the upcycling
decision by comparing its cost with the cost of purchasing a new product, e.g., price, availability
(Wolf and McQuitty, 2011; Wilson, 2016).

(2) Social value and consumer product use behavior

Consumers might perform upcycling due to a variety of social values brought by this

behavior. First, upcycled products are often more unique than mass-produced ones, thus
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satisfying the consumer need for uniqueness (Janigo et al., 2017; Coppola et al., 2021). Second,
the consumer may derive a competent, frugal, environmentally friendly, and creative self-image
image from upcycling activity (Wilson, 2016; Bhatt et al., 2019). Third, upcycling, sometimes as
a group activity (e.g., with family members or community members), contributes to
strengthening of interpersonal relationships (Landgren and Pasricha, 2011; Sung et al., 2019;
Coppola et al., 2021).

(3) Emotional value and consumer product use behavior

The consumer might upcycle the product because it brings emotional value, such as fun or
sense of accomplishment (Sung, 2017; Wilson, 2016). Expressing of creativity enhances positive
feelings such as enjoyment and pride (Coppola et al., 2021). Personalized upcycled products may
have unique appearance or bring good use experience, which also enhances positive feelings

(Janigo et al., 2017; Wilson, 2016).

4. Discussion and future research

In the process of analyzing how consumer value perception influences product use behavior

throughout the product lifetime, we identified promising directions for future work.

4.1 Interaction between different dimensions of perceived product value

In explaining consumer product use behavior, this paper considered the influence of three
dimensions of value (functional, social, and emotional) independently. However, the three
dimensions of value are not independent from one another and are usually correlated (Sweeney
and Soutar, 2001). Future research could explore interactions between different values as well as
different factors in influencing product use behavior. For example, social value and emotional

value might be closely interwoven, such that high self-related social value (e.g., self-image) of

33



product can give high emotional value to consumers (e.g., product attachment). Emotional value
emerging from upcycling or repairing activity can boost social value by enhancing creative or

frugal self-image.

4.2 Theory development: systematic, integrated, and interdisciplinary study of extending

product lifespan

Given the immense environmental potential associated with longer product lifespan,
extending product lifespan is increasingly becoming an important research and public policy
area. Consequently, a substantial body of research has accumulated on product lifespan in
different disciplines, particularly natural sciences, engineering, and design (for e.g., research on
circular economy or extending product lifespan (e.g., Special Issue of Journal of Cleaner
Production, 2019)). However, that stream of literature mostly overlooks the demand-side, i.e.,
the consumer perspective. In contrast, management and social science literatures have taken the
consumer perspective but focused mostly on consumers' choice of pro-environmental products
(e.g., Barbarossa and De Pelsmacker, 2016; Al Mamun et al., 2018; Ertz et al., 2016), neglecting
the post-choice consumption behavior, i.e., the product use behavior beyond initial purchase.
Further research is needed on post-choice consumption behavior and the current paper is a step
in that direction.

The respective streams of research on extending product lifespan in different disciplines
have proceeded in parallel, with little cross-over, despite apparent synergy. Going forward calls
for a systematic, integrated, and interdisciplinary study on extending product lifespan. We hope
that the framework developed in this paper will benefit researchers in different disciplines and
inspire them to follow-up with new interdisciplinary research on extending product lifespans

integrating both the supply-side and demand-side perspectives.
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4.3 Development of business models & strategies

Influence of the industry on consumer product use behavior needs further elaboration.
Reviewing the literature, Sheth et al. (2011) concluded that although businesses are primarily
concerned about issues of environmental sustainability, majority of their actions are compliance-
driven rather than strategic, they lack a long-term perspective and, even more seriously, they do
not address in a direct and systematic manner the sustainability concerns relating to one of the
primary stakeholders, the consumer. Most recently, however, in response particularly to younger
consumers' positive outlook toward anti-consumption-oriented values (e.g., forgoing unnecessary
consumption, quality-based rather than trend-based consumption), some firms built and
implement sustainable consumption focused business models. For instance, Patagonia
downscaled their production, launched longer-product-lifespan-oriented initiatives (e.g.,
providing repair services) and integrated upcycling to business models (Lee et al., 2017; Petro,
2020; Ziesemer et al., 2021). Another noteworthy trend is the increased popularity of the resale
business model which is adopted by companies like ThredUp. According to ThredUp's 2020
resale report, Gen Z are adopting second-hand fashion faster than any other age group. Beyond
such positive but rather sparse endeavors, consumer focused business models need to be
developed for systematic integration and enhancement of sustainability strategies in the product's
production, acquisition, use and disposal phases.

Having identified that the industry has important impact on consumer product use behavior
through our literature review, we subsequently provide guidance to producers on how to make
product lifespan extension more convenient and desirable for the consumer. For example, in the
pre-acquisition stage, producers could influence the consumer's expected product lifespan with

their offer of price, quality-related information (such as, product lifespan labelling; durability;
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upgradability; repairability) and product appearance. In the early-use stage, producers could
provide convenient replacement service to remedy mismatch between product functions and
consumer needs. Producers could also slow the speed of upgrading products, thereby alleviate
pressure due to technological obsolescence. In the last three stages, producers could provide
repairing service or guidance for inferior/damaged products. Future research could explore the
joint impact of product design, marketing communication message, development of repair index

and repair guidance on consumer product use behavior.

4.4 Paradigm change

Our review indicated that the current social paradigm is a barrier for the consumer to extend
product lifespan. Within the traditional marketing framework, consumerism/materialism (using
possessions to define success) (Richins and Dawson, 1992) and associations of old/repaired
products with negative social images (e.g., poverty, failure) (Nazli, 2021) are promoted to
advance consumption and economic development (Kilbourne, 2004). Indeed, the dominant social
paradigm discourages consumers from engaging in behaviors to extend product lifespan
(Pandelaere, 2016). One positive trend, however, finds that younger consumers, relative to older
generations, show greater passion for sustainable consumption (First Insight, 2019; Petro, 2020)
which is promising for transition to a sustainable social paradigm. Younger consumers' positive
outlook and behavior can be facilitated and encouraged by providing sufficient information,
skills, and knowledge about sustainable consumption, and further persuasion/communication to
disclaim from fashion and habit (Kreuzer et al., 2019).

Research is hence needed to identify effective public policy design for encouraging
transition to a more socially beneficial social paradigm by influencing consumer product use

behavior. Future research could explore the strategies (e.g., social campaigns, public
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advertisements) such as developing associations between sustainable use behaviors (e.g.,
repairing) with positive social images (e.g., redefining consumers' notion of success and
happiness) to change the social paradigm and improve the consumer well-being.

Research is also needed to provide guidance on policy and instruments (e.g., standards,
taxes, subsidies, communications campaigns, education) to promote product lifespan extension.
Input is needed on questions such as how to promote consumption reduction through extension
of product lifespan? How to develop positively-valenced policies to encourage extension of
product lifespan? How to make extension of product lifespan a convenient option for the

consumer? How to redefine consumers' notion about success and happiness?

4.5 Repair & upcycling

Future research could further explore how repairing and upcycling behavior can be
encouraged to extend product lifespan. Previous literature only considered their cost or
functional value to the consumer but neglected the social or emotional value from these activities
(Evans and Cooper, 2016; Cox et al., 2013). Further, since interactions between products and
consumers can strengthen product attachment (Schifferstein and Zwartkruis-Pelgrim, 2008),
repairing and upcycling may lead to stronger product attachment, which in turn brings more

sustainable outcomes (e.g., Sung, 2017), thus a promising future research avenue.

5. Conclusions

This research systematically reviewed the literature on how consumer product use behavior
influences the product lifespan. Our comprehensive review discovered that a strategy for
engaging consumers in extending product lifespan needs to be based on an understanding of how

product lifespan relates to consumer value. We thus developed a five-stage framework to
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delineate factors that influence the consumer perceived value (i.e., functional value, social value,
and emotional value) and value change leading to different product use behaviors.

This paper contributes to the literature on consumer product use in three ways: 1) This
paper presents the first comprehensive and systematic review of all consumer product use
behaviors that influence the product lifespan. These behaviors are assigned to different stages
which are demarcated based on condition of the product and the consumer-product relationship.
2) By linking the three dimensions of perceived value to product use, this paper provides insights
into the mechanisms underlying the relationships between product use behavior and its
determinants. 3) Based on this literature review, we identified promising future research
directions to advance the understanding of consumer product use behaviors related to product
lifespan and explore strategies to encourage consumers to extend product lifespans.

This paper is valuable for practitioners interested in facilitating consumers' behavior for
extending product lifespans. Notably, this paper provides suppliers, such as designers, producers,
and marketers, an understanding as to how the price, quality-related information, product design
and communications of product meanings, post-purchase service (e.g., repairing service) may
influence the consumer tendency to extend product lifespans.

In closing, we acknowledge some limitations. First, we adopted the scoping literature
review method and endeavored to incorporate relevant literature from different research fields.
But there is a possibility that some factors or topics are missing in our framework which might
be discovered in future research. Second, we did not consider value from various methods of
product disposal which may influence the timing of discarding. For example, consumers who
expect to receive money from reselling products (sometimes at a higher price than the original

one) are likely to replace products early (Chu and Liao, 2010). Third, we only discuss the use of
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new products and exclude the second-hand products, which are more complex because they have
their use history that increase uncertainty regarding product conditions and relationships between

new owners and products.
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The Bridge Between Essay 1 and Essay 2

In Essay 1, | examined product use behaviors that facilitate the product lifespan extension
and thus benefit the circular economy (CE). Specifically, based on a systematic literature review,
| built a conceptual framework consisting of two dimensions (i.e., product use stage and product
value type) to summarize factors influencing these behaviors. This framework shows how factors
occurring at different product use stages shape consumers’ perceptions of product value and
thereby influence product use behaviors.

Essay 2 links to Essay 1 in two ways. First, Essay 2 examines a specific product use
behavior identified in Essay 1, namely consumer upcycling. This behavior is one of the most
resource-efficient practices to realize the circular economy vision, more so than other practices
like recycling. However, according to the literature review in Essay 1, consumer upcycling
remains under-explored in prior research. As a response to this gap, Essay 2 uses a qualitative
research method to obtain rich insights into this behavior. Second, Essay 1 highlights a gap in
prior research on consumer upcycling, namely the oversight of social or emotional value
associated with this behavior. Essay 2 addresses this gap by empirically exploring internal
motivations of consumer upcycling, as social and emotional value in consumption typically

relates to consumers’ internal motivations (Babin et al., 1994).
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CHAPTER 3 - ESSAY 2

A QUALITATIVE STUDY ON INTERNAL MOTIVATIONS AND CONSEQUENCES OF
CONSUMER UPCYCLING
Shi, T., Huang, R., & Sarigolli, E. (2022). A qualitative study on internal motivations and
consequences of consumer upcycling. Journal of Cleaner Production, 377, 134185.

Abstract
This paper investigates consumer upcycling behavior, a consumer-determined Circular Economy
(CE) practice. Consumer upcycling involves transforming or repurposing unwanted object(s) to
an object which has equal or higher value than the current value of its component(s). Although it
is one of the most beneficial practices for environmental sustainability, more so than other
practices such as recycling, and it constitutes a concrete exemplar of how consumers can
participate in the Circular Economy, literature on consumer upcycling is rather underdeveloped.
Performing inductive content analysis on in-depth interviews of 34 consumers mainly from
China, this paper develops a holistic framework representing the internal motivations and
consequences of consumer upcycling. Specifically, three distinct dimensions of internal
motivations for consumer upcycling are identified: core-self oriented, social-self oriented, and
object-self oriented motivations. Further, consequences of consumer upcycling at three levels
(social, environmental, and economic) are identified. We find that consumer upcycling may spur
other consumer-focused pro-environmental behaviors (i.e., spillover effect) and engender
positive attitude and behavior toward purchasing of upcycled products (i.e., switchover effect).
All in all, this research contributes to the CE literature by providing insight on how consumers

could take initiative to enable the Circular Economy.
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1. Introduction

Global waste is expected to grow to 3.4 billion tons by 2050, more than double population
growth over the same period, causing serious hazards to the environment, health, and prosperity
(Kaza et al., 2018). Acknowledged as an effective system to curb the threats caused by
increasing waste, the Circular Economy (CE) has been receiving much research attention lately.
Although definitions abound, this concept mainly describes an economy “where the value of
products, materials, and resources is maintained in the economy for as long as possible, and the
generation of waste is minimized” (European Commission, 2015, p. 2). Embedded in the CE
context, consumer upcycling refers to a process in which consumers transform or repurpose
unwanted object(s) to a product which has equal or higher value than the current value of its
component(s) (Sung et al., 2014). For instance, one could convert a podium into a TV stand, or
repurpose a wine bottle into a vase. Although it is one of the most beneficial practices for
environmental sustainability, more so than other practices such as recycling, and it constitutes a
concrete exemplar of how consumers can participate in the Circular Economy, literature on
consumer upcycling is rather underdeveloped. The current paper addresses this deficiency.

Consumer upcycling enables and facilitates the CE in multiple ways. First, consumer
upcycling is one of the least resource intensive ways to extend product lifetime (Bridgens et al.,
2018; Coppola et al., 2021). In this grass-roots CE practice, few external forces (e.g., facilities,
logistics system) and raw resources are needed, and resource quality is not degraded. Second,
along with reuse and consumer repairing, consumer upcycling assists and complements the
success of companies’ CE oriented product lifetime extension (PLE) strategy (Donati et al.,
2020; Bakker et al., 2021). Companies provide the basis for PLE, but whether the strategy can

achieve its intended goal (i.e., longer product lifetime) depends on how consumers use, not use,
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and dispose of products. Third, consumer upcycling empowers consumers in the CE system and
raises their awareness and perceived responsibility of enabling the CE. Given that the CE needs
contribution from multiple important players, including the government, businesses, and
consumers (Gue et al., 2020), consumer upcycling can facilitate the CE process by increasing the
social recognition of CE among consumers, empowering consumers, and promoting the
prosperity of sustainable business (upcycling business) by stimulating multiple roles taken by
consumers (Sung, 2017; Singh et al., 2019; Kamleitner et al., 2019; Coppola et al., 2021). These
roles include producer, designer, donor and buyer: 1) upcycling enthusiasts with good upcycling
skills can start small- or medium-sized enterprises (producer); 2) consumers with good upcycling
ideas and design skills may prompt companies to embark on upcycling and contribute to the
integration of upcycling to mass-production (designer); 3) consumers with upcycling awareness
could provide upcycling materials to industries and thus facilitate large-scale upcycling (donor);
and 4) consumers engaged in upcycling behavior are more likely to purchase upcycled products
as indicated by our research (buyer).

As consumer upcycling often requires more time and effort than other disposal methods, it
may be underestimated due to the notorious “attitude-behaviour” gap (Kollmuss and Agyeman,
2002). This calls for a systematic investigation of motivations for consumer upcycling. In
addition, a comprehensive understanding of consumer upcycling would not be complete without
an examination of its consequences, particularly as they relate to the three universally recognized
aims of the CE (i.e., society, environment, and economy) (Kirchherr et al., 2017; Korhonen et al.,
2018). However, there is lack of research on these important topics, which the current study will

address.
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The purpose of the current research is to explore the internal motivations and consequences
of consumer upcycling. Specifically, we aim to understand: 1) what internal factors inspire
consumer upcycling at the end of product life? and 2) what are the potential consequences of
consumer upcycling at the social, environmental, and economic levels? By analyzing qualitative
evidence from consumer interviews, we provide a detailed elucidation of upcycling motivations
that reveal how consumers take initiative to extend product life. By focusing on internal
motivations, we complement and advance existing upcycling research that focus on external
motivations. Moreover, by identifying the consequences of consumer upcycling, we provide an
understanding on its impact on society, environment, and economy. Particularly, behavioral
spillover from consumer upcycling to other sustainable consumption behaviors and switchover
from consumer’s own upcycling to purchase of upcycled products unambiguously indicate that
consumer upcycling could provide a driving force for consumers to further enable the CE and
waste prevention. Finally, this study enriches the upcycling research field by expanding the study
context for the first time beyond the United Kingdom and European Union (Sung et al., 2019) to
China.

The rest of this paper is organized as follows: Section 2 presents an overview of existing
research on upcycling, motivations of consumer upcycling, and its consequences and discusses
the research gaps; Section 3 describes the methodology used; Section 4 presents and discusses
the findings about motivations and consequences; Section 5 concludes the paper and discusses
theoretical implications. Section 6 reflects on the managerial implications; Finally, limitations

and future research avenues are provided.
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2. Theoretical Foundations

2.1 Conceptualization of Consumer Upcycling

2.1.1 Consumer Upcycling and Other CE Oriented Practices

Consumer upcycling differs from other CE oriented practices on three main dimensions: 1)
physical form of waste in consumer upcycling and other CE oriented practices (i.e., material-
level waste vs. product-level waste; Zink and Geyer, 2017; Jerome et al., 2022); 2) enabler type
(i.e., consumer vs. industry; Camacho-Otero et al., 2018); and 3) diversity of purpose (i.e., same
purpose vs. different purposes; Larrain et al., 2020; Deschamps et al., 2018). As shown in
Appendix A (in Supplementary Material), consumer upcycling is differentiated as a product-
level, consumer-enabling, and different-purpose-achieving CE oriented practice.

First, consumer upcycling is mainly a product-level practice, which relies on human’s
(consumer, designer, entrepreneur) re-thinking of the product’s design and use (e.g., Den
Hollander et al., 2017). That is, consumer upcycling is mainly conducted at the product-level and
the product integrity is more likely to be kept (Den Hollander et al., 2017). Hence, consumer
upcycling is different from material-level waste practices (closed-loop/open-loop recycling,
material-level industrial upcycling, energy recovery) which requires innovative technologies
(e.g., chemical technologies) on an industrial scale (e.g., Korley et al., 2021).

Second, the consumer-enabling feature highlights the crucial role of individuals’ awareness,
values, or attitudes (Camacho-Otero et al., 2018) in the CE context. It is unlikely that business
practitioners such as designers and entrepreneurs who provide repair service or implement
refurbishing, remanufacturing, and upcycling production make these CE related decisions merely

based on personal and especially internal motivations.
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Third, the different-purpose-achieving feature differentiates consumer upcycling from other
product-level and consumer-enabling practices (i.e., consumers’ other product life extension
(PLE) practices: reuse facilitated by resale, sharing or donation, consumer repair) in terms of
flexibility, value creation, consumer-object relationship, and behavioral motivation, as follows:
1) consumer upcycling can endow a variety of functions to the same waste objects to prevent
resource quality reduction that is often caused by common practices such as leaving-the-waste in
the trash or recycle bin (Singh, 2022). While other PLE practices are constrained to the original
product purpose and hence not applicable to occasions where the original purpose of a product is
no longer needed or cannot be satisfied, and the remaining value (such as packaging, fast-fashion
clothing) is not high enough to be passed on to a new user; 2) consumer upcycling involves value
creation for so called “zero-value” products through demolishing previous function and
repurposing or transforming for new function, whereas other PLE practices are aimed at
maintenance and extension of original product value. Further, in addition to the functional value
or economic value of the upcycled products, other values such as sentimental value and self-
identity related value are being created in consumer upcycling; 3) consumer upcycling entails a
more dynamic, disruptive, and creative relationships between people and products due to the
proactive and usually high-involved value-creation process. By contrast, the consumer-object
relationships in other PLE practices are less dynamic and more passive; 4) finally, unlike other
PLE practices mainly motivated by the environmental concern or frugality (Sarigo6lli et al.,
2021; Evers et al., 2018), consumer upcycling involves more internal motivations. One reason is,
compared to other PLE practices, consumer upcycling is less expected by the society, that is,
little or no social norms have been established by the society; whereas other PLC practices have

been established as social norms and are expected in many countries or cultures.
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2.1.2 Consumer Upcycling and other consumer making behaviors

Consumer upcycling and other consumer making behaviors (e.g., DIY, hobby-crafting)
differ in various aspects. First, they take place at different stages of consumption. Consumer
upcycling, created with waste or obsolescent objects, is a post-consumption process and is part of
the CE. In contrast, other consumer making behaviors involve new objects and occur before
initial consumption (Campbell, 2005) thus are part of linear, as opposed to circular, production.

Second, consumer upcycling and other consumer making activities differ in terms of media
or materials. In making activities with raw materials/media, consumers are driven by resultant
product identity (e.g., resultant function or aesthetic value) (Campbell, 2005; Wolf and
McQuitty, 2011); while in upcycling with used objects, consumers can be driven not only by
resultant product identity but also by past product identity (e.g., original, or time-shaped
aesthetics, extended self in waste objects) (Coppola et al., 2021). Additionally, creating a new
life for waste objects through upcycling is inherently more moral than creating an initial product
life with new objects/materials. Hence consumer upcycling may entail moral implications for
both the individual and the society.

Third, the production process in consumer upcycling and other consumer making activities
also differs. The main challenge in upcycling process is to overcome constraints of original
product design to create new forms, functions, or values. In many cases of consumer upcycling,
advanced crafting skills are not necessary especially in repurposing, which makes upcycling
more easily learned and widely accepted. For other consumer making activities, step-by-step
tutorials or good crafting skills are usually required. Therefore, these activities tend to be

performed as a matter of personal taste rather than for common good.
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Although there are clear distinctions between consumer upcycling and DIY or crafting
activities, there are indeed similarities between them. For instance, they may both involve
creative process and self-expressive functions (Campbell, 2005). Further, they both need design
and production of the final work. Hence, personal skills, competence, judgement, labor, and

creativity are engaged in both activities.

2.2 Motivations of consumer upcycling

The extant literature generally identifies external motivations for consumer upcycling, such
as environmental concern (Sung et al., 2014; Wilson, 2016), or economic savings (Zimring,
2017; Johnson, 2017). However, research on eco-friendly behavior revealed that the “attitude-
behaviour” gap is more likely to occur when a certain practice involves more behavioral costs
(Steg et al., 2014), indicating the importance of internal motivations. Accordingly, external
motivations (i.e., forces outside the self initiate, pressure, or coerce one’s actions) (Deci and
Ryan, 1985) like environmental concern expected by the society and economic savings imposed
by economic conditions might not be effective for the habituation of consumer upcycling.
Instead, internal motivations (i.e., oneself initiates and sustains of one’s actions) might be more
important for consumer upcycling.

As consumer upcycling is a self-production practice (Coppola et al., 2021) that involves
investment of self-energy, some internal motivations ascribed to crafting may be relevant, such
as expected positive emotions (e.g., a sense of joy, accomplishment, fun) and personal
fulfillment (e.g., perceived competence, autonomy) (Wilson, 2016; Sung, 2017; Coppola et al.,
2021). However, consumer upcycling differs from mere crafting in its inherently moral feature
(i.e., value creation from waste), past identities embedded in objects used for upcycling

(Kamleitner et al., 2019), and its everyday-life context (Sung et al., 2015) which may imply more
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social interactions (Pachucki et al., 2010). To sum up, upcycling may enable consumers to build
connections with their own past or with people around them, or with just the good old times.
Therefore, it is likely that various unique internal motivations underlie consumers’
upcycling behavior or intention. The current study provides rich insights into motivations of
upcycling beyond that of the extant literature by identifying additional meanings consumers

derive from the process of upcycling.

2.3 Consequences of Consumer Upcycling

Consequences of consumer upcycling are seldom considered in the literature. Such lack of
consequence analysis is indeed prevalent in most sustainable consumption literature (Camacho-
Otero et al., 2018). Despite limited research on consequences of consumer upcycling, several
outcomes have been proposed, including reduction of waste by extending product lifespan and
curbing consumption (Wilson, 2016; Coppola et al., 2021), higher attachment to upcycled
products relative to mass-produced products (Sung et al., 2015; Bridgens et al., 2018), and
positive emotions such as pride and excitement to consumers (Sung, 2017; Bridgens et al., 2018;
Coppola et al., 2021).

However, a systematic and holistic analysis of consumer upcycling consequences is
lacking in the literature. The consequences of consumer upcycling at the economic level are still
unknown but essential for a better understanding of the consumers’ role in the CE. Further,
extant research lacks analysis of how consumer upcycling, as a CE solution, contributes to the
main aims of the CE. The current research addresses these deficiencies. We take the economic
level into consideration and provide a systematic and detailed description of consequences

brought by consumer upcycling and thereby position it in the bigger context of the CE.
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3. Method

The aim of the current study is to gain new and deeper insights into the internal motivations
and potential consequences of consumer upcycling behavior. As a relatively underexplored topic
which involves person-specific experience to be interpreted and integrated, qualitative research
methods are suitable (Belk et al., 2012). We thus used semi-structured interviews which involve
implementation of a few predetermined questions developed based on previous literature and
provide flexibility of unscheduled probes and follow-up questions arising from the interview
process itself.

The interview guideline (see Appendix B in Supplementary Material) was carefully
prepared and pretested. Prior to the interview, participants were given brief introduction to the
topic and were asked to submit sample photographs of their upcycled projects, if any. These
photographs provided vivid visual information and facilitated exploration of participants’
upcycling experience. The interviews began with some grand-tour questions (McCracken, 1988)
about the participant’s background (e.g., education, jobs, product disposal behavior, and
frequency of upcycling), followed by questions about the participants’ upcycling experiences
including procedures, motivations, feelings/emotions, attitudes/evaluations. Then, the
participants were asked about their experiences of buying upcycled products and their attitudes
toward such products. At the end, the participants were encouraged to add any theme-related

comments they might have.

3.1 Data Collection

Two well-established sampling methods -- convenience sampling and snowball sampling --

were used (Lune and Berg, 2017). First, within the authors’ social networks, we identified
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several people who would be most able to inform us on our main research questions concerning
motivations and consequences of consumer upcycling. Second, using snowball sampling we
requested the initial participants to refer to us people in their social networks with upcycling
experiences and also inform them of our project.

Interviews with 34 individuals were conducted mainly through videoconference calls in
summer 2020 (see Appendix C in Supplementary Material for a summary of participant profiles)
because Covid-19 restricted the in-person interaction. Most of the participants live in east China
and two participants were non-Chinese. These two participants were included because of their
rich upcycling experiences and potential revelation of differences in consumer upcycling due to
different cultural backgrounds. The sample consisted of more women than men which is
consistent with the finding that women are more willing to do upcycling than men (Sung, 2017).
Interviews lasted between 20 and 60 minutes. With the participant permission, each interview is
recorded and transcribed, resulting in 339 pages of text.

During the interviews, various upcycling projects were vividly described by the
participants. Depending on the degree of transformation of objects, these projects could be
roughly categorized into two groups — upcycling mainly based on repurposing (i.e., upcycling
with no or slight transformation) and upcycling mainly based on creation (i.e., upcycling with
moderate or big transformation). Appendix C (in Supplementary Material) includes examples of
participants’ upcycling projects, and their respective upcycling type and product category of the

resultant products.

3.2 Analysis

A recursive and inductive content analysis (Lune and Berg, 2017; Gioia et al., 2012) was

conducted using Atlas.Tl. The first two authors independently began the analysis by identifying
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initial themes/first-order coding (i.e., languages used by informants) in the data and grouping
them into categories. Meanwhile, they were tagged inductively to describe internal motivations
and consequences of consumer upcycling based on the chronological flow (Saldafia, 2009).
Internal motivations refer to what internal rewards consumers anticipate from consumer
upcycling before an upcycling project starts, while consequences refer to changes at the social,
environmental, and economic level after consumer upcycling is (successfully) realized. Hence, in
our interviews, reasons, relevant established beliefs/principles on the internal aspect are
considered as internal motivations of consumer upcycling since they occur before the upcycling
behavior. Whereas feeling, thinking, and behavior during or after the upcycling behavior are
considered as consequences of consumer upcycling since they are induced by consumers’
upcycling process or resultant upcycled objects. These first-order codes were then translated into
English and shared with the third author for discussion. Next, we cycled between further data
processing and consultation with the relevant literature to assemble the first-order categories into
second-order themes. The resultant second-order themes were finally aggregated into dimensions
that make up the basis of the emergent framework. Following the Gioia et al.’s methodology
(2012) for increasing qualitative rigor in inductive research, we created a figure (see Appendix D

in Supplementary Material) to summarize our process.

4. Results

4.1 Internal Motivations of Consumer Upcycling

The analysis revealed three types of motivations underlying consumer upcycling that relate
respectively to: 1) core-self of individuals; 2) social-self with others; and 3) object-self (figure

1). Core-self refers to characteristics that comprise one’s self-identification, such as cognitive
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capability, emotion and one’s values or morals (Judge et al., 2003; Tangney et al., 2007). Social-
self is based on the social nature of the self, suggesting that one’s social relationship with others

also contributes to self-identity. Object-self reflects consumers’ intention of extending self to the
outside world through means of products/objects around them (Belk, 1988). We will next unpack

how core-self, social-self, and object-self oriented motivations foster upcycling behavior.

Internal motivations Consequences

Core-self oriented motivations Social level: Individual well-being

* Self-perceived competence (e.g., gain knowledge + Improved eudaimonic well-being

& practice of skills) + Improved hedonic well-being

« Inner peace

» Personal norms (e.g., thrift) Environmental level: Environmental benefits
COHSUWCF » Extension of used object lifetime

Social-self oriented motivations upcycling * Reduced needs for new products

* Other pro-environmental behavior prompted by upcycling

* Relationship improvement with close people (Spillover effect)

» Relationship establishment with strangers

Business level: Positive attitudes toward upcycling business
Object-self oriented motivations . . o .
* Positive attitude toward products facilitating upcycling
» Positive attitude toward upcycled product purchasing
(switchover effect)

* Maintenance or extension of the object-self
* Product attachment

Fig. 1. A conceptual model of internal motivations and consequences of consumer upcycling

4.1.1 Core-self Oriented Motivations

The participants mentioned various motivations related to characteristics of core-self which
lend themselves to be grouped under three categories: self-perceived competence, inner peace,
and personal norms.

Self-perceived competence. Competence refers to one’s ability or capacity to interact
effectively with her/his environment and effectiveness in carrying out goals (White, 1959). Our
participants expect to experience a sense of competence by upcycling because of three elements
provided by this activity: 1) knowledge and practice of skills; 2) optimal challenge; and 3) sense

of control over objects. We will further elaborate on these aspects.
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Consumers expect new knowledge and practice of skills from upcycling because they can
learn about features of materials and manual skills (e.g., sewing, cutting, weaving, and painting)
in upcycling. A retired woman, Mae, who used to work in a garment factory, likes making hats
from clothing leftovers because she can practice manual skills and thus attain sense of
competence from her upcycled hats.

Consumers expect optimal challenge from upcycling in the sense that they combine creative
upcycling ideas, unfamiliar manual skills and unexpected problems, in a way which is just about
manageable and interesting (Rani et al., 2005). For instance, Sally, an Arts teacher, constantly
challenges herself to maintain a creative mind by producing novel ideas for upcycling. Alice, an
upcycling enthusiast, reports that she enjoys the challenge of using upcycling materials for an
unexpected function (e.g., upcycling a discarded wooden guitar into a planter). These challenges
are often assessed by consumers before upcycling to ensure their manageability, as illustrated by

Marie:

The upcycling | want to do wouldn 't fail. I assess whether I can succeed in the upcycling

project in advance. If [ think I am unable to complete it, [ won’t start it.

Consumers expect a sense of control over objects from upcycling because they make
decisions regarding the materials, the outcomes and the whole process based on their own
interest and intention. Same upcycling materials (e.g., unwanted clothes) could be upcycled into
shoes (Sammy), hats (Mae), or a chair cushion (Sarah). Shirley said, “I like the process of
upcycling things all by myself from the beginning to the end.” Jane deems upcycling as a means

to “acquire control over life”. Sense of control also comes from the flexibility in acquiring and
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disposing objects. With upcycling, consumers could break the “buy-use-throw-buy” circle:
buying is not the only way to get a desired object and throwing away is not the only way to deal
with seemingly useless objects.

Inner peace. Our data also reveal that participants engage in upcycling for emotion
regulation in pursuit of inner peace. Mitchell (2001) defined inner peace as a state of well-being
not contingent on the presence of external or internal pleasurable stimuli. Inner peace involves
feeling free from distress (Barnett and Wood, 2008). Participant Hanna finds upcycling as a good
way to defend against stress. Kali states that doing upcycling eradicates her mental clutter,

resulting in a peaceful mind. Kate shares a similar feeling:

1 feel that making things relaxes me...I often do upcycling while listening to music or
audiobooks. Then my mind will calm down...When I come across problems, I will turn to

upcycling to escape and enter another world where | can be relaxed and calm.

Personal norms. Besides the desire for self-perceived competence and inner peace,
consumer upcycling is motivated by a desire to conform to personal norms. Personal norms refer
to self-expectations based on internalized values, reflecting commitment with internalized values
(Schwartz, 1975). Two moral norms were frequently mentioned by our participants—thrift and
environmental concern for upcycling.

Thrift is about the best, most efficient use of limited resources (Chancellor and
Lyubomirsky, 2011), which can be realized by consumer upcycling. Rena associates upcycling
with her view of self—a frugal person, even though upcycling is not necessitated by her

economic means. Hanna recalls that her mother often used unwanted objects to make something
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for her family. Her mother’s thrifty behavior was cultivated when she lived in an impoverished
environment as a child. Further, intergenerational influence can also nurture the norm of thrift.
Wendy stated that thriftiness has been a norm in her family for three generations. Her family
members are accustomed to keeping unwanted plastic objects or waste papers and try to upcycle
them.

Environmental concern is another personal norm motivating upcycling behavior, which
represents consumers’ desire to benefit the society by reducing waste, extending product
lifetime, and reducing consumption, beyond purchasing of green products. The participants wish
to demonstrate positive impact on the environment by implementing upcycling. Alice expresses

that environmental concern is her main motivation for doing upcycling for many years:

I'm very concerned about the environment. I don't like to see things go to landfill...So, 1
think there is a creative way that we can all be transforming objects into useful things
again...I post my upcycling projects on my blog to inspire others and encourage them to be

more environmentally aware.

Rosie upcycles empty gel ink pen refills due to her concern for the environment. She explains
that refills are solid materials and upcycling them could save resources. Even if upcycled objects
have limited aesthetic and functional value, she still considers upcycling as worthwhile for its

environmental value.
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4.1.2 Social-self Oriented Motivations

Social-self oriented motivations refer to the fact that people engage in upcycling in order to
maintain or build relationships with others including people close to them (i.e., family members,
friends) and strangers.

Relationship improvement with close people. In our data, participants connect with family
members or friends through (1) upcycling together with them; (2) sharing upcycling
procedure/method with them; (3) sending upcycled objects as gifts to them. Family members
could be partners or audiences of upcycling activities, which also generates good conversation
topic among friends. Sammy shows her upcycled objects to her visitors. Lucy cannot wait to

share her upcycling experience with neighbors after completing upcycling:

When I succeeded in transforming plastic wine bottles into containers in which | can grow

scallions and garlics, | shared the making process with my neighbors the next day.

The opportunity of interacting with people through upcycling inspires more people to engage in
upcycling. As several participants such as Emily who have never or seldom done upcycling
mentioned, they are willing to do more upcycling if with friends. Additionally, some of those
well-upcycled products are sent to others as gifts. Mae’s friends appreciate the unique upcycled
hats Mae made for them. Although such gifts cost little money or may not look perfect, they
symbolically contain love because of the handmade feature (Fuchs et al., 2015).

Relationship establishment with strangers. Participants also mention that they build
relationships with strangers through upcycling. There are emerging communities on upcycling

where consumers could share their ideas with others or seek upcycling ideas from others. Some
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people with creative upcycling ideas and skills attract many followers and become “upcycling
experts”. A blogger called “Craftsman Geng”! who is mentioned by several participants, shares
his upcycling ideas with more than two million followers on Weibo.com. In the Facebook
upcycling group created by Alice and her friends, group members aim to connect with others and
contribute to the virtual community by sharing their upcycling works and comment on others’
works. Therefore, upcycling offers a good cause to connect with strangers, especially with those

who are skilled in upcycling.

4.1.3 Object-self Oriented Motivations

Maintenance or extension of the object-self. Our data reveal that participants are motivated
to upcycle products to maintain their object-self or to further their self-identity to the external
world. For instance, the self-identity of Jack, an expert on building computers, is closely

integrated with his knowledge of CPUs of computers. Jack explains his upcycling as follows:

A CPU is an expensive component in a computer ...t is also technology-rich...It would be a
pity if I threw it away like rubbish even though it has broken down... Since the size of the
CPU is suitable, | decided to transform it into a pendant...I showed it to my friends as if it is

my treasure.

The object-self does not necessitate expensive or complex objects. Cheap and simple

objects can also be parts of object-self:

" https://www.weibo.com/u/3108949955?refer_flag=1005050010_ &is_all=1
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I once saw an old man upcycling ring pull cans into fine ornaments on a side street... His
previous work is recycling ring pull cans. After retirement, he got obsessed with upcycling
ring pull cans. He makes ornaments with slices cut from cans... Although some of these

ornaments are for sale, he doesn’t make a living from them. (Gemma)

Cheap and simple ring pull cans are part of the old man’s self because these objects represent his
previous job where he had spent long years before retirement. Upcycling provides a means for
him to maintain relationship with cans, his object-self, after he retired.

The participants also state that upcycling vintage products such as furniture or jewelry
connects them to the past. Indeed, the so-called “past” includes both the past of a focal
participant, or the collective past of a society. In this way, one’s self-identity is woven together

with the times. Like Juliet puts it:

| always search for vintage or antique products because | could connect with the past
through those products. They have very good aesthetic design and style. Once | re-purposed
a vintage ginger jar into a vase. | also upcycle vintage furniture, by repairing it, or

changing the sofa covers.

Product attachment. Another motivation related to object-self is product attachment.
Product attachment refers to the emotional bond that a consumer experiences with a special and
significant object (Schifferstein and Zwartkruis-Pelgrim, 2008), which may stem from either the

pleasure provided by the product (e.g., aesthetic value); the sense of belongingness (to a certain
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group) brought by the product; or the memories/stories endowed to the product (Mugge et al.,
2010; Page, 2014). Nancy upcycled her wedding dress into a vest for her daughter to revive

relevant good memories:

I wore this dress when I got married. It is really nice. But now I can'’t fit into it anymore. So,
1 transformed it into a vest for my daughter ... The red vest looks very beautiful on my

daughter.

Participant Rosie contributed a photograph of the coat hanger upcycled by her father. She
explained that the coat hanger is made of two old spindles that existed before she was born. The
long history carried by the spindles is preserved through upcycling and passed along to the next
generation. Compared to preserving old objects in a “treasure box”, upcycling can help people
build a closer connection to the precious old times. Time will dilute memories if old objects no

longer appear in life (Sekeres et al., 2016).

4.2 Consequences of Consumer Upcycling

This study reveals three types of consequences from consumer upcycling; 1) benefits to
individual consumers by improving well-being; 2) benefits to society by advancing
environmental sustainability; and 3) benefits to business by increasing consumers’ positive
attitudes toward upcycling business. These consequences occur after one or more upcycling
projects are implemented. However, there is a possibility that experienced positive consequences
could act as motivations to encourage more consumer upcycling, consistent with the

reinforcement theory (Conger, 1956).
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4.2.1 Social Level: Individual Well-being

Individual well-being is a psychological outcome that mainly arises from satisfaction of
internal needs through upcycling. It comprises eudaimonic well-being and hedonic well-being
(Ryan and Deci, 2001). Eudaimonic well-being refers to the degree to which a person is fully
functioning and focuses on the person’s self-realization. Hedonic well-being focuses on
happiness and defines well-being in terms of pleasure attainment and pain avoidance. This
consequence is important because it increases the acceptability of the CE solution and makes
upcycling attractive to consumers (Murray et al., 2017; Camacho-Otero et al., 2018).

Improved eudaimonic well-being. The extant literature indicates that, when the three selves
are well developed (i.e., three types of motivations are satisfied), eudaimonic well-being
improves as a result (e.g., Ahuvia, 2005; Patrick et al., 2007). Improved eudaimonic well-being
is also captured from our participants’ narratives about positive evaluations of self, such as self-
perception as a creative or smart person. Kali is a typical example who evaluated herself more

positively after upcycling:

In the past, I thought I was not good at DIY and clumsy at doing such projects. ... Later [
tried an upcycling project and found that I could actually make it. I become more confident

and am now willing to try a more difficult project.

Besides the general positive evaluation of self, some participants offered more specific
evaluations such as improved practical abilities (Jack), sensitive to beauty in life (Kate, Patty),
and patience (Sarah). Besides these specific self-improvement, a general sense of

accomplishment resulting from these improvements was frequently mentioned in our interviews.
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Improved hedonic well-being. Hedonic well-being, too, is a consequence of consumer
upcycling. Previous research suggests that hedonic well-being, in many cases, is a by product of
eudaimonic well-being (Ryan and Deci, 2001). Specifically, pride can be experienced when a
sense of accomplishment is felt (Tracy and Robins, 2007). Empirically, our data confirms
enhanced hedonic well-being from upcycling. Besides pride, upcycling activities induce other
positive emotions such as happiness, enjoyment, fun, and surprise. Tessa recalls that she felt very
happy when upcycling an old carpet into insoles and continues to have a good feeling whenever
she sees the upcycled insoles. Alice highlights that upcycling is a great way for her to overcome
negative emotions generated during the pandemic. Flexibility in upcycling and unexpected
upcycling outcomes can bring fun and surprise to our participants. Patty describes one of her

impressive upcycling projects as follows:

1 once transformed bottles into a stethoscope. At first, I didn’t know how to make it. When 1
finally succeeded, I felt very happy. It was really fun. You can use it to listen to people’s
heart beats...When you see these bottles, it is difficult to imagine that they can be
transformed into a stethoscope. When | actually transformed them, they were no longer

ordinary bottles.

Positive feedback from others may further enhance both types of well-being from
upcycling. Participants reported receiving positive comments about their creativity, thrift, or
environmental concern when they shared their upcycling work with others. Such positive

feedback may confirm and enhance one’s positive self-evaluations, thus increasing well-being.
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Participants did not report much negative emotions related to upcycling activity. Several
factors may account for this fact: (1) No ‘cost’ occurs because upcycling is transforming
something “useless” to something useful. Failure in upcycling was not regarded as a real
“failure” by our participants. (2) The ‘failing’ experience is indeed part of the learning process
for upcyclers who often chose projects that constitute optimal challenge for them. (3)

Participants regard upcycling as a novel experiment and are well prepared for failure mentally.

4.2.2 Environmental Level: Environmental Benefits

Environmental benefits are mainly brought by upcycling behavior per se because upcycling
contributes to reduction of waste and overconsumption, and this outcome may or may not be
realized or intended by consumers.

Extension of used object lifetime. First, upcycling unwanted objects into useful ones can
unquestionably extend the lifetime of objects, thus slowing down material flows. Besides,
consumers’ higher attachment to upcycled objects, as opposed to mass-produced objects due to
their personalized feature, may further postpone the replacement (Richins, 1994; Page, 2014).

Sally expresses high retention tendency of upcycled objects:

The upcycled things I made are different from those bought from outside...I will keep them

until they don’t work at all...If I can’t bear the wear of appearance, I will redesign the

appearance and continue to retain them.

Reduced needs for new products. Second, product-level upcycling reduces the need for a

new product (Szaky, 2014), hence reducing the use of raw materials (material efficiency) and
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energy for production, ultimately reducing greenhouse gas emissions (Cooper et al., 2016). As
Richard mentions, upcycling helps avoid the trouble of buying new products.

Besides, feeling of internal creativity engendered by upcycling could curb the temptation to
purchase new products (Ruppert-Stroescu et al., 2015). The desire for novelty brought by new
products can be satisfied through reusing an old object in a new way. Our participants use “fun”,
“novel”, “unique”, “creative” and “fresh” to describe their upcycling process or upcycled
objects.

Other pro-environmental behavior promoted by upcycling. Third, consumer upcycling can
produce additional environmental benefits through a spillover effect; that is, upcycling behavior

can enhance environmental awareness and sensitivity, and thus may prompt other pro-

environmental behaviors.

In the past, I was not an environmentally friendly person. Upcycling changed me...1I started
to pay attention to environmental problems such as pollution and green product

purchasing, although some issues are not closely related to my present life. (George)

Mae and Sally both find that doing upcycling with their children could instill a sense of
environmental awareness. Increased environmental awareness may inspire other pro-
environmental behaviors, which concords the findings of literature that people tend to behave in
line with the beliefs they hold about themselves (Koriat, 2012). Some participants reported their
behavioral changes inspired by upcycling. Rena reports that if she is unable to make use of
certain unwanted objects due to lack of ideas or skills, she will donate them to others who need

them. Gemma finds upcycling enhances her awareness of saving resources such as water,
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electricity, and paper, as well as reminding her to purchase products made of environmentally
friendly materials. Alice mentioned her second-hand purchasing of an old sewing machine table
base from a thrift store because of her confidence in her upcycling skills. Kali mentions specific

behavioral changes that resulted from her upcycling experience:

Upcycling makes my environmental awareness stronger. Now, for my unwanted
possessions, | will donate them instead of throwing them away. | have even given up using

disposable gel pens...

4.2.3 Economic Level: Increased Positive Attitudes toward Upcycling Business

The economic-level consequence includes consumers’ positive attitudes toward products
facilitating upcycling and upcycled products. Products facilitating upcycling refer to those
designed in a modular or other smart way so that products can be upcycled by consumers or
companies when original functions are not needed (Bridgens et al., 2018). Upcycled products
refer to those produced with used objects/materials by companies (Kamleitner et al., 2019).
Next, we analyze upcycling’s consequences inductively and comparatively.

Positive attitude toward products facilitating upcycling. First, according to our interviews,
participants interested in upcycling are more willing to pay extra price for product design
facilitating upcycling. 79% of them are willing to pay about 10%-20% higher price for such
product design because of their stronger intention to extend product lifespan developed from

their upcycling experiences. For instance, Sally gave an example:
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I buy jellies for my son. The package of the jellies can be easily transformed into a toy duck.
| forgot the price. But if the jellies with traditional packaging are priced 10 yuan, | am

willing to pay 15 yuan for the same jellies with packaging that can be further reused.

Positive attitude toward upcycled product purchasing. Second, the current research finds
that participants’ own upcycling experiences heighten their interest in purchasing upcycled
products as well as their tendency to switchover, i.e., alternate roles between being a producer
and a buyer of upcycled products. Many participants express high willingness to pay for such
products. The positive attitude and appreciation for upcycled products result from individual’s
own upcycling experiences. First, upcycling experiences make people appreciate the creativity
and handmade skills involved in upcycled products especially when related upcycling skills are

beyond their abilities.

I bought a sculpture made of old nails, screws and nuts in a small shopping mall. This
sculpture is very interesting and amazes me. The seller brought together useless things and
gave them a new life. This creativity appeals to me... What’s more, [ am unable t0
accomplish this upcycling ... think such makers and I are similar in some ways. So, I am

always attracted by such makers and their works. (Wendy)

Second, people with rich upcycling experiences feel more connected to other upcyclers and
appreciate their work. Jack is willing to pay more for upcycled products if he deems much effort
spent on them. For people who value creativity and handmade skills, like Patty, upcycled

products are more attractive, and they should not be priced cheap. Third, for people with
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upcycling experiences, buying old products is acceptable, and the history of old products is even
fascinating to them. This is consistent with Kamleitner et al. (2019)’s finding that past identity
salience of products could boost product demand through inducing consumers’ narrative
thoughts about these products’ biographies. Upcycling experience makes upcyclers realize that
the lifetime of an old object is being extended, and the object history is being preserved. As

Jessica explains:

I may buy upcycled ceramics or ornaments...What I focus on is that upcycled products

carry stories of their previous owners. | think these products convey some cultural

meanings.

Similarly, upcyclers demonstrate higher interest for upcycling brands. For instance, Jessica is

impressed with the brand story of Freitag:

Green production or recycled production is a widely used term, but this company is really
established based on upcycling. Their idea of environmental protection is not a publicity
stunt. ... When you see someone carry Freitag bag on the street, you may think the bag

looks a bit old. If you understand the brand, you will be loyal to it.
This finding is of relevance to individual craft hobbyists, artists, or tinkerers who sell upcycled

products online (e.g., Etsy) or offline, as well as large companies such as Freitag and What We

Make which implement upcycling as a production strategy or a product differentiation strategy.
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5. Conclusions and Discussion

Informed by in-depth interviews, this paper develops a comprehensive and systematic
framework to describe the internal motivations and consequences of consumer upcycling. We
identify three types of internal motivations for consumer upcycling: core-self oriented
motivations, social-self oriented motivations, and object-self oriented motivations. Further, we
identify consequences of consumer upcycling at three levels: the social level (individual well-
being), the environmental level (environmental benefits), and the economic level (increased
positive attitudes toward upcycling business).

This research contributes to the extant literature theoretically from the following
perspectives. First, although a substantial corpus of literature explores CE from the perspective
of supply side (industry and businesses), the perspective of consumer has been largely
overlooked. This study addresses this gap in the literature. We contribute to the CE literature at
large by establishing the consumers’ role in the CE domain by delineating how consumers can
participate, enable, and contribute to the CE through individual upcycling.

Given that consumer upcycling is yet to be deemed as a social norm (as compared to other
PLE activities, such as recycling, or green purchase), it is important to identify what motivates
this behavior. This study finds that the value related to consumers’ distinct selves (i.e., core self,
social self and object self) underlies the consumer motivation for upcycling and provides insights
for bridging the gap between the industry/business side and the consumer side toward promoting
the CE. Specifically, our study reveals that in addition to the functional value or economic value
derived from PLE activities, mainly motivated by the environmental concern or frugality, as
extensively cited in the previous literature (Sarigolli et al., 2021; Evers et al., 2018), other values

such as sentimental value and self-identity related values are created in consumer upcycling.
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Further, compared to other PLE practices, consumer upcycling entails a more dynamic,
disruptive, and creative relationships between people and products due to its proactive and
usually high-involved value-creation process. Therefore, this research contributes to the CE
literature by offering a comprehensive landscape of how consumers can perform as an enabler,
participator and contributor to the CE domain from the self-identity and value-creation
perspective.

Second, our findings from the in-depth study of consumer upcycling contribute to the
knowledge on consumer motivations of PLE related activities. In particular, we provide a
systematic framework of how consumers are motivated by self-development to engage in
consumer upcycling, thus help address the prevalent concern about the “attitude-behaviour” gap
in this inconvenient behavior (Hobson et al., 2021). Moreover, these internal motivations
highlight that consumer upcycling as a CE solution could contribute to various aspects of human
well-being, for which the social-level consequence analysis provides further evidence. This
delineated association between consumer upcycling and human well-being demonstrates that
upcycling helps satisfy a socially desirable aim, which is rarely discussed albeit necessary aim of
the CE (Kirchherr et al., 2017).

Third, the consequences analysis of consumer upcycling contributes to the CE literature by
demonstrating how different PLE activities can relate to one another. Specifically, this research
finds that consumer upcycling may spur other consumer-focused pro-environmental behaviors
such as green purchase or recycling (i.e., spillover effect) and it also engenders positive attitude
and behavior toward purchasing of upcycled products (i.e., switchover effect). Further, our
research sheds light on the mechanism of spillover effects among PLE practices; that is, PLE

practices can be shared by similar internal motivations relating to self-identity. Finally, the
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spillover effects may involve different consumption stages (e.g., switchover from consumer’s
own upcycling at the post-consumption stage to purchase of upcycled products at the purchasing
stage), which contributes to current discussion that engagement of multi-stages consumers is
important in order to enable the CE (Kirchherr et al., 2017; Camacho-Otero et al., 2020).

Fourth, this research contributes to the theory of CE by expanding the study context for the
first time beyond UK and US to China. First of all, by studying upcycling behavior in a
collectivist culture (compared to an individualist culture), our research sheds light on the social-
self and the PLE practices among consumers. Compared to people in individualistic cultures,
people in collectivist societies tend to define self-concept based on social embeddedness and
interdependence with others within their groups (Brewer and Chen, 2007). Most participants in
our research mentioned their interactions with family members, neighbours or friends about
upcycling before, during or after upcycling process, which suggests the social value brought by
upcycling. This finding is notable as it means local community-based interventions might be
effective in promoting consumer upcycling in the collectivist context. Second, China provides a
rich context for researchers to explore consumer motivations for CE related activities.
Specifically, in China, the Confucian values of frugality is rooted (Kim, 2009), and people had
experienced economic hardship and limited resources before the open-reform policy in 1978 (Lin
et al., 2004). Our findings contribute to the western-context based literature by demonstrating the
strong influence of frugality and thrift value on consumers’ upcycling practice much more so
than consumers in developed countries (Santor et al., 2020; Ngrgard, 2013). On the other hand,
we have also witnessed the development and improvement of wealth after the open-reform
policy in the past 40 years, and people do not have to re-use or upcycle products to cope with the

economic hardship. When experiencing such drastic improvements in economic resources, we
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further demonstrate that consumers’ active engagement in upcycling are motivated not only by
frugality value or resource scarcity, but also by their pursuit of self-identify and improvement of
subjective wellbeing, demonstrating the robustness of internal motivation behind the PLE
activities.

Finally, this research contributes to the CE literature by revealing that the consumers can
seek and aim to promote their well-being by conducting PLE practices, which is rarely
investigated in the current CE literature (Kirchherr et al., 2017; Geissdoerfer et al.,
2017).Specifically, our research finds that by creating new functional value from the ‘zero’
valued products, consumers can create a new positive relationship with objects, which
contributes to their well-being. Further, the creation process that combines consumers’
understanding of objects and investment of one’s self (e.g., energy, attention) endows objects
with new meanings and thus increases objects’ capacity for revealing consumers’ identities.
These positive consumer-object relationships make consumers’ surrounding environment beyond
a physical place, but a vital source of meaning, belonging, and identity (Roster et al., 2016),

which has a positive impact on consumer well-being (Sigmon et al., 2002).

6. Managerial Implications

Our research findings provide a profound understanding of the internal motivations
underlying consumer upcycling, based on which we offer managerial implications.

First, businesses that are currently engaged in upcycling practice can derive rich meanings
from the consumer upcycling process beyond the green value, and thus can better communicate
the upcycling concept to consumers and scale up their businesses. For example, the process of

designing upcycled products can be showcased to communicate the individual’s competence,
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creativity and autonomy; or, the history of elements of upcycled products can be presented as
valuable treasures that connect the individual’s object-self to a past time.

Second, our results indicate positive relationship between consumer upcycling and upcycled
product purchasing. The dynamic relationships among materials, people, time, and places in
upcycling may give consumers a fresh feeling about the upcycling concept and upcycled
products sold in the market. Hence, consumer reluctance to purchase upcycled products can be
mitigated.

Third, if consumers do not have enough time, tools, or skills to do upcycling, they might be
encouraged to donate their upcyclable materials to upcycling businesses to give them a second
life. Finally, with a good understanding of upcycling, consumers may also consider upcycling
business as a meaningful career choice and build their own business by designing unique
upcycled products and develop brands. Therefore, understanding consumer upcycling and well
communicating upcycling concept contributes to the scaling up of upcycling business.

Even managers of businesses which are not currently involved in upcycling practices are
aware of consumers’ increased concern for the environment and may feel the pressure to engage
in environmentally sustainable practices (Cerri et al., 2018). The understanding our research
provides on what consumers do with their products after purchase, even when the product cannot
meet the original functions, may inspire managers in their new product design and development,
or give them ideas for organizing collaborations and co-creation activities with consumers,
which may improve the bond between the brand and consumers. Second, businesses looking to
engage in environmentally sustainable practices might be encouraged to integrate “re-"cycling
into their new product production and try to ease consumer “up-"cycling at the end of product

life by providing modular design, practical upcycling ideas and upcycling service (e.g., glass
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cutting), thereby enhancing green or CE related brand image. Third, our finding that consumers
are willing to pay a higher price for new products that facilitate end-of-life upcycling indicates a
good business opportunity. Longer interaction between consumers and products may further
improve consumers’ positive attitudes toward the brands because of familiarity. This confirms

that considering upcycling in product design does not conflict with businesses’ profit goal.

7. Limitations and Future Research

Although this paper provides fruitful insights into how consumers enable the CE and PLE
through their upcycling behavior, it has several limitations. The first set of limitations arises due
to the inherent nature of qualitative research methodology used in this study. Although the use of
convenience and snowball sampling was appropriate for qualitative research, they do not permit
statistical generalizations of our findings to the population. The resultant imbalance of gender in
our sample, although consistent with previous empirical work, requires careful interpretation of
the findings. Interviewees recruited through authors’ social networks usually share similar
cultural backgrounds, which benefits the interpretation process (Sadler et al., 2010) but hinders
the understanding across different cultural contexts. Future researchers are invited to conduct
cross-cultural studies when further probing factors influencing consumer upcycling. Finally, the
inherent subjectivity of qualitative research does not permit confirmation of causal relationships
between motivational factors, behavior, and consequences. For instance, motivations identified
might arise from the positive outcomes of previous upcycling experiences. Therefore,
experiments and surveys are needed to confirm and quantify the relationships between the
variables in our conceptual model.

Second, we limit the focal behavior to a relatively private and simple context in the sense

that all participants in our research conduct upcycling at home on their own or with family
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members. Future research could use non-participant observation or case study method to
examine how upcycling communities and careers are developed.

Third, the type of consumer upcycling (repurposing vs. recreating) and the upcycled product
category (e.g., clothes, home decoration) listed in Appendix C (in Supplementary Material)
might have different motivations and consequences which were not revealed in our research.
Future research is suggested to investigate how the upcycling type and product category
influence upcycling motivations and consequences.

Fourth, although the current research revealed positive outcomes from the social,
environmental, and economic perspectives, we recognize that there might be unwanted negative
side effects of consumer upcycling. For example, incorrectly upcycling objects whose materials
are not designed for reuse may cause adverse health problems or consumer disappointment, at
the least. Future research can investigate how consumers and industries can collaborate to
optimize the product/material lifespan.

Finally, as a post-consumption behavior, upcycling might also be related to consumption
behavior. Future research can investigate how different CE-oriented behaviors such as reusing,
repairing, upcycling, recycling, donation, upcycled/recycled/second-hand product purchasing,

and initial consumption behavior are interlinked.
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Supplementary Material

Appendix A

Product-level

Physical form

Material-level

Consumer upcycling and other CE oriented practices

Human (Consumer, Designer, Entrepreneur) centered;
Value maintenance; Restricted.

Reuse (C)

Reuse by another consumer of unwanted product which fulfils its
original function and is still in good condition (Kirchherr et al., 2017).
It is usually facilitated by resale, sharing and donation.

Consumer repair (C)
Consumer’s repair and maintenance of defective product
so it can be used with its original function (Kirchherr et al., 2017).

Repair service (I)
Repair and maintenance of defective product, which is provided by
the product’s company or a third-party (Fachbach et al., 2022).

Refurbish (1)
Restore an old product and bring it up to date (Kirchherr et al., 2017).

Remanufacture (I)
Use parts of discarded product in a new product with the same
function (Kirchherr et al., 2017).

Human (Consumer, Designer, Entrepreneur) centered;
Value creation; Flexible.

Consumer upcycling (C)

Consumers transform or repurpose unwanted object(s) to a product
which has equal or higher value than the current value of its
component(s) (Sung et al., 2014).

Product-level industrial upcycling (I)
Companies or consumers create useful products out of waste or
unwanted materials for sale (Sung, 2017).

Technology centered; Value maintenance; Restricted.

Closed-loop recycling (I)
Recycled material substitutes the original virgin material and is used
for creating a new version of the same product (Larrain et al., 2020).

Technology centered; Value creation or reduction; Flexible.

Material-level industrial upcycling (I)

Industrial nutrient (material) waste is converted into something of
similar or greater value in its second life (McDonough & Braungart,
2013).

Open-loop recycling/downcycling (I)

The properties of recycled materials differ from those of the virgin
materials and have lower value (Larrain et al., 2020).

Energy recovery (I)
Incineration of materials with energy recovery (Kirchherr et al., 2017).

Same purpose (Closed-loop)

Enabler: C - Consumer; I - Industry.
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Appendix B
Information sheet for participants before interview

Dear Sir/Madam,

| would like to invite you to participate in a research project titled Individual upcycling.

Individual upcycling is defined as a process in which individuals transform or repurpose
unwanted object(s) to a product which has equal or higher value than the current value of its
component(s). We can also call it “Trash to Treasure” in an informal way. For example,
unwanted clothes, packages (e.g., bottles, boxes, bags), furniture, and appliances can be upcycled
into useful objects instead of being thrown away. Repairing objects to maintain their original use

is not individual upcycling.

Should you choose to participate in this study, you will be asked to take part in an informal
interview about individual upcycling. | will seek your permission to record the interview. |
expect that the interview will take about 30 minutes to complete. The exact duration of the

interview, however, will be entirely up to you.

In addition to the interview, you may be asked to show

. picture(s) of 1~2 upcycled product(s) transformed by you (if you never engaged in

upcycling, you could show upcycled products made by your family members).

. picture(s) of 1~2 products you want to upcycle in the future.
. picture(s) of 1~2 upcycled products you find very impressive (from your life or the
Internet).

If you cannot take pictures of these objects, you can describe them to me.
All the information you provide will be confidential and only available to members of our

research project. To ensure that you remain anonymous throughout the study, I will not use your

name or any personally identifying information: during the processing of data; in the final report;
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or, in the instance that the study (or any part of it) be published. Remember, you don’t have to

talk about anything you don’t want to talk about, and you may end the interview at any time.

Interview guide

Theme

Main guestions

Follow up questions

Demographics &
Warm-up questions

1. Name; Gender; Age; Education;
Occupation; City and country of Residence.

2. How busy do you feel about life compared
to others around you? How do you usually
spend your free time on weekends, holidays or
after school or work? What hobbies do you
have?

3. How do you usually deal with your
unwanted objects?

2.1. Why are you interested in [this
hobby]?

2.2. Do you have any hobbies related to
creating or making something?

3.1. How often do you upcycle objects?
3.2. What kind of unwanted objects do
you usually choose to upcycle?

Upcycling
experience

4. Have you or your family members ever
engaged in upcycling? Could you tell me the
story of the upcycled project?

5. Why did you (he/she) upcycle the object
instead of throwing it away? Is there any other
reason?

6. During the process of upcycling, did you
experience any emotion? When you saw your
accomplishment of upcycling, did you
experience any emotion?

7. Is there any change about yourself after
doing upcycling?

8. Do you like to do upcycling on your own or
with your family members or friends? Why?

9. Did you ever share this upcycled object
with others online or offline?

10. How long will you plan to use the
upcycled object?

11. Do you have any failed attempts in
upcycling?

12. When you want to do upcycling, you can
search for ideas online or think of ideas on
your own. Which way do you prefer? Why?

13. Is there any reason not to do upcycling?

14. Will you invite others to do upcycling?
Why?

4.1 When did you (he/she) transformed
the object?

4.2 What is its original form and use?
What is the current use?

4.3. How was the object transformed? Is
it difficult?

4.4. How did you (he/she) think of the
upcycling idea?

4.5. How creative do you think this idea
is?

6.1. Why did you feel [this emotion]?
7.1. What changes?

9.1. How did you feel when you shared
it?

11.1. When you failed in upcycling, how
did you feel?

11.2. Would this failed experience
influence your motivations to do other
upcycling? Why?

11.3. If upcycling projects are not easy,
are you willing to try? Why?

14.1. If you want to persuade your family
members or friends to do upcycling,
what will you say?

Potential upcycling
experience

15. Is there anything you want to upcycle at
your home?

15.1. How will you plan to upcycle it?
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15.2. Why do you want to upcycle this
object?

15.3. How creative do you think this idea
is?

15.4. Where will you seek upcycling
ideas?

Others’ impressive
upcycling behavior

16. Have you ever seen an impressive
upcycling project in your life or from the
Internet? Could you tell me about the
upcycling project?

16.1. Where did you find the upcycled
object?

16.2. What is the original form and use?
16.3. What is the current form and use?
16.4. When you saw the upcycled object
for the first time, what feelings did you
have?

16.5. If you have similar unwanted
materials at home, are you willing to
learn how to upcycle these materials?
Why?

Upcycling business

17. Have you bought any upcycled products
before?

18. If there is a thrift shop in your community
and both old products and upcycled products
are sold in this shop, will you buy old
products to upcycle them based on your needs
or buy finished upcycled products that can
satisfy your needs?

19. Some companies are trying to adjust the
design of their products to make them easier
to be upcycled. But this kind of design may
cost more. Are you willing to pay more for
products with such a design?

17.1. What kind of products did you
buy?

17.2. Why did you buy the upcycled
products?

18.1. Which one do you prefer? Why?
18.2. What kind of upcycled products
will you buy?

19.1. On average, how many percent of
the original price are you willing to pay
more for them?
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Appendix C

List of participants

Pseudonym  Age Gender  Occupation Education Example upcycling project in interview Repurposed/ Type of upcycled
Recreated products
Wendy 23 Female  Student Master Unwanted boxes — decorations Recreated Decoration/Art
Sammy 60 Female  Retired (previous job,  Primary Unwanted clothes — shoes Recreated Clothes
worked in a shoes school
factory)
Mae 52 Female  Retired (previous job,  Junior high Clothing waste — hats Recreated Accessary
worked in a garment school
factory)
Sally 27 Female  Arts teacher Bachelor Bottles — flowerpots Repurposed Home decoration
Patty 23 Female  Student Master Bottles — a toy stethoscope Recreated Toy
Laura 26 Female Works ina Master Unwanted bottles — vases Repurposed Home decoration
Semiconductor
Materials Company
Kali 26 Female  Student PhD Cores of rolling papers — a storage box ~ Recreated Organizer
Jane 26 Female  Works in a shopping Bachelor A moon cake box — a storage box Repurposed Organizer
mall
Mandy 22 Female  Student Bachelor Used food jars — Clutter organizers Repurposed Organizer
Jack 26 Male Student Master A CPU — a key pendant Recreated Accessary
Sarah 40 Female  Works in aninsurance  Bachelor Unwanted clothes — a chair cushion Recreated Other household
company goods
Marie 55 Female Retired (previous job,  Junior high An oiler — a container for growing Repurposed Utensil
worked in a wire rope  school mung beans sprouts
factory)
Alex 20 Female  Student Bachelor Expired beans — a model simulating Recreated Decoration/Art
cyanobacteria
Lucy 55 Female  Works in a garment Junior high Wine bottles — containers for growing Repurposed Utensil
factory school scallions or garlic
Nancy 55 Female  Works in a garment Junior high Old wedding clothes— children’s clothes Recreated Clothes
factory school
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Rena
Shirley
Judy
Hanna
Faye
Emily

Tessa
Rachel
Rosie
Jessica
Richard
Kate
George
Gemma
Simon
Alice
Clark

Juliet
Bella

47
26
58
26
27
47

46
59
26
26
23
21
21
23
26
53
21

47
24

Female
Female
Female
Female
Female

Female

Female

Female

Female
Female

Male
Female
Male
Female
Male
Female
Male

Female
Female

Works in a garment
factory
Works in a telecom

Works in a garment
factory

Student

Student

Works in a garment
factory

Works in a
biopharmaceutical
company

Retired (previous job,
worked in a garment
factory)

Student

Works in a consulting
company

Student

Student
Student
Student
Works in a bank
Retired
Student

Professor
Works in a university

Junior high
school
Bachelor
High school
PhD

Master
High school

Junior high
school

High school
PhD

Master
Master
Bachelor
Bachelor
Bachelor
Bachelor
Bachelor
Bachelor

PhD
Bachelor

Clothes — shoes
Old woolen yarn — a doll
Down coats — interior pillows

Old jeans — a storage bag
A bottle — a tool
None

A broken pot — a container for rice

Bottles — flowerpots

Bottles — wind chime
Packages — storage boxes

Used dental flosses — tools for cleaning
keyboards

An oiler — a container for growing
vegetables.

Useless silver materials — a ring
Bottles — flowerpots

A solid-state disk — a mobile hard disk
drive

An old discarded bathroom light — a
garden light

An old bucket — a flowerpot

A vintage ginger jar — a vase

Useless bottles — Vases

Recreated
Recreated
Repurposed
Recreated
Recreated
Repurposed
Repurposed
Recreated
Repurposed
Repurposed
Repurposed
Recreated
Repurposed
Repurposed
Recreated
Repurposed

Repurposed
Repurposed

Shoes

Toy

Bedding essential
Organizer
Utensil

Utensil

Home decoration
Decoration/Art
Organizer
Utensil

Utensil

Jewelry

Home decoration
Digital product
Gardening
decoration

Home decoration

Home decoration
Home decoration
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Appendix D

First-order codes

Code structure

Second-order codes Aggregate dimensions

+ Like creative things and hope to practice creativity (M)

« Hope to learn new things by practicing new upcycling skills (M)
* Want to meet a manageable and interesting challenge (M)

+ Hope to keep a creative and independent mind through doing
upcycling because this activity requires creative thinking (M)

+ Want to get the sense of control through doing upcycling (M)

+ Want to exercise brain through upcycling to prevent dementia (M)
+ Hope to practice existing skills (e.g., making shoes) to avoid
being rusty (M)

+ Hope to do something for the family through upcycling after
retirement (M)

+ Expect to induce a meditative state through upcycling (M)

+ Wish to relax and reduce anxiety through upcycling (M)

+ Hope to escape worries or stresses of life during the upeycling
process (M)

Self-perceived
competence (M)

+ Learn upcycling habits from past generations who believe in
thrift (M)

+ Always reluctant to throw seemingly waste things (M)

« Don’t like plastics because of poor degradability and thus hope
to reuse plastic things in a new way (M)

+ Have been accustomed to making use of reusable waste (M)

+ See oneself as a thrifty person (M)

« Reusing objects to save money is a habit developed from early
years of poverty (M)

« Firm belief about sustainability (M)

+ Don't like to see anything go to landfill (M)

* Reluctant to get rid of disposable objects and hope to find a new
usage for them (M)

—b[ Inner peace (M) j—b
4{ Personal norm (M)

« Plan to surprise family members with upcycled objects and hope
to obtain approval from them (M)

* Do more upeycling to send useful upcycled objects to family
members or friends (M)

+ Consider upcycling as a family activity (M)

+ Like to do upcycling with friends (M)

« Inspired by popular upcycling-themed social media activities and
hope to follow the trend by doing and sharing upeycling projects
done by oneself (M)

+ Wish to attract more followers on social media such as TikTok

by doing and sharing interesting upcycling projects (M)

+ Hope to connect to more people who are interested in upcycling
by building an upcycling-themed social media community and
inspire more people to do upeycling by sharing upcycling processes
(M)

e ™
Relationship
»|  improvement with
close people (M) )
Social-self (M)
~
Relationship
”|  establishment with
L strangers (M) .

» Want to preserve and create new value for old objects with special
meanings connected to upcyclers’ identities, e.g., interests, skills,
jobs (M)

* Hope to connect with past time through upcycling and using
vintage things (M)

+ Wish to enrich oneself by using objects with aesthetic value from
the past (M)

» Want to find a good usage for waste objects that have been used
for a long time and become part of owners’ self (M)

Maintenance or
> extension of

the object-self (M)

* Don’t want to throw objects with good appearance. texture, or
design (M)

+ Don’t want to throw objects with good memories related to
owners (M)

4{Pmduct attachment (M)j/

Note: “M” represents motivation.
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First-order codes

Second-order codes Aggregate dimensions

+ Enhanced confidence in one’s creativity and imagination when
coming up with creative upcycling ideas and realizing them (C)

* Sense of accomplishment after successfully finishing an upeycling
project (C)

«+ Enhanced self-evaluation because of learned knowledge and
improved practical skills in upcyceling (C)

« Increased patience from solving unexpected and tough problems
in upeycling (C)

+ Increased sensitivity to beauty in life as upcycling experiences
make people pay more attention to details in life (C)

+ Upcycling as a positive way to deal with waste inspires positive
attitudes toward negative things in life (C)

+ Enhanced abilities to master the living environment because
upcycling experiences increase abilities to make good use of objects
around (C)

« Enhanced social relationships with others because of more social
interactions during or after upcycling (C)

Improved eudaimonic
well-being (C)

Individual

well-being (C)

= Experience of flow during upcycling, i.e., total absorption in
upcycling tasks (C)

» Feel excited and happy during upcycling (C)

* Feel happy and proud when sharing upcycling ideas with others
and getting others’ positive feedback (C)

« Feel proud and happy when using upcycled objects (C)

« Feel surprised and satisfied when seeing the value creation
brought by upeyeling (C)

= Feel comfortable/proud when doing something for the
environmental protection through upcycling (C)

« Upcycling gives upcyclers a peaceful and mindful feeling because
of their concentration on upcycling (C)

Improved hedonic
well-being (C)

+ Use upcycled objects until they can no longer be used (C)

+ Reluctant to throw upcycled objects because of self-investment
and thus higher attachment (C)

* Prefer to keep upcycled decoration compared to mass-produced
decorations when getting tired of them (C)

Extension of used
object lifetime (C)

+ Don’t need to buy new products since upcyceled objects can realize
the needed functions (C)

+ Upcycled objects are considered more unique than new
counterparts and thus more preferred (C)

* Upcycling experiences make people realize that purchasing is not
the only way to satisfy their material needs (C)

Environmental
benefits (C)

Reduced needs for
new products (C)

Ll

» Upceycling changes the way of dealing with waste, i.e., becoming
more willing to keep reusable or upcyclable waste objects (C)

* Enhanced environmental awareness and thus pay more attention to
environmental issues and more encouraged to do pro-environmental
behavior such as donation of second-hand products, second-hand
purchasing (C)

+ Enhanced awareness of thrift and thus cultivate habits of saving
electricity and water (C)

Other pro-environmental
behavior promoted by
upcycling (C)

= Willing to pay more for products with the design facilitating
upeycling (C)

« Choose a product even with a higher price because of its
upcyclable design (C)

Positive attitude toward
products facilitating
upcycling (C)

I

+ Like to buy upeycled products because of creative ideas,
history/past identity embedded in them (C)

+ Upeycled products should not be priced cheap and even willing to
pay a higher price for upcycled products than for new counterparts
(C

» Stores selling old or upcycled objects are more attractive
compared to stores selling mass-produced products (C)

» Less worried about the quality of upcycled products because of
knowledge of repairing gained through upeycling experiences (C)

Positive attitudes toward
upcycling business (C)

Positive attitude toward
upeycled product
purchasing (C)

L

Note: “C” represents consequence.



Appendix E

Sample upcycling projects from our interviews

Upcycled hat made Upcycled shoes made Upcycled doll made from
from clothing waste rom unwanted cloth used woolen yarn

Upcycled coat hanger made Upcycled ring made from Upcycled cat house
from old spindles used silver wire made from unwanted box

Upcycled planter made Up%ycled decoration made Upcycled blanket made
om used foam box rom unwanted sock rom old cotton yarn
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The Bridge Between Essay 2 and Essay 3

In Essay 2, | conducted a qualitative study to explore consumer upcycling which is a
resource-efficient way to extend product lifespans and contribute to the circular economy (CE).
Through inductive content analysis on consumer interviews, | identified three types of internal
motivations: core-self, social-self, and object-self oriented motivations. And specific motivations
in each type were further identified. Additionally, | showed potential consequences of consumer
upcycling behavior at three levels: social, environmental, and business level. In general, Essay 2
provides an enriched understanding of consumer upcycling.

Essay 3 links to Essay 2 in three ways. First, Essay 3 examines the same CE-oriented
behavior as Essay 2 — consumer upcycling, but uses a quantitative research method (i.e., survey).
Second, same as Essay 2, Essay 3 focuses on internal motivations behind consumer upcycling.
The internal motivations in Essay 3 are proposed based on the qualitative findings in Essay 2 and
relevant theories in the literature. Third, inspired by the discovery in Essay 2 that consumers
interested in upcycling are conceivably more willing to purchase upcycled products (i.e., the
business-level consequence of consumer upcycling), Essay 3 explores how consumer upcycling

motivations relate to purchase of commercial upcycled products.
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CHAPTER 4 — ESSAY 3

THE ROLE OF INTERNAL MOTIVATIONS IN CONSUMER UPCYCLING AND THE
ROLE TRANSITION FROM CREATOR TO BUYER

Shi, T., Huang, R., & Sarig6llu, E. (2024). The role of internal motivations in consumer
upcycling intention and purchase intention of upcycled products. European Journal of

Marketing. [Under 3" round review]

Abstract
Upcycling is an efficient enabler for the circular economy (CE). A substantial corpus of literature
explores upcycling from the supply side, but the perspective from the demand side (i.e., the
consumer) has been largely overlooked. Addressing this void and considering consumers’ dual
role (i.e., creator, buyer) in upcycling, this research studies the relationship between internal
motivations and individuals’ 1) consumer upcycling intention; and, 2) purchase intention of
upcycled products. Online survey data from 470 participants interested in consumer upcycling
were analyzed using covariance-based structural equation modeling. Perceived competence is
found as the strongest motivation for consumer upcycling, followed by waste prevention and
frugality. Furthermore, consumers who have motivations of waste prevention, social
connectedness, and emotional attachment for consumer upcycling are more inclined to purchase

upcycled products, implying the role transition from creator to buyer.
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1. Introduction

Circular economic model of production and consumption, which is an alternative to the
current linear model of take-make-waste, has been attracting increasing research attention. While
the emergent circular economy (CE) literature has focused on the supply-side (production)
perspective, it has mostly overlooked the consumption side, i.e., the nature of consumers’
behavior (Hobson et al., 2021), except for a few CE-oriented behaviors such as recycling. In
response to this gap, the current research investigates consumer upcycling, a consumer-enabled
and CE-oriented practice (Shi et al., 2022b), which is less conspicuous and less studied than
recycling although it has more beneficial and sustainable circular effects on the environment
(Bridgens et al., 2018; Coppola et al., 2021). For example, upcycling one kilogram of textile
waste can save 20,000 liters of water and prevent 20 kg of CO2emissions (McDonough and
Braungart, 2013). These savings become particularly significant considering that 50% to 80% of
fabric waste can be upcycled (Aus et al., 2021).

Upcycling refers to a process in which unwanted object(s) or waste materials are
transformed into a product which has equal or higher value than the current value of its
components (Sung, 2017), as illustrated by examples in Appendix A. Consumers can exert
circular effect mainly by doing upcycling themselves (i.e., creator) or by purchasing upcycled
products (i.e., buyer). Although commercialization of upcycled products for consumers, as in
fashion and furniture, cannot be isolated from the growing practice of consumers’ own upcycling
behavior (Wilson, 2016; Yu and Lee, 2019), their relationship has not been studied. Considering
their promising synergy on sustainable circular effects, the current research investigates the
underexplored consumer upcycling behavior per se as well as the relationship between consumer

upcycling and the upcycling business.
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Consumer upcycling contributes to the CE in multiple ways. First, it represents the least
resource-intensive method to extend the lifespan of products (Bridgens et al., 2018; Coppola et
al., 2021) and maximize the utility of used materials (Wilson, 2016). Second, it promotes
recognition of the CE among consumers and inspires other CE-oriented behaviors (Shi et al.,
2022b). Third, consumer upcycling (in which consumers act as creators) encourages the growth
of upcycling businesses — a subset of CE businesses — by enabling consumers to assume roles as
producers, designers, donors or buyers (Sung, 2017; Kamleitner et al., 2019; Coppola et al.,
2021). Specifically, 1) upcycling enthusiasts with strong upcycling skills can establish small- or
medium-sized enterprises (as producers); 2) consumers with creative upcycling ideas and design
skills may prompt companies to embark on upcycling and contribute to integration of upcycling
to mass-production (as designers); 3) consumers awareness of upcycling could provide upcycling
materials to industries, facilitating large-scale upcycling (as donors); and 4) consumers engaged
in individual upcycling might be more amenable to purchasing upcycled products to support
upcycling businesses (as buyers). In the marketplace, consumers in producer and designer roles
have spurred the emergence of upcycling brands such as Freitag and various upcycling stores on
Etsy.com. Meanwhile, those in buyer roles have influenced established brands like Patagonia and
Cyclus to introduce upcycling collections. In essence, consumer upcycling empowers individuals
with the agency to support the CE and inspires business models that effectively enhance the CE.

Despite its significance, only a limited body of literature has studied consumer upcycling,
consisting mostly of qualitative exploratory designs which identify various motivations for
consumer upcycling (e.g., Shi et al., 2022b; Coppola et al., 2021; Sung et al., 2019). However,
these studies fail to validate, with quantitative methods, the impact of motivations on consumer

upcycling, particularly internal motivations, which are expected to be more effective in
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encouraging relatively effortful pro-environmental behaviors like upcycling (Aitken et al., 2016).
In addition, although consumers can assume multiple roles in upcycling, prior research has not
studied distinct effects of motivations on different consumer roles. Addressing these deficiencies
in the literature, the current study uses the survey method and quantitative analysis to explore
internal motivations underlying consumer upcycling as well as to identify distinct effects of
motivations for different consumer roles, i.e., creator and buyer. That is, in addition to examining
the influence of the identified internal motivations on consumer upcycling intention, this
research also examines how these motivations for consumer upcycling impact purchase intention
of upcycled products, thereby demonstrating consumers’ transition from creator role in consumer
upcycling to buyer role in purchase of upcycled products, referred to as the role transition effect.
This study makes three main contributions to the CE literature. First, it responds to the call
for research on the role of consumers in the CE (Hobson et al., 2021), and for the first time
provides insights into how to bridge different consumer roles in the CE. We find that consumers
could proactively engage in an effective CE solution, namely upcycling, as creators, and in
addition, advance the vitality of CE businesses as buyers. Second, this study advances
knowledge on consumer upcycling and upcycled product consumption by quantifying the
relationship between internal motivations and consumer upcycling intention and exploring how
these motivations explain purchase intention of upcycled products (indicating the role transition
from creator to buyer). The current study’s exploratory findings lay down sound foundations for
future upcycling research to test potential causal relationships between internal motivations and
consumer upcycling as well as to investigate the underlying mechanisms concerning the role
transition in upcycling. Third, this study provides managerial implications for CE practitioners

including policymakers and managers of upcycling businesses. Knowledge about internal
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motivations for consumer upcycling informs effective communication strategies for
policymakers to promote consumer upcycling. It also assists managerial decision making for
product development and innovation, since businesses need to consider design and production of

items that carry inherent value for consumers.

2. Conceptual development

2.1 Consumer upcycling and purchase of upcycled products

Consumer upcycling is a CE-oriented practice that enables individuals to act as creators to
transform otherwise useless objects and materials into desired products (Shi et al., 2022b).
Through this behavior, consumers not only extend the lifespan of objects that would otherwise
be sent to landfills but also conserve the raw materials needed for new products. It is important to
note that in consumer upcycling, old materials are circulated exclusively on the consumer side.
This underscores the resource-efficient nature of the behavior, as it eliminates multiple resource-
consuming activities, such as waste collection and transportation, which are required by many
other CE-oriented practices.

Besides engaging in upcycling themselves, consumers can also support upcycling by
purchasing upcycled products. In recent years, various industries have embraced upcycling
(Sung et al., 2019), fostering the consumer's role as a buyer. For instance, the fashion industry
has seen the introduction of upcycled products by established brands (e.g., Adidas, Urban) and
emerging upcycling brands (e.g., Frankie Collective, Zero Waste Daniel). Moreover, Etsy, a
marketplace dedicated to handmade and vintage items, serves as an ideal platform for small-scale
upcycling businesses, enabling individual designers to sell their handmade upcycled products. In

the fields of food, furniture, and construction, upcycling is also an emerging practice (Singh et
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al., 2019). The success of these upcycling businesses can significantly expand the upcycling
practice and thereby contribute to the CE. However, this success cannot be isolated from
consumers’ support as buyers.

We propose that the roles of consumers in upcycling — creator and buyer — are
interconnected. On the one hand, purchase of upcycled products may serve as a supplement to
consumer upcycling. People may undertake simple upcycling projects even if they lack sufficient
time or upcycling skills, but they could be deterred if they perceive the process as complex or
time-consuming. In such cases, they might instead be inclined to purchase upcycled products if
they have already embraced the upcycling practice. On the other hand, as upcycling is a
grassroots activity (Coppola et al., 2021), consumers’ understanding of upcycling in a business
context is closely linked to their personal upcycling experiences as creators in their everyday
lives. Thus, the inherent upcycling concept, embedded in upcycled products and differentiating
them from other products, has the potential to attract consumers. Therefore, adopting the creator
perspective in upcycling can enhance understanding of purchase of upcycled products and

facilitate generation of valuable implications for the upcycling business.

2.2 Factors influencing consumer upcycling and purchase of upcycled products

Research on consumer upcycling and purchase of upcycled products has proceeded in
parallel, with little crossover despite apparent synergy, thus limiting the incorporation of research
insights for advancement of the CE. Consumer upcycling literature primarily explores
motivations that influence consumer upcycling, such as the intention to save money,
environmental concern, expected enjoyment, and the expression of creativity (Wilson, 2016;
Sung, 2017; Bridgens et al., 2018; Coppola et al., 2021). In contrast, literature on purchase of

upcycled products focuses on influence of product attributes (as opposed to consumer
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characteristics or motivations), such as various dimensions of product value and perceived
specialness or creativity derived from the past identity of upcycled products (Yu and Lee, 2019;
Kamleitner et al., 2019). In these studies, upcycled products were regarded as type of innovative
products, much like other new products with which consumers do not have any prior experience.
Taken together, extant research has not examined the relationship between consumer upcycling
and purchase of upcycled products.

The current research addresses this void by advancing understanding of the drivers of
consumer upcycling and purchase of upcycled products, as well as, revealing how consumers’
engagement in consumer upcycling influences their purchase of upcycled products. Specifically,
this research: 1) examines the relationship between internal motivations and consumer upcycling
intention; and 2) explores how internal motivations for consumer upcycling influence purchase
intention of upcycled products and thus imply consumers’ role transition from creator to buyer.
Internal motivations refer to forces internal to the self as initiator or sustainer of one’s actions.
Such forces typically include a natural inclination toward competence, autonomy, relatedness or
value, and goals or regulations which are internalized to oneself (Ryan and Deci, 2000). We
focus on internal motivations for two reasons. First, despite being more effective in promoting
relatively effortful pro-environmental behaviors like upcycling (Aitken et al., 2016), internal
motivations (Osbaldiston and Sheldon, 2003) for consumer upcycling are under-investigated.
Previous studies mainly considered motivations arising from outcomes of this behavior, usually
representing forces external to the self. Second, internal motivations are more effective in role
transition in the same person (Ertz et al., 2022). Specifically, internal motivations are effective in
the transfer of knowledge and attitude from one behavior entailing one role to another associated

behavior entailing a different role. In the current research context, the role transition effect
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transpires as consumers’ knowledge and attitudes toward consumer upcycling are transferred to
purchase of upcycled products (i.e., from creator to buyer). The following sections will present
how we identify internal motivations for consumer upcycling and develop hypotheses

concerning the relationship between the internal motivations and consumer upcycling intention,

as well as purchase intention of upcycled products.

3. Theoretical elaboration and hypothesis development

Our theoretical examination of internal motivations for consumer upcycling is grounded in a
thorough understanding of this behavior’s essence. Consumer upcycling encompasses three core
features: 1) being sustainable; 2) value creation; and 3) using old materials (Shi et al., 2022b).
The feature of being sustainable refers to the ability of consumer upcycling to maximize the
utility of materials and minimize waste. The feature of value creation involves transforming
useless materials into valuable products without degrading them. The feature of using old
materials means that materials for consumer upcycling have been previously used, often
retaining visible traces in their appearance. These three core features differentiate consumer
upcycling from other sustainable behaviors (e.g., recycling) and crafting activities. Consumers
who are cognizant of these key features from their own upcycling behavior are more likely to
purchase upcycled products.

Drawing on theories and concepts related to the three core features of consumer upcycling,
as well as relevant qualitative findings from existing literature, we have identified seven internal
motivations for consumer upcycling: waste prevention, frugality, perceived competence,
perceived autonomy, social connectedness, social approval, and emotional attachment. We
hypothesize that these motivations are positively related to consumer upcycling intention. In

addition, based on our theoretical exploration of whether these seven internal motivations also
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influence purchase of upcycled products and thereby imply the role transition from creator to
buyer, we propose that five of them — waste prevention, perceived autonomy, social
connectedness, social approval, and emotional attachment — are positively related to purchase

intention of upcycled products.

3.1 Internal motivations related to the feature of being sustainable

Existing research on sustainable behavior has provided solid empirical evidence that
personal norms, defined as “self-expectations that are based on internalized values to engage in a
certain behavior” (Harland et al., 1999, p. 2507), are critical internal motivations for ethical
behaviors such as recycling, energy use, green consumption, product reuse, and water
conservation (Balundé et al., 2020). We expect that personal norms will also be motivations for
ethical consumer upcycling, more so than social norms, because this behavior has not been
advocated through policies or regulations (unlike recycling, for example) and is not widely
expected as a social norm (Bridgens et al., 2018). Based on prior qualitative research on
consumer upcycling (Wilson, 2016; Coppola et al., 2021), we propose two specific personal
norms as potential internal motivations for consumer upcycling: waste prevention and frugality.

Although consumer upcycling and purchase of upcycled products both possess the
sustainable feature due to their resource saving and waste reduction outcomes, whether the
personal norms related to consumer upcycling influence purchase of upcycled products, thereby
demonstrating the role transition from creator to buyer, remains uncertain. The reason is that,
beyond their shared beneficiary (i.e., the environment), consumer upcycling and purchase of
upcycled products benefit different entities. Consumer upcycling benefits individual consumers,
whereas purchase of upcycled products benefits the industry. Further elaboration is presented

below.
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3.1.1 Waste prevention

Waste prevention refers to preventing waste generation from the outset; hence it is the most
straightforward and effective method to deal with waste. It emphasizes the highest priority in the
waste hierarchy, i.e., taking measures before a substance, material, or product becomes waste,
such as avoidance, reduction, and reuse, excluding recycling (Zorpas and Lasaridi, 2013). Waste
prevention motivation reflects an individual’s inherent tendency to minimize resource
consumption and waste generation (Cox et al., 2010). This motivation has been found to drive
various pro-environmental behaviors such as anti-consumption, planned use, and repair
(Guillard, 2018; Shi et al., 2022a). Since consumer upcycling enables consumers to repurpose
objects that would otherwise become waste, this behavior aligns with waste prevention

motivation. Therefore, we propose:

H1la. Waste prevention motivation is positively related to consumer upcycling intention.

Further, purchase of upcycled products also aligns with waste prevention motivation. Thus,
consumers with this motivation are likely to transition from creator to buyer. Previous research
suggests that consumers with this motivation exhibit a high level of mindfulness in their
purchasing decisions; they tend to choose products that consume fewer resources and generate
less waste, such as products with minimal packaging, refillable products, and second-hand
products (Zorpas and Lasaridu, 2013). Since upcycled products are made from used or waste
materials and thus can significantly reduce waste (Kamleitner et al., 2019; Yu and Lee, 2019),
purchasing these products aligns well with waste prevention motivation. In addition, existing
research shows that consumers with a strong personal ecological norm often engage in multiple

pro-environmental behaviors to maintain self-consistency (Ye et al., 2022). Hence, it is likely
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that consumers engage in both consumer upcycling and purchase of upcycled products to

maintain consistency with their waste prevention motivation. Collectively, we propose that

H1b. Waste prevention motivation is positively related to purchase intention of upcycled

products.

3.1.2 Frugality

Frugality is a personal norm that emphasizes the optimal and efficient use of limited
resources (Chancellor and Lyubomirsky, 2011). While often associated with minimizing
financial waste (i.e., saving money), this motivation is not necessarily attributed to consumers’
financial constraints; instead, it can manifest as a lifestyle choice, a belief system, or a virtue that
consumers voluntarily choose to adopt (Muradian, 2019). Frugal consumers typically pursue two
main objectives: 1) maximizing the utility of purchased products, and 2) minimizing
expenditures when acquiring new products (Fujii, 2006). To meet the first objective, frugal
consumers often prolong the use of products, repair fixable products, and find alternative uses for
unfixable products (Shi et al., 2022a). To meet the second objective, they tend to purchase
second-hand, discounted, or bulk products that offer high cost-effectiveness (Kapitan, 2021).
Consumer upcycling, as an approach to reclaim the remaining value of a discarded or broken
item for a new purpose and concurrently avoid additional expenditure on purchasing a new
product for that purpose, aligns with both frugality objectives (Shi et al., 2022a, 2022b).

Accordingly, we propose that frugality is a motivation for consumer upcycling.

H2a. Frugality motivation is positively related to consumer upcycling intention.
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However, purchase of upcycled products may not align with frugality motivation. For
consumers with this motivation, the role transition from creator to buyer may not occur. As the
upcycled product market is relatively new, many consumers lack experience in assessing prices
accurately. Furthermore, attributes of upcycled products can lead to conflicting consumer
perceptions regarding their prices. On the one hand, the handmade and green attributes of
upcycled products, coupled with the lack of economies of scale in their production, tend to
elevate consumers’ price expectations (Singh et al., 2019), and hence reduce the purchase
intention of frugal consumers. On the other hand, the use of old materials and old appearance of
upcycled products might lead consumers to infer low prices, and thus increase the purchase
intention of frugal consumers, as evidenced in studies on second-hand consumption (Lang and
Zhang, 2019). These conflicting price inferences are likely to result in uncertainty (i.e., no
definite direction) about the relationship between frugality motivation and purchase of upcycled

products. Therefore, there is a null hypothesis for frugality motivation.

H2b. There is no relationship between frugality motivation and purchase intention of upcycled

products.

3.2 Internal motivations related to the feature of value creation

The second core feature of consumer upcycling is value creation, which is initiated by
individuals actively engaged in this process (Sung et al., 2019). This feature fits with Self-
Determination Theory (SDT), which identifies innate motivations in human value creation
activities (Gilal et al., 2019). Hence, we use this theory as a foundation for identifying internal
motivations associated with this feature. SDT suggests that individuals have three basic needs —

competence, autonomy, and relatedness (Ryan and Deci, 2000) — which can motivate creation-
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oriented activities such as undertaking creative tasks, assembling self-created products,
purchasing self-designed products, and participating in DIY projects (Moreau and Herd, 2010;
Watson and Shove, 2008). In addition, when the social aspect of creation activities (i.e.,
relatedness in SDT) is prominent, two distinct motivations emerge: social connectedness and
social approval. For example, Watson and Shove (2008) describe DIY as a social practice that
connects consumers with their family, friends, and neighbours, suggesting social connectedness
motivation. Moreau and Herd (2010) highlight consumers’ desire to compare themselves with
others when customizing products, indicating social approval motivation. Based on these
insights, we consider the following four motivations for consumer upcycling: perceived
competence, perceived autonomy, social connectedness, and social approval.

Whether these four motivations can promote purchase of upcycled products and thus the
role transition from creator to buyer, depends on consumers’ involvement in the value creation
process as buyers. Although buyers have limited access to the crafting process of upcycled
products, the creation of non-standardized upcycled products may indeed integrate consumer
input in the form of provision of upcycling materials, customization requirements, and consumer
reviews (Re and Magnani, 2022). Therefore, we contend that the motivations concerning the
value creation process of consumer upcycling can partially explain purchase of upcycled

products. We will discuss this in more detail below.

3.2.1 Perceived competence

Competence, a basic psychological need that energizes human activity, refers to
individuals’ confidence in interacting with their internal and external environments (Ryan and
Deci, 2000). This need can be satisfied through acquiring skills and knowledge. Consumer

behavior research indicates that consumers usually seek learning opportunities in consumption
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activities in two ways: 1) by purchasing products that facilitate acquisition of new knowledge or
practice of skills, such as new technology products (Nikou and Economides, 2017); and 2) by
participating in production process of products, thereby enhancing their product knowledge and
crafting skills (Roberts et al., 2014). Consumer upcycling aligns with the latter way, as the
process of making valuable products from old materials provides a rich context for learning.
First, it enhances creative thinking skills (Gilhooly et al., 2007). As most products are designed
with predetermined uses (Moreau et al., 2001), consumer upcycling challenges consumers to
think out of the box and devise novel uses for products. Second, altering a product’s original
purpose necessitates that consumers not only acquire knowledge of material characteristics (e.g.,
rigidity, waterproof performance), but also learn and refine crafting skills (e.g., sewing)

(Coppola et al., 2021). Therefore, we hypothesize that

H3a. Perceived competence motivation is positively related to consumer upcycling intention.

However, perceived competence motivation may not explain purchase of upcycled products
and thus may not involve the role transition from creator to buyer. Unlike consumer upcycling,
which allows consumers to exercise and enhance their skills during the value creation process,
purchase of upcycled products barely involves learning. First, upcycled product per se, or use of
upcycled product, does not contribute to consumer learning. Although upcycling is an innovative
business practice, upcycled products typically fall into traditional product categories in terms of
their usage, and thus do not require learning (Bridgens et al., 2018). Second, consumer
participation in upcycled products’ creation process is limited. Although consumers may
sometimes engage in this process by specifying customization preferences, donating materials, or
providing feedback (Re and Magnani, 2022), actual crafting work is performed by businesses.

Consequently, opportunities for consumers to expand their knowledge and practice crafting skills
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in the co-production process are limited. Hence, we have a null hypothesis for perceived

competence motivation.

H3b. There is no relationship between perceived competence motivation and purchase intention

of upcycled products.

3.2.2 Perceived autonomy

Autonomy refers to the sense of choice and volition in regulating one’s behavior (Ryan and
Deci, 2000). Perceived autonomy in consumption can be enhanced by making product choices
free from external influences (Wertenbroch et al., 2020), such as adhering to preferred
consumption patterns (Carrington et al., 2021), selecting products that express individuality
(Newholm and Hopkinson, 2009), and making informed choices (Anker, 2020). Building upon
these insights, we surmise that perceived autonomy motivation can explain consumer upcycling
due to flexible consumption patterns and high degree of individuality associated with this
behavior. Specifically, consumer upcycling enables consumers to create desired products with
existing items and preserve items that would otherwise be discarded. In other words, consumer
upcycling provides a sense of autonomy in acquiring and disposing of products, thereby
liberating consumers from the traditional linear consumption pattern determined by external
actors like manufacturers and policymakers (Shi et al., 2022b; Bridgens et al., 2018; Coppola et
al., 2021). Additionally, the prevailing system of mass production and marketing often obliges
consumers to accept standard products (Bardakci and Whitelock, 2004), which stifles consumer
individuality (Watson and Shove, 2008). Consumer upcycling empowers consumers to reclaim
their individuality and enhance self-expression by enabling them to customize products based on

personal preferences. We propose that:
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H4a. Perceived autonomy motivation is positively related to consumer upcycling intention.

Perceived autonomy motivation can also positively affect purchase of upcycled products,
which means consumers with this motivation are likely to transition from creator to buyer. The
reason is these purchases are consistent with consumers’ desires for individuality and deviation
from traditional consumption patterns. First, the inherent uniqueness of upcycled products can
enhance consumers’ perceived individuality (Lee, 2016). Often, upcycling materials bear unique
patterns from their long history of use, sometimes adding an irreproducible vintage appeal to the
products (Kamleitner et al., 2019; Yu and Lee, 2019). For instance, Freitag, an upcycled fashion
brand, asserts that no two Freitag bags are identical, each marked by distinct traces from their
upcycling materials (i.e., reclaimed truck tarps) (Schmitt et al., 2022). Moreover, some upcycling
businesses on Etsy.com invite consumers to contribute their own items for upcycling. Such
customization, integrating consumers’ input into the resultant upcycled products, further boosts
consumers’ perceived individuality in consumption (Lee, 2016). Second, the production method
of upcycled products deviates from traditional linear production methods and mainstream
consumerism. Thus, these products are often considered non-mainstream (Sung et al., 2019).
Consumption of such non-mainstream products has been found to reinforce consumers’
perceived autonomy (Warren and Campbell, 2014). Note that these perceptions and

understandings of autonomy in upcycled product consumption are closely linked to consumers

experiences of autonomy in their individual upcycling endeavors.

H4b. Perceived autonomy motivation is positively related to purchase intention of upcycled

products.
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3.2.3 Social connectedness

Social connectedness refers to the human desire to build and maintain relationships with
others (Grieve et al., 2013). In consumer behavior research, this motivation is reflected in
consumers’ participation in brand communities, knowledge-sharing communities, and social
media groups (Snyder and Newman, 2019). Consumer upcycling, as a practice challenging
traditional production and consumption models, is emerging as a social movement (Sung et al.,
2019) and fostering community formation. Growing public interest in upcycling is partially
driven by its social- benefits (e.g., environmental protection) and its inherent creativity. Both
factors have been found to be significant contributors to social movements and community
development (Shepard, 2012; Weijo et al., 2018). Moreover, modern digital technologies
diminish geographical barriers, thereby further facilitating the prosperity of upcycling
communities. Currently, various online (e.g., Facebook groups) and offline (e.g., upcycling
workshops) upcycling communities have been established (Bridgens et al., 2018; Sung, 2021).
These platforms enable consumers interested in upcycling to connect with like-minded others.
Within these communities, consumers share upcycling knowledge and collaboratively enhance
their upcycling experiences (Coppola et al., 2021). By doing consumer upcycling, individuals
can engage in meaningful social interactions in these communities and develop a sense of

collective identity (Chatzidakis, 2021). Consequently,

H5a. Social connectedness motivation is positively related to consumer upcycling intention.

Social connectedness motivation can also positively affect purchase of upcycled products,
which implies consumers’ role transition from creator to buyer under this motivation, because

marketplaces for these products typically involve significant social interactions. First, the
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transaction process for upcycled products often involves more social interactions than that of
standard products. When consumers purchase non-standardized upcycled items or send their own
items to businesses for customized upcycled products, meaningful dialogues with retailers or
designers — who are typically upcycling experts — inevitably occur. This interaction, particularly
in latter scenario, is likely to foster a strong connection between consumers and
retailers/designers (Etgar, 2008). Second, in addition to engaging in consumer upcycling,
purchase of upcycled products is an important way to participate in upcycling communities. As
upcycling is a grassroots activity (Coppola et al., 2021), the upcycling industry is dominated by
small-scale businesses run by individuals. In this context, upcycling communities often function
as marketplaces (Sung, 2021). These communities enable consumers to establish and sustain
relatively close relationships with favored upcycling retailers/designers, and to develop an
“upcycled product consumer” identity through interactions with other consumers (Sung, 2017;

Sung et al., 2019). As such, it is hypothesized that:

H5b. Social connectedness motivation is positively related to purchase intention of upcycled

products.

3.2.4 Social approval

Social approval refers to individuals’ concern about how others think of them and their
desire to be socially accepted (Twenge and Im, 2007). The need for social approval prompts
consumers to adopt behaviors that reflect socially desirable attributes, such as conspicuous
consumption, innovative consumption, and pro-environmental behavior (Neave et al., 2020;
Farrow et al., 2017). This need is a relevant motivation for consumer upcycling because several

socially desirable attributes can be revealed through this behavior. First, in consumer upcycling,
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individuals have to come up with alternative uses for objects, which is an effective way to
express creativity (Coppola et al., 2021). Second, consumer upcycling allows individuals to
demonstrate their impressive crafting skills and aesthetic taste, particularly when they upcycle
something old, ugly, and useless into something new, beautiful, and useful (Shi et al., 2022D).
Third, engaging in consumer upcycling reveals a commitment to waste prevention and
environmental protection, thereby enhancing a consumer’s pro-environmental identity (Sung,
2017). Finally, the highly customized nature of resultant upcycled products meets consumers’

desire to express individual uniqueness (Tian et al., 2001). Therefore, we propose that

H6a. Social approval motivation is positively related to consumer upcycling intention.

Social approval motivation can also have a positive influence on purchase of upcycled
products, thereby prompting consumers’ role transition from creator to buyer under this
motivation, as these purchases allow consumers to showcase two socially desirable attributes.
First, using upcycled products instead of regular ones made from new materials demonstrates a
pro-environmental identity (Yu and Lee, 2019), a feature accentuated by the visible old traces on
the products (Kamleitner et al., 2019). Second, upcycled products, as a novel and highly
distinctive sustainable product category (Adigiizel and Donato, 2021), offer consumers an
opportunity to express their uniqueness. The tendency of consumers to select innovative products
to display their uniqueness and gain social approval has been extensively studied in previous

research (Sadik-Rozsnyai and Bertrandias, 2019). Therefore, proposed formally:

H6b. Social approval motivation is positively related to purchase intention of upcycled products.
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3.3 Internal motivations related to the feature of using old materials

The last core feature of upcycling is using old materials. The primary reason consumers
retain old objects is their emotional value; typically, the greater the emotional value of an object,
the longer it tends to be kept (Belk, 1989). Emotional value is associated with the feelings or
affective states evoked by objects and is linked to the users’ authentic self because the memories
and experiences tied to the objects form a story that helps individuals make sense of who they
are (Belk, 1988). To capture and conceptualize emotional value from a consumer perspective,
product attachment theory and the concept of emotional attachment have been developed and are
widely used in consumer behavior research (Shu and Peck, 2011). Given that consumer
upcycling is a way to retain old objects, we consider emotional attachment a potential internal

motivation for consumer upcycling.

3.3.1 Emotional attachment

Emotional attachment refers to the emotional bond connecting an individual with a specific
target (Jiménez and Voss, 2014). Research has consistently shown a positive relationship
between emotional attachment and consumer behaviors that extend product lifespan, such as
product care, repair, and delayed replacement (Shi et al., 2022a). Besides, incorporating product
designs that foster emotional connections between consumers and products has been recognized
as an effective strategy for enhancing product longevity (Chapman, 2012). Based on these
findings and considering that consumer upcycling is a method of extending product lifespan,
consumers’ emotional attachment to their objects is a motivation for this behavior. This behavior
can preserve and enhance emotional value in old objects through two mechanisms. First, by

creating a second life for old objects through consumer upcycling, individuals can revive

127



cherished memories and meanings associated with these objects, which is particularly valuable
when these bear positive significance (Tlre and Ger, 2016). Second, consumers’ interactions
with upcycled products generate new memories and experiences, which bridge the past, present,
and future of the consumers, thereby constructing a cohesive narrative about the self (Curasi et

al., 2004). Consequently, we hypothesize that

H7a. Emotional attachment is positively related to consumer upcycling intention.

Emotional attachment is also expected to positively influence purchase of upcycled
products. This means consumers with this motivation are likely to transition from creator to
buyer. Similar to upcycled products created by consumers, commercial upcycled products are
also made from old objects. Although these old objects may not hold personal memories for a
specific consumer, they may have witnessed people, events, culture in the past and thus become
representatives of past human societies (Keith and Silies, 2015). Due to historical narrative
embedded in such old objects, upcycled products that are made from these objects can evoke a
collective nostalgia — a group-level emotion (Wildschut et al., 2014). Research suggested that
consumers who like to preserve memories and history, denoted as having high nostalgia
proneness, tend to have a strong preference for nostalgia-evoking products (Holbrook and
Schindler, 2003; Sarial-Abi et al., 2017). Hence, consumers who have the motivation of
emotional attachment for consumer upcycling and exhibit relatively high nostalgia proneness are

more likely to purchase nostalgia-evoking upcycled products. Proposed formally,

H7b. Emotional attachment is positively related to purchase intention of upcycled products.
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4. Methodology

4.1 Questionnaire design

We employ survey methodology in this research to test the hypotheses outlined above. An
online survey was chosen because of its cost-effectiveness for gathering data from a widely
dispersed sample and its high level of anonymity (Alreck and Settle, 2004). Online surveys have
been extensively used in quantitative exploration of motivations or antecedents of consumer
behavior (Chylinski and Chu, 2010; Lervik-Olsen et al., 2024). In the questionnaire, definitions
of consumer upcycling and upcycling businesses with photo illustrations were presented (see the
Appendix A). The proposed constructs in the hypotheses were measured using pre-developed
scales adapted from previous research and items generated from previous qualitative research on
consumer upcycling motivations. Participants indicated their responses on a seven-point Likert
scale from 1 = “does not describe me at all” to 7 = “describes me extremely well” for
motivations and from 1 = “not at all” to 7 = “extremely” for behavioral intentions.

In this questionnaire, seven motivation-constructs and two behavioral intentions were
measured. The order of presentation of the seven motivations was randomized within the survey

to address order effects. The Appendix B provides the measurement scales.

4.2 Data collection and sample

To test the hypotheses outlined above, the questionnaire was administered using Qualtrics,
with participants recruited through Amazon Mechanical Turk (MTurk). To enhance data quality,
MTurk functions were optimized through CloudResearch. Specifically, we 1) targeted
participants located in the US who were over the age of 18; 2) solicited participants approved by

CloudResearch, who had passed attention and engagement measures; 2) blocked duplicate IP
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addresses to prevent multiple submissions from the same participant; 3) excluded the top 6% of
experienced workers who had completed 60% of human intelligence tasks (HITs). The initial
sample included 648 respondents. However, participants who failed attention checks in the
questionnaire or exhibited fast response behavior (i.e., submitting a page containing over three
questions in less than three seconds) or straight-lining behavior (i.e., choosing the identical
option for at least five consecutive questions) were excluded. Additionally, as the study objective
was to explore motivations for consumer upcycling, participants who indicated that they were
not interested in doing upcycling at all were not allowed to continue the questionnaire and were
thus removed from further analysis. Consequently, the final sample comprised 470 respondents
(64.9% female; Mean age= 39.3, SD = 12.28). A summary of the sample’s demographics is

presented in Table 1.

Table 1
Sample profile
Variable Dimension %
Gender Female 64.9
Male 33
Non-binary/third gender 1.7
Prefer not to say 04
Age <35 years 48.3
> 35 years 51.7
Years of education <11 years 15.1
> 11 years 84.9
Household income < $29,999 27.4
$30,000—$49,999 20
$50,000—$99,999 36
$100,000—$149,999 10.2
> $150,000 6.4
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4.3 Measures assessment

The measurement model included all multi-item latent variables: waste prevention,
frugality, perceived competence, perceived autonomy, social connectedness, social approval,
emotional attachment, consumer upcycling intention, and purchase intention of upcycled
products. The psychometric properties of the measures were evaluated in several steps. First,
before checking psychometric properties, we assessed the sampling adequacy. The Kaiser-
Meyer-Olkin (KMO) index was 0.92, well above the minimum threshold of 0.6 (Pallant, 2020),
indicating that the data could be reliably tested using factor analysis.

Second, confirmation factor analysis (CFA) was performed with a covariance-based
structural equation modeling technique in MPlus 8.0. The model fit the data well (}?[524] =
1143.502, root mean square error of approximation (RMSEA) = 0.050, standardized root mean
square residual (SRMR) = 0.033; comparative fit index (CFI) = 0.988, Tucker-Lewis index (TLI)
=0.986) (Bagozzi and Yi, 1988). Standardized factor loadings for constructs (Table 2) were
significant and exceeded 0.7 (Fornell and Larcker, 1981). Moreover, both Cronbach’s alpha and
composite reliability (CR) for each latent construct were greater than 0.7 (Bagozzi and Yi, 1988).
Hence, all latent constructs exhibited sufficient composite reliability and convergent validity.

Third, discriminant validity was assessed by examining the square root of the average
variance extracted (AVE) for each construct and the heterotrait-monotrait (HTMT) ratio (Fornell
and Larcker, 1981; Henseler et al., 2015). The square root of the AVE for each construct, shown
on the diagonal in Table 3, exceeded the inter-construct correlations, providing evidence for
sufficient discriminant validity. The HTMT index is the average of the heterotrait—heteromethod
correlations relative to the average monotrait—heteromethod correlations. The results indicate

that all HTMT values were below the threshold of 0.85 (Table 4), further confirming
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discriminant validity. In addition, the highest observed correlation value between independent
variables (i.e., perceived competence and perceived autonomy) was 0.74, well below the
benchmark of 0.8 (Reisinger and Turner, 1999). Thus, violation of multicollinearity was not

evident.

Table 2
Results for reliability and convergent validity in CFA.

Scales  Standardised Factor ~ T-value Cronbach’  Composite  Average Variance

loading in CFA in CFA s alpha Reliability Extracted (AVE)
(CR)

WP 0.92 0.95 0.83
WP1 0.94 106.31
WP2 0.96 129.22
WP3 0.95 129.67
WP4 0.79 41.24

FR 0.90 0.93 0.77
FR1 0.89 60.00

FR2 0.91 66.72

FR3 0.90 62.75

FR4 0.81 47.64

PC 0.90 0.93 0.71
PC1 0.79 39.17

PC2 0.84 49.07

PC3 0.88 70.65

PC4 0.89 63.77

PC5 0.82 40.40

PA 0.88 0.91 0.71
PAl 0.80 44.84

PA2 0.86 58.16

PA3 0.89 64.85

PA4 0.81 41.10

SC 0.95 0.96 0.83
SC1 0.84 68.72

SC2 0.85 64.72

SC3 0.94 127.86

SC4 0.98 231.91

SC5 0.93 114.34

SA 0.90 0.93 0.76
SA1l 0.85 52.47

SA2 0.89 69.89

SA3 0.91 76.20
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SA4 0.83 43.91
EA 0.96 0.97 0.91
EAl 0.93 137.37
EA2 0.97 191.69
EA3 0.95 149.54
CUl 0.91 0.94 0.84
cull 0.89 60.55
CuUI2 0.92 78.73
CUI3 0.94 78.12
PIUP 0.94 0.95 0.86
PIUP1 0.94 111.37
PIUP2 0.95 113.71
PIUP3 0.89 85.23

Note: Measurement Model fit: x2[524]= 1143.502; RMSEA=0.050; SRMR=0.033; CF1=0.988;

TLI=0.986.

WP: Waste prevention; FR: Frugality; PC: Perceived competence; PA: Perceived autonomy; SC:
Social connectedness; SA: Social approval; EA: Emotional attachment; CUI: Consumer
upcycling intention; PIUP: Purchase intention of upcycled products.

Table 3

Means, standard deviations, correlation matrices and the square root of AVE

Variables M SD 1 2 3 4 5 6 7 8 9
WP 570 1.22 0.91

FR 540 1.27 0.477 0.88

PC 532 117 0.49™ 053" 0.84

PA 425 1.50 0.40™ 0.44™ 0.74™ 0.84

SC 319 158 031" 0.18™ 052" 053" 0091

SA 298 145 0.26™ 0.14™ 0.44™ 045" 0.66™ 0.87

EA 459 1.75 0.21™ 0.21™ 0.50™ 055" 0.40™ 0.38™ 0.95

CUlI 5.64 1.22 0.48™ 053" 055 0.44™ 0.18™ 0.11° 0.23" 0.92
PIUP 487 141 0.44™ 030" 0.40™ 040" 040" 028" 0.30™ 040" 0.93
Note: * p <=0.05, ** p <= 0.01.

WP: Waste prevention; FR: Frugality; PC: Perceived competence; PA: Perceived autonomy; SC:
Social connectedness; SA: Social approval; EA: Emotional attachment; CUI: Consumer
upcycling intention; PIUP: Purchase intention of upcycled products.
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Table 4
HTMT results

Variables 1 2 3 4 5 6 7 8 9
WP

FR 0.43

PC 0.45 0.48

PA 0.37 0.43 0.75

SC 0.30 0.18 0.51 0.53

SA 0.25 0.16 0.43 0.47 0.65

EA 0.18 0.17 0.48 0.54 0.39 0.38

CuUlI 0.41 0.48 0.51 0.43 0.16 0.10 0.20

PIUP 0.40 0.31 0.40 0.40 0.39 0.27 0.30 0.37

Note: WP: Waste prevention; FR: Frugality; PC: Perceived competence; PA: Perceived
autonomy; SC: Social connectedness; SA: Social approval; EA: Emotional attachment; CUI:
Consumer upcycling intention; PIUP: Purchase intention of upcycled products.

4.4 Common method bias

Due to homology of the data and the possibility of respondent social desirability, the survey
could suffer from common method bias (CMB). To mitigate this, we employed both procedural
and statistical control methods. In terms of the procedural control, we measured the variables
using multiple items that were simple and clear. Besides, we randomized the order of the
independent variables in the questionnaire to minimize participant prediction effects. In terms of
the statistical control, we applied Harman’s single factor test (Harman, 1976). Our analysis,
including all indicators, generated nine principal components (with an eigenvalue greater than 1).
The first principal component explained 35.48% of the total variance, which was below the 50%
threshold, suggesting a low likelihood of common method bias. To warrant this conclusion, we

adopted another version of Harman's single-factor test using confirmatory factor analysis,
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positing that all items load onto one factor. The results indicated significantly poorer model fit:
¥* [560] = 15185.219, RMSEA = 0.236, SRMR = 0.208, CFI = 0.706, TLI = 0.687. This

suggests that common method bias is not a serious concern in this research.

5. Hypotheses testing results

We employed the covariance-based structural equation modeling (SEM) using Mplus 8.0 to
explore how the identified internal motivations relate to consumer upcycling intention and
purchase intention of upcycled products. Several demographic variables, including gender, age,
education, and income entered the model as covariates. Since past experience can predict future
behavioral intentions (Knussen et al., 2004), we included past upcycling frequency (on a scale of
0 (never) to 7 (several times a week)) as a control variable for consumer upcycling intention and
past upcycled product purchasing experience (0 = no, 1 = yes) as a control variable for purchase
intention of upcycled products. The full structural model demonstrated an excellent fit to the data
(x?[724] = 1498.806; RMSEA = 0.048, SRMR = 0.069; CFl = 0.985, TLI = 0.983). Table 5

presents the structural paths.

5.1 Internal motivations for consumer upcycling intention

First, we report the results of hypotheses regarding upcycling intention. Three motivations,
namely waste prevention (B = 0.165, p <0.001), frugality (f =0.133, p=0.001), and perceived
competence (p = 0.349, p < 0.001) are positively and significantly related to consumer upcycling
intention, supporting H1a, H2a, and H3a. However, the relationships of perceived autonomy ( =
0.000, p = 0.998), social connectedness ( = -0.048, p = 0.370), social approval (B =-0.073,p =
0.111), and emotional attachment ( = 0.016, p = 0.693) with consumer upcycling intention are

not significant. Therefore, H4a, H5a, H6a, and H7a are not supported.
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5.2 Internal motivations and purchase intention of upcycled products (role transition from

creator to buyer)

Second, we report the results of hypotheses regarding purchase intention of upcycled
products. Waste prevention (f = 0.243, p < 0.001), social connectedness (= 0.177, p = 0.001),
and emotional attachment (f = 0.099, p = 0.015) are positively and significantly related to
consumer upcycling intention (i.e., H1b, H5b, and H7b are supported). The remaining four
motivations, namely frugality (f = 0.045, p = 0.342), perceived competence (p =0.011,p =
0.867), perceived autonomy (= 0.102, p = 0.130), and social approval ( =-0.052, p = 0.299)
were not significantly related to purchase intention of upcycled products. Thus, H2b and H3b

were supported, but H4b and H6b were not supported.

5.3 Control variables and consumer upcycling intention and purchase intention of upcycled

products

Third, we report the relationship between control variables and consumer upcycling
intention, as well as purchase intention of upcycled products. Specifically, past upcycling
frequency is positively related to consumer upcycling intention (f = 0.283, p < 0.001), indicating
that consumers who have done more upcycling in the past are more likely to continue this
behavior in the future. None of the demographic variables (i.e., age, gender, income, and
education) show a significant relationship with this behavior.

Past purchasing behavior is found to be significantly related to purchase intention of
upcycled products (B = 0.724, p < 0.001), suggesting that consumers who have bought upcycled
products before are more likely to do so again in the future. In addition, age (B =0.016, p <

0.001) and gender (B = 0.369, p < 0.001) have positive relationships with purchase intention of
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upcycled products, indicating that older and female consumers have higher intention to purchase

upcycled products.

Table 5

Analysis results
Path Coefficient T-value Result
Waste prevention - Consumer upcycling 0.165 4.295** H1la supported
intention
Waste prevention = Purchase intention of 0.243 5.891** H1b supported
upcycled products
Frugality = Consumer upcycling intention 0.133 3.302** H2a supported
Frugality - Purchase intention of upcycled 0.045 0.951 H2b supported
products
Perceived competence - Consumer upcycling 0.349 6.076** H3a supported
intention
Perceived competence - Purchase intention 0.011 0.167 H3b supported
of upcycled products
Perceived autonomy -> Consumer upcycling 0.000 0.002 H4a rejected
intention
Perceived autonomy - Purchase intention of  0.102 1.515 H4b rejected
upcycled products
Social connectedness - Consumer upcycling  -0.048 -0.897 Hb5a rejected
intention
Social connectedness > Purchase intention of  0.177 3.223** H5b supported
upcycled products
Social approval - Consumer upcycling -0.073 -1.592 Hé6a rejected
intention
Social approval - Purchase intention of -0.052 -1.039 H6b rejected
upcycled products
Emotional attachment - Consumer upcycling 0.016 0.394 H7a rejected
intention
Emotional attachment - Purchase intention of 0.099 2.430* H7b supported
upcycled products
Age - Consumer upcycling intention 0.004 1.024
Age > Purchase intention of upcycled 0.016 4.257**
products
Gender - Consumer upcycling intention 0.103 1.093
Gender - Purchase intention of upcycled 0.369 3.868**
products
Income - Consumer upcycling intention -0.012 -0.938
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Income - Purchase intention of upcycled 0.004 0.285
products

Education > Consumer upcycling intention -0.009 -0.940
Education - Purchase intention of upcycled 0.001 0.078
products

Past upcycling frequency > Consumer 0.283 12.181**
upcycling intention

Past upcycled purchasing experience - 0.724 7.658**
Purchase intention of upcycled products

x2 (724)1498.806

CFlI 0.985

TLI 0.983

RMSEA 0.048

SRMR 0.069

Note: * p <=0.05, ** p <=0.01.

6. Discussion

This research reveals a significant connection between the consumer’s two roles in
upcycling, namely creator and buyer. Overall, these two consumer roles are not independent but
interrelated. Consumers’ prior experience and knowledge about upcycling, derived from their
personal experiences as creators, shape their attitudes toward upcycled products as buyers.

Consumer upcycling and purchase of upcycled products, corresponding to these two roles,
are influenced by seven internal motivations in different manners, as indicated by the findings.
Firstly, of the two internal motivations that relate to sustainable nature of upcycling, waste
prevention motivation can act as a driver for both consumer upcycling intention and purchase
intention of upcycled products, whereas frugality motivation only increases consumer upcycling
intention. The significant impacts of waste prevention motivation and frugality motivation on
consumer upcycling intention, corroborate the qualitative findings in consumer upcycling

literature (Wilson, 2016; Coppola et al., 2021). Additionally, these results are consistent with
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findings in the broader literature of sustainable post-consumption behaviors, specifically
avoiding food waste, delaying product replacement, and repairing products (Shi et al., 2022a).

Regarding the role of these two internal motivations in consumers’ role transition from
creator to buyer, only waste prevention motivation positively influences purchase intention of
upcycled products, thereby prompting the role transition. This means that consumers can
recognize similar waste prevention benefits from purchase of upcycled products as they do from
consumer upcycling. This result is in line with Yu and Lee (2019), who empirically confirmed
that perceived green value has a positive significant effect on upcycled product attitude and thus
purchase intention. It also aligns with broader pro-environmental behavior research findings in
that engagement in one pro-environmental behavior has the potential to catalyze another,
particularly when the two behaviors are conceptually linked (Maki et al., 2019). In contrast,
frugality motivation does not relate to purchase intention of upcycled products, thus not
involving consumers’ role transition from creator to buyer. This result is consistent with prior
research that demonstrated a negative relationship between consumers’ frugality and green
purchase intention because the green feature usually indicates premium prices (Wang et al.,
2021). Future research should undertake a comprehensive examination of the factors that
influence consumers’ expectations about pricing of upcycled products.

Second, regarding the four internal motivations associated with the value creation process in
upcycling, we found that consumer upcycling intention is only driven by consumers’ perceived
competence motivation. This finding furthers previous qualitative studies that proposed
consumers do upcycling to learn something new or cultivate their creativity (Coppola et al.,
2021; Wilson, 2016; Bridgens et al., 2018). It is also consistent with broader literature that

identified the need for competence as a key factor motivating consumers’ value creation
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activities such as co-production in a business context or self-production at home (e.g., DIY,
repair) (Etgar, 2008; Watson and Shove, 2008).

However, the other three internal motivations (i.e., perceived autonomy, social
connectedness and social approval) do not significantly motivate consumer upcycling intention.
These findings differ from prior studies which show that consumers engage in product creation
or co-production activities for autonomy or uniqueness (Cherrier, 2007), and that the anti-
consumption ethos and creativity in these activities can lead to social interactions (Chatzidakis et
al., 2021; Weijo et al., 2018). The current study’s finding of insignificance of perceived
autonomy motivation could partially be explained by the fact that most consumers lack adequate
time and crafting skills to manage their possessions autonomously through upcycling. In
addition, the absence of significant effects of social connectedness motivation and social
approval motivation on consumer upcycling intention might be partially attributed to the
participant pool being exclusively composed of US consumers. Notably, within the US,
consumerism remains a dominant paradigm (Wolff, 2020), and consumer upcycling as a form of
resistance to consumerism (Coppola et al., 2021; Schmitt et al., 2022) has not emerged as a
salient social practice. Hence, future research is needed to be conducted in other countries and
cultures to further explore the generalizability of our finding.

Despite its insignificant effect on consumer upcycling intention, we find that social
connectedness motivation can positively influence purchase intention of upcycled products,
implying that consumers with this motivation are likely to transition from creator to buyer. This
finding suggests that, in a society where consumerism is dominant and consumer upcycling is
not necessarily socially desirable, purchase of commercialized upcycled products can facilitate

people to build connections and be engaged in social community/activity due to the involvement

140



in value co-creation process and the unique value in upcycled products. This result aligns with
prior research emphasizing social functions inherent in co-production activities and brand
communities (Haverila et al., 2021). Future research is needed to provide deeper understanding
on how the role transition effect under social connectedness motivation occurs without the direct
effect on consumer upcycling.

As expected, perceived competence motivation does not influence purchase intention of
upcycled products, thus not promoting the role transition from creator to buyer. This result is
consistent with previous research which emphasizes the association between consumers’
perceived competence and value creation /co-creation process but rarely links this motivation to
purchasing behavior (Roberts et al., 2014). Contrary to our expectations, perceived autonomy
motivation and social approval motivation do not affect purchase intention of upcycled products,
and hence not drive the role transition from creator to buyer, which can be partially attributed to
limited prevalence of upcycling businesses. Although upcycling businesses exhibit a growth
trajectory, consumers have not been widely exposed to upcycled products, as compared to other
pro-environmental products like recycled products (Adigiizel and Donato, 2021). This scarcity
constrains consumers’ choices, hence decreasing perceived autonomy. Additionally, given the
limited social awareness of this emerging green product category, consumers might face
challenge in obtaining social approval through using upcycling products despite their pro-
environmental and innovative features. The non-significant social approval motivation is in line
with Yu and Lee’s research (2019) which did not find a relationship between social value and
purchase of upcycled products.

Emotional attachment motivation relating to use of old objects, an indispensable element of

upcycling, was found insignificant in motivating consumer upcycling; a finding which differs

141



from prior qualitative research (Coppola et al., 2021; Shi et al., 2022b). This finding may be
explained by consumers’ concern about whether their old objects can be successfully upcycled.
An unsuccessful attempt to upcycle a beloved old object may worsen its condition. Therefore,
consumers may be inclined to hibernate an object of attachment (Haws et al., 2012) instead of
upcycling it. If consumers are emotionally attached to an old object, they prefer to preserve its
integrity as it is (Graul et al., 2022).

However, emotional attachment motivation can have a positive effect on purchase intention
of upcycled products, which indicates that consumes with this motivation are likely to transition
from creator to buyer. While Yu and Lee (2019) suggested that emotional value can promote
purchase intention towards upcycled products, their conceptualization of emotional value
centered around consumers’ general positive emotions. In contrast, our findings revealed one
specific positive emotion — collective nostalgia; since the emotional attachment motivation of
consumer upcycling mirrors consumers’ nostalgia proneness (Holbrook and Schindler, 2003) and
upcycled products are linked to collective history due to their use of old objects. Although this
proneness does not lead consumers to preserve their own nostalgia-evoking old objects through
upcycling, potentially attributed to certain barriers (e.g., skills), it does motivate consumers to
buy similarly nostalgia-evoking upcycled products, which is consistent with prior studies
revealing a positive relationship between consumers’ nostalgia proneness and vintage/second-
hand consumption (Sarial-Abi et al., 2017). Future research could substantiate the impact of
collective nostalgia in purchase of upcycled products and offer a more nuanced view about what
kind of old objects in upcycled products can more effectively evoke a sense of collective

nostalgia.
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At a broader level, our findings suggest another perspective to study consumer upcycling
(creator) and purchase of upcycled products (buyer), as the internal goals achieved through
consumers’ actions involve different entities. Considering its three fundamental elements (i.e.,
sustainable feature, value creation process, and use of old objects), three main entities — self,
others, and objects — could be reflected in upcycling. These three entities align with William
James’ self-concept theory (1890) which posits that self has constituent aspects of a spiritual
(self), social (others) and material (object) nature, and Russell Belk’s “extended self” theory
(1988) which argues that relationships in consumption revolve around the self, others, and
objects. Relating our findings to these three entities, we can infer that consumer upcycling
predominantly engages the self, because the motivations of waste prevention, frugality, and
perceived competence are all linked to fundamental self-evaluation of one’s self-worth and
capabilities (Chang et al., 2012). In contrast, purchase of upcycled products involves all three
entities, because waste prevention motivation pertains to the self, social connectedness
motivation aligns with others, and emotional attachment motivation corresponds to objects.

Future research could delve deeper into this perspective.

7. Theoretical implications

This research contributes to extant literature in several ways. First, it provides preliminary
findings demonstrating that consumers’ two roles (i.e., creator and buyer) in upcycling can be
linked and, for the first time, sheds light on how to bridge these different consumer roles. Prior
upcycling studies often overlooked the relationship between consumer upcycling and purchase of
upcycled products. This oversight may be attributed to the prevailing linear consumption
paradigm (i.e., product purchase-use-throw away) where purchase of products initiates

consumption and is not influenced by subsequent stages of use and disposal. Departing from this
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paradigm, this research reveals that consumers’ anticipated benefits from upcycling as creators
during the product use stage influence their interest in upcycled products as buyers.
Additionally, identifying the relationship between consumers’ different roles (i.e., the role
transition effect) in upcycling provides valuable insights for other CE-oriented practices.
Consumers can contribute to the CE by adopting behaviors that extend product lifetime,
participating in waste management programs, purchasing CE-oriented products or service,
promoting CE-oriented practices, and establishing small CE businesses. In these practices,
consumers play different roles (e.g., initiator, participant, buyer, user, advocator, and seller).
While recent research has begun to recognize the diverse roles consumers can take to participate
in the CE (Shevchenko et al., 2023), it mostly presents a typology of these roles without delving
into their interrelations. Our findings encourage researchers to go beyond mere categorization of
consumer roles in the CE and to explore the connections between these roles. Such an
investigation facilitates the development of strategies to promote consumers’ multi-role
participation in the CE, thereby contributing more widely and profoundly to its advancement.
Second, this research extends the literature on consumer upcycling by quantitatively
exploring internal motivations for this behavior. Most studies in this domain rely on qualitative
methods to examine various drivers of consumer upcycling, yet they fail to adequately
investigate internal motivations (Wilson, 2016; Sung et al., 2019; Coppola et al., 2021).
Addressing this void, this research identified potential internal motivations based on extensive
literature and then quantified their relationship with consumer upcycling intention, thereby
demonstrating the unique effectiveness of each motivation in explaining this behavior. The
findings show that three internal motivations of perceived competence, waste prevention, and

frugality are significantly related to consumer upcycling intention. Importantly, they indicate that
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unlike other morally motivated behaviors, consumer upcycling may not suffer from the attitude-
behavior gap (Kollmuss and Agyeman, 2002), as perceived competence — a fundamental human
psychological need — shows a stronger relationship with this behavior than the other two personal
norms.

Third, this research contributes insights into upcycled product consumption. While several
studies have distinguished upcycled products from other green options by emphasizing their
perceived specialness and creativity (Kamleitner et al., 2019; Caprioli et al., 2023), questions
remain about who the target consumers of these products are. Our research reveals that three
motivations for consumer upcycling, i.e., waste prevention, social connectedness, and emotional
attachment, are positively related to purchase intention of upcycled products. In other words,
consumers who have these three motivations for consumer upcycling are more likely to purchase
upcycled products, thus representing a target consumer base for these products. It is worth noting
that the latter two motivations do not directly relate to consumer upcycling intention, suggesting
that consumers who desire social connectedness or seek products that evoke emotional
attachment are more likely to purchase upcycled products rather than engaging in upcycling
themselves. Future research could further explore the distinctions between consumers’ creator

role and buyer role in upcycling.

8. Practical implications

The findings of this research have implications for managers of upcycling businesses and
policymakers. First, this research establishes and empirically validates the relationships between
three internal motivations — waste prevention, frugality, and perceived competence — and
consumer upcycling intention. Since perceived competence has the strongest relationship with

this intention, communication messages promoting consumer upcycling could emphasize the
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sense of competence derived from this behavior. For instance, advertising campaigns could
strategically link consumer upcycling with creativity expression or the development of crafting
skills. To facilitate the learning of upcycling knowledge and skills and thus enhance perceived
competence from consumer upcycling, policymakers can establish video-sharing and social
media platforms to share easy-to-make upcycling projects and provide step-by-step instructions.
In addition, educating consumers about the superior benefits of waste prevention over other
waste management practices like recycling can be achieved by explaining the waste hierarchy to
consumers and providing real data to illustrate how upcycling significantly contributes to waste
reduction and resource conservation. Moreover, the finding about frugality suggests that
consumer upcycling represents a way to achieve environmental benefits without compromising
consumers’ economic interests. Hence, frugal consumers represent a promising target segment
for upcycling initiatives.

Second, the results regarding purchase of upcycled products have important implications for
upcycling businesses. We found that consumers who have motivations of waste prevention,
social connectedness, and emotional attachment for consumer upcycling are more willing to
purchase upcycled products. These motivations can serve as a basis for psychographic
segmentation. In promoting upcycled products, managers could target consumers with these
motivations. For instance, they could partner with companies or organizations running waste
management programs to introduce upcycled products to their members who may prioritize
waste prevention. They could also promote their products in upcycling communities where
consumers are more likely to have the motivation of social connectedness. Furthermore, vintage
product buyers could be a potential target segment, as they may have greater proneness to form

emotional attachments to old items.
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From another perspective, these three motivations can be interpreted as benefits consumers
expect from upcycled products. Hence, upcycling businesses could provide these benefits or
make them salient to consumers. For instance, they could showcase scientific data highlighting
the resource conservation and waste reduction achieved through the upcycling production
method to demonstrate how purchase of upcycled products aligns with consumers’ desire to
reduce waste. Considering the positive relationship between social connectedness and purchase
intention of upcycled products, these businesses could build their own upcycling communities or
organize upcycling workshops. Moreover, upcycling businesses can exploit emotional
attachment through storytelling techniques. By crafting emotive narratives around the history of
old upcycling materials, they can facilitate emotional connections between consumers and

upcycled products.

9. Limitations and future research

This research has several limitations. First, the data for the survey were collected from
consumers in the US, so the generalizability of the results beyond this population can be
questioned. Consumers with different cultural backgrounds, such as historical/political rooted
frugality cultures (e.g., Confucian values of frugality), cultural materialism, or pro-
environmental social norms, may have different motivations for consumer upcycling and
purchase of upcycled products. Cross-cultural research is recommended in the future to explore
the influence of cultural context.

Second, although this research is, to the best of our knowledge, the first quantitative study
to connect consumer upcycling behavior to purchase behavior of upcycled products through
examining the connection between internal motivations for consumer upcycling and purchase

intention of upcycled products, we did not identify the mechanism underlying this connection.
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We suspect that consumer upcycling motivations may affect how consumers perceive the value
of upcycled products and their attitudes toward them. Future research could further clarify the
connection between consumer upcycling and purchase of upcycled products by examining the
mediating roles of perceived product value.

Third, our research does not support causal inferences. Although motivation is likely to
drive behavior, the behavior in turn may reinforce motivation. These causal or reinforcement
effects need to be further investigated using experimental methods. For example, researchers
could use certain stimuli to prompt specific motivations and examine their causal effects.

Fourth, due to the limitations of the survey method, our research only measured consumers’
self-reported behavioral intentions rather than actual behavior. Future research should employ
other methods to investigate how actual consumer upcycling and actual purchase of upcycled

products are affected by different motivations.

10. Conclusion

While upcycling is an emerging trend that enables both consumers and businesses to
contribute to the circular economy, empirical research on this topic remains limited. In this
research, we explore and identify several internal upcycling motivations for consumer upcycling,
namely waste prevention, frugality, perceived competence, perceived autonomy, social
connectedness, social approval, and emotional attachment, based on existing theories and
concepts related to the unique and core features of consumer upcycling as well as previous
relevant qualitative findings. By empirically testing their relationships with consumer upcycling
intention and purchase intention of upcycled products, we found that perceived competence is
the strongest motivation for consumer upcycling intention, followed by waste prevention and

frugality. In addition, consumers who have motivations of waste prevention, social
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connectedness, and emotional attachment for consumer upcycling are more likely to purchase
upcycled products, implying the role transition from creator to buyer. These results significantly
contribute to the upcycling literature by deepening our understanding of consumer upcycling and
purchase of upcycled products and bridging the consumer roles of creator and buyer in
upcycling. Indeed, consumers can assume various other roles in upcycling and the broader
circular economy. Future research should investigate the interconnections and synergies among
different consumer roles and identify effective strategies to encourage consumers to assume
multiple roles in the circular economy, thereby facilitating the social transition toward the

circular economy.

149



Appendix A

Examples of consumer upcycling

Unwanted bottles Upcycled

candleholder

Unwanted clothes

Upcycled pillow
case

y

>> Upcycling >>

Unwanted boxes Upcycled Upcycled Upcycled
storage box pet house shoe rack

Examples of upcycled businesses

&
Freitag

Company >> Upcycling >> l

Upcycled bags

] [E

>> Upcycling >> i\w =
=~ i

What we make

Company
Used furniture materials Upcycled furniture
2 -
One individual = —ijl
upcycler 5 =i >> Upcycling >>
(sell upcycled products - | |-
on Etsy.com) ') |
Used plastic bottles Upcycled decorations
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Appendix B

Item statements

Constructs | Item statements

| Sources

Waste prevention

WP1 I can help fight against waste by doing upcycling. Developed in keeping

WP2 Doing upcycling is a good way for me to prevent waste. with the definition of

WP3 I can help reduce waste by doing upcycling. waste prevention (Cox et

WP4 Minimizing waste is one of my goals in doing upcycling. al., 2_01(_)) an_d r_elevant
qualitative findings on
consumer upcycling
(Coppola et al., 2021)

Frugality

FR1 Doing upcycling is consistent with my value of spending money Adapted from Lastovicka

carefully. etal., 1999

FR2 Doing upcycling can help me get the most from my money.

FR3 Doing upcycling can help me use money wisely.

FR4 Doing upcycling fits with my principle of frugality.

Perceived competence

Adapted from Beard and

Ragheb, 1983.

PC1 Doing upcycling can make me feel capable and effective.

PC2 I can learn new things when doing upcycling.

PC3 I can experience satisfaction from taking on interesting challenges
when doing upcycling.

PC4 I can get the feeling of accomplishment from doing upcycling.

PC5 Doing upcycling is a good way to develop my creativity.

Perceived autonomy

Adapted from La

Guardia et al., 2000

PA1 Doing upcycling can make me feel free to be who | am.

PA2 I can have a say in what happens and express my opinion by doing
upcycling.

PA3 Doing upcycling can make me feel in control of what | am doing.

PA4 Doing upcycling can make me feel that | could influence the life of

objects.

Social connectedness

Adapted from Beard and
Ragheb, 1983 and

Carlson et al., 2008.

SC1 I can meet new and different people by engaging in upcycling (e.g.,
share my upcycling experiences online).

SC2 Doing upcycling is a good topic for interacting and socializing with
new and different people.

SC3 I can feel belongingness to an upcycling community (online or offline)
by engaging in upcycling.

SC4 I can obtain a sense of community with others who also do upcycling.

SC5 I can get connected to a community of people who are interested in

upcycling.

Social approval

SAl I can gain others’ respect by doing upcycling. Developed based on

SA2 Doing upcycling can bring me recognition. Sweeney and Soutar’s

SA3 | can gain approval from others by doing upcycling. work (2001)

SA4 I can impress others with my upcycling projects.

Emotional attachment

EAl By upcycling | can keep old objects that | am emotionally attached to. | Adapted from Sivadas

EA2 By upcycling I can preserve old objects that remind me of my and Venkatesh, 1995.
memories and experiences.

EA3 By upcycling | can retain old objects that | am sentimental about.
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Consumer u

cycling intention

CUIl Are you willing to do upcycling in the future?

CUI2 How likely are you to upcycle your unwanted but upcyclable objects in
the future?

CUI3 Will you consider upcycling your unwanted objects in the future?

Adapted from Aaker et
al., 2010

Purchase intention of upcycled products

PIUP1 How likely are you to buy upcycled products?
PIUP2 How interested are you in buying upcycled products?
PIUP3 How willing are you to buy upcycled products?

Adapted from Aaker et
al., 2010
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The Bridge Between Essay 3 and Essay 4

In Essay 3, | conducted a quantitative study to examine consumer upcycling, a specific
circular-economy-oriented behavior. Specifically, | proposed seven internal motivations (i.e.,
waste prevention, frugality, perceived competence, perceived autonomy, social connectedness,
social approval, and emotional attachment) for consumer upcycling and used the survey method
to explore how these motivations relate to consumer upcycling. Results showed that perceived
competence is the strongest motivation for consumer upcycling, followed by waste prevention
and frugality. Additionally, | investigated how the seven internal motivations relate to
consumers’ willingness to buy upcycled products that were made from reclaimed materials and
thus contributing to the circular economy. Results showed that consumers who are motivated by
waste prevention, social connectedness, and emotional attachment to do upcycling are more
inclined to buy upcycled products. These results enhance the understanding of consumer
upcycling with quantitative evidence.

Essay 4 links to Essay 3 in the sense that both essays explore factors influencing consumer
evaluation of upcycled products, but from different perspectives. In Essay 3, | examined how the
purchase of upcycled products is associated with internal motivations for consumer upcycling.
These internal motivations represent consumer characteristics. While in Essay 4, | investigate
how consumer evaluation of upcycled products is impacted by the visual discernibility of their
past identity (i.e., product category of source objects) in appearance (called “visual past identity
discernibility” in Essay 3). This factor relates to the visual design of upcycled products and

hence serves as a product attribute.
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CHAPTER 5 - ESSAY 4

THE EFFECT OF VISUAL PAST IDENTITY DISCERNIBILITY ON EVALUATION OF
UPCYCLED PRODUCTS

Abstract
An upcycled product can have visual elements evoking consumers’ associations with two
entirely different product categories reflecting its original (source) and new (transformed)
identity. This visual product design deviates from the conventional norm where visual elements
of a single product are typically designed to convey only one product category. Does this
atypical design increase the appeal of products? Six experiments in this essay demonstrate that
the design of displaying two (vs. one) product categories in the appearance of a single product
can lead to less positive product evaluation. This is because such design increases consumers’
perceived intrusiveness and thus decreases their perceived product usefulness. Results also show
generalizability of these effects to new products. This research enriches the understanding of
both upcycled product consumption and product design. Managerial implications and

suggestions for future research are provided.
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1. Introduction

One of the most efficient strategies to deal with the issues of resource scarcity and waste
generation is circular economy (CE), which refers to a system in which the value of materials is
preserved as long as possible (Korhonen et al., 2018). Upcycling, as an approach to transform or
repurpose discarded objects into products of equal or higher value than their original form, has
been recognized as an important CE practice (Bridgens et al., 2018). Unlike recycling, upcycling
does not involve the degradation of old objects into raw materials; instead, it concerns the reuse
of old objects through craftmanship for different purposes. For instance, a discarded cabinet can
be upcycled into a sofa; used jeans can be upcycled into backpacks. With the commercialization
of this practice by individuals or enterprises, upcycled products emerge as a new type of
sustainable product in the market. The number of companies producing upcycled products has
been increasing over the past decade. For instance, according to the fashionunited.com website?,
in the Netherlands, the number of upcycling companies has grown from seven in 2013 to about
one hundred and forty in 2023. Globally, a growing number of small upcycling businesses are
being established on e-commerce platforms such as Etsy.com. A search for upcycled products on
Etsy yields over 600,000 results in the United States alone. In addition, some well-established
enterprises, such as Patagonia and Adidas, are incorporating upcycled products into their
collections. The growth of these upcycling businesses is important because these businesses can
catalyze the shift towards a circular pattern on both the supply and demand sides. On the supply

side, upcycling businesses play a significant role in slowing or closing material cycles in

2 https://fashionunited.uk/news/background/making-something-new-from-something-existing-is-in-this-is-

upcycling/2024010873425
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production (e.g., upcycle leftover or deadstock products into new products) (Ellen MacArthur
Foundation 2013; Long and Gui, 2023). While on the demand side, upcycling businesses can
educate, remind, and motivate consumers to adopt a circular consumption pattern through
marketing of upcycled products and promotion of the upcycling concept (Bridgens et al., 2018;
Singh et al., 2019). Considering the significance of upcycling businesses and upcycled products
for the CE and the environment, the current research aims to examine factors influencing
consumers’ evaluation of upcycled products.

As stated above, upcycling involves the transformation from an object into something
different without degradation. Hence, creating an upcycled product is basically redesigning an
object functionally and visually, to transform it from an old past identity (i.e., product category
of source object) to a new present identity (i.e., product category of resulting upcycled product).
In practice, the redesign encompasses two parts: processing (including removal, retention, and
modification) of old functional and visual elements from source objects, and creation of new
functional and visual features for upcycled products (Bridgens et al., 2018). Despite the critical
role of product design in the production of upcycled products, there is a lack of understanding
about how product design impacts evaluation of these products. The current research contributes
to this understanding by examining an important, but largely unexplored, visual aspect of
upcycled product design (Caprioli et al., 2023).

Specifically, we examine the visual design regarding past identity of upcycled products by
focusing on a key attribute: the degree to which past identity of upcycled products can be
visually discerned from product appearance, termed as “visual past identity discernibility”. In
some upcycled products, visual past identity discernibility is relatively high, which means these

products are designed to display both past and present identities in appearance. For instance, in
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an upcycled side table made from a discarded suitcase (see figure 1), both the past identity
(suitcase) and present identity (side table) are clearly displayed in appearance. While in other
upcycled products, visual past identity discernibility is low, which means these products are
designed to only display present identity in appearance, just like conventional counterparts.
Managers could maneuver along a continuum of the visual past identity discernibility (i.e., from
high to low) while producing upcycled products. Does the degree of visual past identity
discernibility impact consumer evaluation of upcycled products? If so, how does this attribute
influence consumer evaluation of these products? What mechanism works underlying the
differential impact of visual past identity discernibility on consumer evaluation? These questions
are yet to be explored. The current research is aimed to address them.

Figure 1 An upcycled side table made from a discarded suitcase.

Across five experiments with diverse products, we demonstrate that high visual past identity
discernibility can decrease consumer evaluation of upcycled products because it induces
perceived intrusiveness, which in turn decreases consumers’ perceived usefulness of these
products, thereby negatively impacting product attitude, purchase intention, and willingness to
pay. Notably, these effects are also observed in new products, suggesting that higher perceived

intrusiveness, lower perceived usefulness, and more negative product evaluation are consumers’
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general reactions to a product displaying two product categories in appearance, not limited to the
upcycled product category.

This research makes important contributions to the growing literature on CE-oriented
consumption and upcycled products. First, we enrich the research about CE-oriented
consumption by examining consumer evaluation of upcycled products. Upcycled products are
made from reclaimed materials. Hence, consumers’ wider adoption of these products can benefit
resource circulation and contribute to the CE. Second, we identify a new factor, namely visual
past identity discernibility, influencing consumer evaluation of upcycled products. Past identity
has been investigated in previous research (Kamleitner et al., 2019; Adiglizel and Donato, 2021;
Kim et al., 2022; Caprioli et al., 2023), which acts as detailed information about source objects
of upcycled products but not relates to visual product design. In contrast, we relate past identity
to visual product design by exploring the visual form in which past identity can be discerned
from product appearance. Results show that high visual discernibility of past identity can
negatively impact consumer evaluation of upcycled products. Third, we examine the usefulness
aspect of upcycled products, which is under-explored but largely determines consumers’
acceptance of these products. Results show that perceived usefulness of upcycled products can
be negatively influenced when consumers can visually discern past identity from product
appearance.

This research also contributes to the literature on product design. First, we provide a novel
perspective about the relationship between two critical dimensions of product design — product
aesthetics and product function — by demonstrating the negative effect of visual past identity
discernibility (an aesthetic attribute) on perceived product usefulness (a functional attribute).

Second, we identify a new form of atypical product design, i.e., the design of high visual past
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identity discernibility, and reveal a new mechanism underlying the effect of atypical product
design on product evaluation, i.e., perceived intrusiveness. Third, this research contributes to the
understanding of how consumers’ knowledge about product categories plays a role in their
perceptions about visual product design. We show that this knowledge can prevent consumers
from favoring the visual design which associates a single product with different product
categories.

Additionally, the current research provides an insightful understanding and guidance for
managers to design and promote upcycled products as well as new products. For upcycled
product designers, when they upcycle old objects into products belonging to different product
categories, it is better to conceal past identity in product appearance through craft techniques.
Similarly, for new product designers, it may not be wise to use visual elements of different
product categories in a single product. If the design of high visual past/dual identity discernibility
is inevitable or deemed necessary, managers can emphasize product usefulness through

marketing strategies to mitigate the decreased perceived product usefulness due to such design.
2. Theoretical background
2.1 Upcycled products and visual past identity discernibility

Upcycled products are produced through transforming old or discarded materials into
something useful and often beautiful (Yu and Lee, 2019). Although they share the objective of
reusing old resources and curtailing waste generation with recycled and second-hand products
(Wilson, 2016), upcycled products have distinctive environmental advantages. Compared to
recycled products, upcycled products are more resource efficient because their production avoids
material degradation, thus requiring less input of additional resources such as water and energy

(Bridgens et al., 2018). Compared to second-hand products, upcycled products have higher
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flexibility in resource reuse. They can be created through repurposing or transforming old,
broken, or discarded items (Singh et al., 2019), whereas second-hand products are usually
limited to those in good condition or of relatively high quality (Sihvonen and Turunen, 2016).

In addition to these distinctive environmental advantages, some upcycled products can have
distinctive appearance. Of note, such appearance is usually not the result of designers’ artistic
expression, as is often the case with new products. Instead, it relates to how designers process
visual elements related to past identity of upcycled products. If visual elements that can evoke
the association with past identity are retained, the resulting upcycled products would display both
past and present identities in appearance, thereby making product appearance distinctive. We
characterize this design in which past identity of an upcycled product can be easily discerned
from its appearance as high visual past identity discernibility. In contrast, if visual elements that
can evoke the association with past identity are removed or modified, upcycled products would
only display present identity in appearance. This design is characterized by low visual past
identity discernibility. Since visual product design determines consumers’ initial impression of
products (Jia et al., 2014), different degrees of visual past identity discernibility may
significantly influence consumer evaluation of upcycled products. However, it is still an open
question whether upcycled products with higher visual past identity discernibility or those with
lower visual past identity discernibility are more attractive to consumers.

Several research on upcycled products seems to imply consumers’ preference for upcycled
products with high visual past identity discernibility because past identity of upcycled products is
considered an attractive attribute from the consumer perspective. For instance, Kamleitner et al.
(2019) found that, a salient past identity in upcycled products can prompt consumers’ narrative

thinking, thus increasing perceived specialness of these products and consequently enhancing
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product evaluation. This positive effect is more prominent if upcycled products are produced by
luxury brands (Hemonnet-Goujot et al., 2022). Additionally, Caprioli et al. (2023) showed that a
past identity of an upcycled product, which is different from (vs. same as) its present identity,
can bring the experience of an aha!l moment, thereby enhancing perceived product creativity. All
these studies suggested that consumers hold positive perceptions about past identity of upcycled
products. However, in these studies, past identity serves as conceptual-level information, because
in their experiments, it was communicated to participants mainly through text messages. There is
no visual cue about past identity in product appearance. Hence, the scenario where past identity
manifests as a visual attribute in product appearance (i.e., high visual past identity discernibility)
has never been considered in prior research. Moreover, the positive perceptions about conceptual
past identity identified in prior research may not necessarily translate to positive perceptions
about visual past identity. There are two reasons. First, consumers may engage in distinct
cognitive process when evaluating visual past identity in upcycled products compared to
evaluating their conceptual past identity, given that humans process conceptual and perceptual
information differently (Lindsay and Norman, 2013). Second, consumers may form perceptions
about visual past identity before conceptual past identity, because humans tend to process
perceptual information before conceptual information (Pashko, 2016). Therefore, the
investigation of visual past identity in upcycled products can provide a new and important
understanding of upcycled product consumption.

Another pertinent research area is product design research which has investigated several
forms of atypical visual design, such as atypical shape, atypical color, atypical typeface, and
futuristic/retro design style (Berkowitz, 1987; Garber et al., 2000; Mugge and Schoormans,

2012; Goode et al., 2013; Dam et al., 2024). But the atypical form of high visual past identity
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discernibility, the focus of the current research, has not been investigated. Moreover, regarding
the effect of atypical visual product design on product preference, a definitive conclusion is
lacking. Some argued that consumers prefer typical products (Veryzer Jr et al., 1998), while
others argued that consumers prefer moderately atypical products than typical or extremely
atypical products (Celhay and Trinquecoste, 2015). But the threshold between moderately and
extremely atypicality is ambiguous, which means we cannot decide whether the design of high
visual past identity discernibility is moderately or extremely atypical. Consequently, consumers’
preference for this design cannot be inferred based on its atypicality. Collectively, understanding
the consumer response to high visual past identity discernibility needs further exploration. And
this understanding can enrich our knowledge of product design.

Before elaborating on the effect of visual past identity discernibility on product evaluation,
we would like to discuss the operationalization of this construct. In the current research, visual
past identity discernibility was operationalized via the retainment (high) or removal (low) of
typical and salient visual elements that can easily evoke consumers’ associations with past
identity of upcycled products. Typicality of visual elements ensures recognizability of past
identity (category of source objects). Consumers recognize product category based on product
category schema in mind. This schema refers to consumers’ prior knowledge about product
attributes, especially typical visual attributes, associated with each product category (Lautman,
1991). With this schema, consumers can infer a product category based solely on partial typical
visual attributes, even in the absence of the entire product. While salience of visual elements
ensures noticeability of past identity, which means the elements can be detected without the
observer intending to do so. If typical visual elements were difficult to be noticed, for instance

being located at the bottom of products, they may not capture the observer’s attention to prompt
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a response. In the example of an upcycled side table in Figure 1, the reason that the handle and
two locks in the front side can easily evoke consumers’ association with past identity, a suitcase,
is high typicality of these elements for the suitcase category and their salient locations in the side
table. As a result, the visual past identity discernibility of the upcycled side table is high. If these
elements are removed, visual past identity discernibility would be low. Although the size or
quantity of visual elements may also lead to different levels of visual past identity discernibility,
the granular level investigation is beyond the scope of our research.

In addition to the retainment of typical and salient visual elements, high visual past identity
discernibility in upcycled products needs two other conditions: 1) consumers’ relatively high
familiarity with past and present identity, and 2) disparity between past and present identity.
Regarding the first condition, if past and/or present identity is not familiar to consumers, past
identity may not be easily discerned with consumers’ product category schema. Regarding the
second condition, if past and present identity cannot be easily differentiated (e.g., upcycling a
useless jam jar into a cookie jar), past identity may not be easily discerned either. We didn’t
manipulate these two conditions to operationalize visual past identity discernibility so as not to
induce confounding effects of product categories. Instead, we consistently selected upcycled

products with familiar and easily distinguishable past and present identity.

2.2 Visually discernible past identity as a source of perceived intrusiveness

How does visual past identity discernibility influence consumers’ perception about upcycled
products? We propose that high (vs. low) visual past identity discernibility in upcycled products
can lead to consumers’ higher perceived intrusiveness — that is, if consumers can more easily
discern past identity from upcycled product appearance, they will perceive higher intrusiveness.

Perceived intrusiveness is a psychological reaction to objects that interfere with people’s
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cognitive processing of focal tasks (Li et al., 2002). To understand why high visual past identity
discernibility in upcycled products causes this perception, we first examine the mechanism
behind individuals’ perceived intrusiveness about visual objects.

Visual objects are perceived intrusive when they have three attributes: high visual salience,
low semantic compatibility, and low personal relevance. High visual salience means that an
object has noticeable visual properties (e.g., bright color). Low semantic compatibility indicates
that the meaning of a visual object does not match its context. And low personal relevance means
that a visual object is not relevant for the individual. Either diminishing visual salience or
increasing semantic compatibility or personal relevance can mitigate the perception of
intrusiveness. Importantly, these three attributes have been corroborated by studies in different
research streams. According to advertising research, advertisements become intrusive when they
have feature such as large size (high visual salience), low alignment between ad content and ad
context (low semantic compatibility), and mismatch between ad content and individual’s
personal consumption goals (low personal relevance) (Li et al., 2002; Freeman et al., 2022; de
Groot, 2022). According to psychological research, visual noise (e.g., black dots within text)
becomes intrusive when they have feature such as high density or high dynamic level (high
visual salience), along with its inherent meaningless and irrelevant nature (low semantic
compatibility and low personal relevance) (Munsinger and Gummerman, 1967; Chubala et al.,
2018; Gao et al., 2011). According to landscape research, large and spatially close (high visual
salience) industrial constructions located in natural landscapes, such as motorways, wind
turbines, are often perceived intrusive by viewers (Jiang and Kang, 2017). This perception arises
also because of natural semantic disparity between artificial and natural categories (low semantic

compatibility) and viewers’ instructed focus on natural landscapes rather than industrial
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constructions in research settings (low personal relevance) (Jiang and Kang, 2017; Carver et al.,
2012; Rosch, 1975).

Taken together, research on different types of intrusive visual objects has provided solid
evidence supporting the three attributes—namely, high visual salience, low semantic
compatibility, and low personal relevance—that contribute to perceived intrusiveness of a visual
object. In the current research, we contend that high visual past identity discernibility in upcycled
products can cause perceived intrusiveness because, in this condition, visual elements indicating
past identity possess all three aforementioned attributes that lead to perceived intrusiveness.

The first attribute, high visual salience, is the direct outcome of high visual past identity
discernibility. Literally, high visual discernibility implies high visual salience. Hence, high visual
past identity discernibility conceptually reflects the attribute of high visual salience of visual
elements indicating past identity. In addition, high visual salience is also reflected in the way we
manipulate high visual past identity discernibility — retaining typical and salient visual elements
indicating past identity. Due to the typicality and salience of these visual elements, they can
easily attract consumers’ attention and activate their product category schema in mind almost
automatically (Fiske 1982), and thus are hardly neglected.

The second attribute, low semantic compatibility, is due to consumers’ “single category
belief”. This belief refers to consumers’ tendency to categorize one product into a single
category stored in their product category schema (Rajagopal and Burnkrant, 2009). It implies
that, oftentimes, only elements belonging to the same product category are deemed semantically
compatible in a single product (Campbell and Goodstein, 2001). This is particularly true for
visual elements because consumers mainly rely on visual elements such as shape, color, texture,

to identify product categories (Murphy and Smith 1982; Tversky and Hemenway, 1984).
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However, the single category belief can be challenged in the upcycled product context. When an
upcycled product exhibits high visual past identity discernibility, it means a single product has
visual elements belonging to two different product categories (i.e., past identity and present
identity). According to the single category belief, the visual elements indicating past identity
would not be deemed semantically compatible with those indicating present identity. Sometimes,
elements associated with different product categories can become compatible in a single product
if consumers build a new category for this product. This situation often occurs in hybrid or multi-
functional products (EI Amri, 2019). However, in upcycled products, building new categories are
rarely the case. For one thing, the selection of upcycling materials (i.e., past identity) is highly
flexible (Bridgens et al., 2018), preventing the creation of limited number of new categories. For
the other, past identity of upcycled products hardly adds any new function to their present
identity, which makes the creation of new categories less meaningful.

The third attribute, low personal relevance, can be explained by two reasons. First, visual
elements indicating past identity are weakly related to consumers from the functional
perspective. Due to the functional change in upcycling, visual elements indicating past identity
of upcycled products are usually not useful for main functions of present identity. Hence, from
the functional perspective, consumers would perceive these visual elements irrelevant. Second,
visual elements indicating past identity are weakly related to consumers from the emotional
perspective. Most upcycled products are made from old objects which have been previously
owned and used by others. Research suggests that old products with traces of previous ownership
can reduce consumers’ perceived emotional connection with the products because these traces
remind consumers that the products are previously owned by others (Kim, 2017; Zhao et al.,

2023). Visual elements indicating past identity in upcycled products serve as traces reminding
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consumers of others’ use history, thus reducing consumers’ perceived emotional connection with
them.

In short, high visual past identity discernibility is prone to cause higher perceived
intrusiveness because in this condition, visual elements indicating past identity of upcycled
products exhibit high visual salience, low semantic compatibility, and low personal relevance.
Whereas in the low visual past identity discernibility condition, these elements are not salient,
which further makes their low semantic compatibility and low personal relevance not obvious.

Hence, perceived intrusiveness is lower.

2.3 Effect of perceived intrusiveness on perceived usefulness

According to prior research, perceived intrusiveness about a visual object can result in
individuals’ overall negative attitudes toward the object or the entire context with the object (Ha,
1996; Li et al., 2002). For instance, if individuals perceive an advertisement on a website as
intrusive, they are likely to develop negative attitudes towards both the advertisement and the
website itself (Youn and Kim, 2019; Luna Cortés and Royo, 2013). Or if individuals perceive
industrial constructions in natural landscapes as intrusive, the overall landscape quality will be
perceived low (Jiang and Kang, 2016). Accordingly, we infer that perceived intrusiveness about
upcycled products can negatively affect consumers’ overall product evaluation. Further, we
propose that perceived product usefulness mediates this effect. Specifically, perceived
intrusiveness reduces perceived usefulness of upcycled products and in turn impacts consumer
evaluation of these products negatively, which is to be elaborated in the following sections.

The negative effect of perceived intrusiveness on perceived usefulness of upcycled products
occurs through two routes: diminished attention towards these products and expectation of more

limited product usage scenarios. Diminished attention arises from consumers’ cognitive
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avoidance reaction towards intrusive upcycled products. Prior research has shown that when
encountering intrusive visual objects, individuals tend to avoid them cognitively, often by paying
less attention to them (lyadurai et al., 2019; Huo et al., 2021; Celik et al., 2023). For instance,
intrusive visual noise in text results in individuals’ less attention to the text, subsequently leading
to lower recall of the text (Vasques et al., 2016). Similarly, intrusive advertisements lead to
reduced consumer attention to the advertisements and thus lower recall of the brands or products
mentioned in them (Ha, 1996; Youn and Kim, 2019; Schmidt and Maier, 2022). In this vein,
perceived intrusiveness about upcycled products is expected to result in consumers’ less attention
to upcycled products. Attention denotes the amount of mental effort or cognitive capacity
allocated to an object (MacKenzie, 1986). Consumers’ diminished attention towards upcycled
products implies that they do not use sufficient cognitive capability to process product
information. However, understanding the usage of upcycled products requires consumers’
elaborative thinking regarding the alternative use of their past identities, which is a cognitively
demanding process (Mumford et al., 2013; Zhang and Markman, 2001; Celsi and Olson, 1988)
because of consumers’ ingrained association of a product with its initial usage. As the
elaborative thinking about product information is prevented by diminished attention towards
upcycled products, consumers’ understanding of upcycled product usage is lacking.
Consequently, upcycled product usefulness is perceived lower (Bhattacherjee and Sanford, 2006;
Hagerty and Aaker, 1984). In contrast, in low visual past identity discernibility condition,
consumers’ attention and cognitive processing of upcycled products are not negatively affected
because perceived intrusiveness is low. Hence, upcycled product usefulness is perceived

relatively higher.
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The second route, expectation of more limited product usage scenarios, arises from
individuals’ behavioral avoidance reaction towards intrusive upcycled products. Prior research
has suggested that when encountering intrusive visual objects, in addition to cognitive avoidance,
individuals also tend to avoid them behaviorally, i.e., physically distancing themselves from the
objects. For instance, advertising intrusiveness can lead consumers to bypass or skip the
advertising content, use ad-blocking tools to prevent exposure, or avoid revisiting the websites
displaying the advertisements (Shavitt et al., 2004; Goldstein et al. 2014; Celik et al., 2023).
Such behavioral avoidance can also occur for intrusive upcycled products, reflected in
consumers’ tendency to avoid using these products if these products are perceived intrusive in
potential usage scenarios. As product usage scenarios typically align with present identity of
upcycled products and do not match with their past identity, in many of these usage scenarios,
perceived intrusiveness stemming from past identity may persist. As a result, consumers would
expect that suitable usage scenarios for intrusive upcycled products are limited, which leads to
low perceived usefulness of these products (Maclnnis and Price, 1987; Sarkar and Chakrabarti,
2011). For instance, imagine an upcycled mirror made from a tennis racket. The handle of the
tennis racket is retained and makes the past identity of tennis racket visually discernible. On the
basis of prior reasoning that high visual past identity discernibility leads to higher perceived
intrusiveness, consumers would perceive intrusive about the mirror. This perception would not
be mitigated in many mirror usage scenarios such as bedroom, bathroom, dining room, because
these scenarios typically do not match the tennis racket. Then consumers would find the usage
scenarios for the mirror are limited and thus perceive the mirror is not that useful. In contrast, in
low visual past identity discernibility condition, upcycled products have relative high versatility

like their conventional counterparts. Hence, perceived usefulness is relatively higher. Taken
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together, we contend that perceived intrusiveness resulting from high visual past identity

discernibility in upcycled products can reduce perceived usefulness of these products.

2.4 Role of perceived usefulness in product evaluation

Perceived usefulness can impact product evaluation in a positive way, which is particularly
true for sustainable and innovative products. Regarding sustainable products, such as recycled,
second-hand products (Kim et al., 2021; De Guimaraes et al., 2021), perceived usefulness has
been found to significantly and positively influence product evaluation. This feature is even
prioritized over the sustainable feature (Luchs and Kumar, 2017), which means many consumers
are not willing to compromise on usefulness in favor of sustainability. Regarding innovative
products, numerous empirical studies have shown that perceived usefulness also contributes to
consumers’ positive product attitudes (Szymanski et al., 2007; Li et al., 2015; Hasan et al., 2019;
Xu, 2020). This finding was further corroborated by King and He’s (2006) meta-analysis. Since
upcycled products have been regarded as a type of sustainable and relatively innovative products
(Bridgens et al., 2018), higher perceived usefulness of upcycled products is expected to
contribute to more positive product evaluation.

In summary, we propose high visual past identity discernibility of upcycled products leads
to consumers’ high perceived intrusiveness about these products. This perception, in turn,
decreases consumers’ assessments of product usefulness, and consequently impacts product
evaluation negatively.

Figure 2: Theoretical framework

Vlséjiilcgsr?itblicll ?t;t'ty > Perceived Perceived - Product
(high vs. low) intrusiveness usefulness evaluation
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3. Overview of experiments

We test our hypotheses across five experiments. Experiment 1A and 1B provide support for
the main effect: high (vs. low) visual past identity discernibility negatively impacts upcycled
product evaluation (purchase intention). Experiment 2 explores the mechanism underlying the
main effect: high (vs. low) visual past identity discernibility leads to higher perceived
intrusiveness and thus lower perceived product usefulness, which further negatively impacts
upcycled product evaluation (purchase intention, product attitude). Experiments 3a and 3b lend
further support to the main effect and the proposed mechanism by using products in fashion
industry. Experiment 4 generalizes our findings to the new product category. In addition to
seeking support for our proposed mechanism regarding perceived intrusiveness and usefulness,
we explore potential alternative processes including perceived cleanness (Experiment 1B),

conceptual fluency (Experiment 2), and perceptual fluency (Experiment 2) in our experiments.

Experiment 1A & 1B: Main effect

Experiment 1A and 1B were aimed to examine the main effect of visual past identity
discernibility on upcycled product evaluation with two different product stimuli. We predict that

high visual past identity discernibility decreases upcycled product evaluation.

4. Experiment 1A

4.1 Method

Design and Participants. The first experiment used a one-factor (visual past identity

discernibility: high vs. low) between-subjects design, with random assignment. Eighty-five US-
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based participants were recruited from Amazon Mechanical Turk (MTurk) (M age = 40.45, SD =
11.25; 54.1% female) for this online experiment.

Procedure and Stimuli. After reading an introductory page, participants were presented a
brief text description about an upcycled wall clock. Specifically, they were provided information
regarding the definition of upcycled products (“Upcycled products are the result of converting
old or used objects or materials into something useful and often beautiful”), a fictious brand
name, and the materials from which the upcycled wall clock was made (i.e., its past identity): a
used cast iron pan. Below the description, a product image was presented, which was used to
manipulate visual past identity discernibility (high vs. low). Adobe Photoshop was used to create
the image of the upcycled wall clock for each condition, making it vary in the degree of visual
past identity discernibility while maintaining uniformity in other aspects (figure 3). In the high
visual past identity discernibility condition, the entire shape of the pan was kept, which makes
the cast iron pan identity visually discernible. Whereas in the low visual past identity
discernibility condition, the two handles and lips of the pan were cut, which led to a smooth,

round clock face, resembling the appearance of a conventional wall clock.

Figure 3 Stimuli of Experiment 1A

High visual past identity Low visual past identity
discernibility discernibility
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Measures. After viewing the product information, participants indicated purchase intention
(“How likely are you to buy this wall clock?”, “How probable are you to buy this wall clock?”,
“Is there any chance that you will buy this wall clock?”, 1 = “not at all likely/not at all
probable/not a chance at all”, and 7 = “very likely/very probable/very good chance”; o = .97;
Tezer and Bodur, 2020). As a manipulation check, all participants were asked to rate the visual
past identity discernibility (““Without any product information, | instantly know what this wall
clock was made out of”’, “My guests would instantly know what this wall clock was made out of
if I showed it to them”, “This wall clock clearly shows what it was made out of”, 1 = “strongly
disagree”, 7 = “strongly agree”; a = .98; Kamleitner et al., 2019). Before reporting the
demographics, participants answered one question about the upcycling material (“please write
down what this wall clock was made out of””), which was used as an attention check. Participants
who didn’t provide answers related to the cast iron pan were excluded. Finally, participants

reported their demographics.

4.2 Results and discussion

Attention Check. After removing participants who failed the attention check, we had a
sample of 79 participants (M age = 40.3, SD = 10.93; 53.2% female) for the analyses.

Manipulation Check. We first examined our manipulation of visual past identity
discernibility and found that participants in the high visual past identity discernibility condition
can more easily discern the past identity (i.e., cast iron pan) from the appearance of the upcycled
wall clock than those in the low discernibility condition (M nigh = 5.89, SD = 1.04; M 10w = 2.40,

SD =1.33, F (1, 77) = 169.23, p < .001, np? = .687), suggesting a successful manipulation.
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Main Result. A one-way analysis of variance (ANOVA) with visual past identity
discernibility (high vs. low) as the independent variable and purchase intention as the dependent
variable was conducted, revealing that participants had lower purchase intention for the upcycled
wall clock in the high visual past identity discernibility condition (M nigh = 3.24, SD = 1.80; M 1ow

=4.05,SD =1.80, F (1, 77) = 4.068, p = .047, np? = .050) than those in the low discernibility

condition. Thus, supporting our proposition, Experiment 1A demonstrated that, when the past
identity of an upcycled product is more (vs. less) visually discernible, participants have lower
purchase intention for it.

Discussion. Although participants were informed about the past identity of the upcycled
product in both visual past identity discernibility conditions, it is likely that the visual elements
indicating past identity in product appearance serve as a salient cue to make consumers associate
the product with old materials, which decreases perceived cleanness of products (Meng and
Leary, 2021). Therefore, in Experiment 1B, in addition to replicating the main effect with a

different stimulus, we tested a potential alternative process based on perceived cleanness.

5. Experiment 1B

5.1 Method

Design and Participants. Same as Experiment 1A, Experiment 1B used a one-factor
(visual past identity discernibility: high vs. low) between-subjects design, with random
assignment. Two hundred and two US-based participants from MTurk (M age = 41.3, SD = 11.48;
64.9%female) completed this experiment.

Procedure and Stimuli. All participants read a brief text description of an upcycled wall

shelf made from an old skateboard and viewed an image of it below the description. In the
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description, information about the definition of upcycled products, a fictious brand name, and the
materials from which the upcycled wall shelf was made: an old skateboard, was included. The
two images of the upcycled wall shelf were created with Adobe Photoshop to manipulate visual
past identity discernibility. In the high visual past identity discernibility condition, the upcycled
wall shelf had the two elevated ends of the skateboard, a typical visual feature indicating the
skateboard identity. In the low visual past identity discernibility condition, the upcycled wall

shelf didn’t have the two ends and looked similar to a regular wall shelf (see figure 4).
Figure 4. Stimuli of Experiment 1B
‘ : 'l ; ; f
.

High visual past identity Low visual past identity
discernibility discernibility

Measures. After viewing the product introduction, participants reported their purchase
intention as in experiment 1A. Perceived cleanness, as an alternative explanation, was measured
with a single item (“To what extent do you think this wall shelf is clean?”’; Meng and Leary,
2021). Other questions including manipulation check, attention check, and demographic

variables were consistent with those in experiment 1A.
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5.2 Results and discussion

Attention Check. Participants who failed the attention check were excluded from the data,
leaving a sample of 179 participants (M age = 41.2, SD = 11.27; 65.4%female) for the analyses.

Manipulation Check. The manipulation of visual past identity discernibility was
successful. Participants in the high visual past identity discernibility condition were more able to
discern the past identity (i.e., skateboard) from the appearance of the upcycled wall shelf than
those in the low discernibility condition (M nigh = 5.33, SD = 1.60; M 10w = 2.24, SD = 1.46, F (1,

177) = 182.881, p < .001, np? = .508).

Main Result. A one-way ANOVA with the visual past identity discernibility (high vs. low)
as the independent variable and purchase intention as the dependent variable revealed a
significant main effect. Participants had lower purchase intention for the upcycled wall shelf (M

high = 3.18, SD = 1.69; M 10w = 3.78, SD = 1.87, F (1, 177) = 5.031, p = .026, np? = .028) in the

high visual past identity discernibility, than those in the low discernibility condition.
Alternative Explanation. A one-way ANOVA on perceived cleanness revealed that visual

past identity discernibility did not significantly alter participants’ perceived cleanness of the

upcycled wall shelf (M high = 5.39, SD =1.28; M 1ow = 5.57, SD = 1.51, F (1, 177) = .693, p

=.406, np? = .004). This result suggests that perceived cleanness could not explain the difference

in upcycled product evaluation caused by visual past identity discernibility.

Discussion. In sum, Experiments 1A and 1B both provided preliminary evidence
supporting the negative effect of high (vs. low) visual past identity discernibility on purchase
intention of upcycled products. Experiment 1B further showed that this effect could not be

explained by the difference in perceived cleanness.
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6. Experiment 2: Mediation effect of perceived intrusiveness and perceived usefulness

Experiment 2 was designed with three objectives in mind. First, the main effect of visual
past identity discernibility on upcycled product evaluation was expected to be replicated. Second,
we more deeply explored how the visual past identity discernibility influences upcycled product
evaluation through examining the underlying mechanism: perceived intrusiveness and perceived
usefulness. Specifically, we expect that high (vs. low) visual past identity discernibility leads to
higher perceived intrusiveness and thus lower perceived usefulness of these products, which
further decreases upcycled product evaluation. Third, we incorporated product attitude as an
additional dependent variable to capture consumer evaluation of upcycled products on a different
aspect. Fourth, we sought to address two additional potential alternative explanations for our
proposed effect of visual past identity discernibility on upcycled product evaluation: conceptual
fluency and perceptual fluency. Conceptual fluency refers to the ease with which the semantic
meaning of an object can be comprehended, which can be negatively impacted by the inclusion
of attributes not aligning with consumers’ prior product schema in mind (Lee and Labroo, 2004).
Perceptual fluency refers to the ease with which the physical properties of an object can be
processed, which can be negatively impacted by unfamiliar perceptual features in an object
(Jacoby and Dallas, 1981). As high visual past identity discernibility in upcycled products means
incorporating visual elements that do not match consumers’ prior knowledge about present
identity of these products and thus serves as an unfamiliar perceptual feature, this feature may
lead to low conceptual fluency or low visual fluency, thereby negatively influencing product
evaluation. Thus, we also measured these two constructs and examined their potential underlying

roles in the effect of visual past identity discernibility on upcycled product evaluation.
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6.1 Method

Design and Participants. As in previous experiments, this experiment used a one-factor
(visual past identity discernibility: high vs. low) between-subjects design, with random
assignment. Two hundred and forty-nine US-based participants were recruited from MTurk (M
age = 39.8, SD = 12.18; 68.3% female).

Procedure and Stimuli. All participants were instructed to read a brief text description of
an upcycled bathroom tissue holder made from a discarded fire extinguisher. The definition of
upcycled products, a fictious brand name, and the materials from which the bathroom tissue
holder was made (i.e., its past identity): a discarded fire extinguisher, were included in the
description. Below the description, an image of the upcycled bathroom tissue holder was
presented. In the high visual past identity discernibility condition, participants viewed a product
image in which the entire shape of the fire extinguisher was preserved in the upcycled bathroom
tissue holder. In the low visual past identity discernibility condition, participants viewed a
product image in which the upper portion including the operating levers and the pressure gauge
(typical visual features of the fire extinguisher identity) were absent (see Figure 5).

Figure 5 Stimuli of Experiment 2

High visual past identity Low visual past identity
discernibility discernibility
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Measures. After the product introduction, we measured product evaluation by asking
participants to indicate their purchase intention as well as product attitude (“To what extent do
you think this upcycled bathroom tissue holder is appealing?” “To what extent do you have
positive feelings regarding this upcycled bathroom tissue holder?” “To what extent do you like
this upcycled bathroom tissue holder” o = .97). Afterwards, participants completed the measures
of our theorized mechanisms: perceived intrusiveness and perceived usefulness: perceived
intrusiveness was measured with three items adapted from Li et al. (2002) (“When you see this
upcycled bathroom tissue holder, to what extent do you feel it is
bothersome/distracting/disturbing?” 1 = “not at all”, 7 = “very”, a = .85); perceived usefulness
was measured with three items adapted from Dahl and Moreau (2002) (“To what extent do you
think this upcycled bathroom tissue holder is effective/practical/useful?” 1 = “not at all”, 7 =
“very”, o = .90). Additionally, the variables representing the two alternative explanations were
measured: conceptual fluency was measured with four items adapted from Luffarelli et al. (2019)
(“To what extent do you think something seems weird about this upcycled bathroom tissue
holder (reversed code)?” “For you, to what extent is the association with a fire extinguisher
fitting for this upcycled bathroom tissue holder?” “For you, to what extent is the association with
a fire extinguisher a good match for this upcycled bathroom tissue holder” “For you, how easy is
it to associate an upcycled bathroom tissue holder with a fire extinguisher?” 1 = “not at all”, 7 =
“very”, o= .86); perceptual fluency was measured with four items adapted from Philipp-Muller
et al. (2023) (“For you, to what extent is the visual appearance of this upcycled bathroom tissue
holder easy to interpret/fluent to view/difficult to view/easy to express?” 1 = “very difficult”/
“not fluent at all”, 7 = “very easy”/ “very fluent”, o = .78). Finally, the manipulation check and

attention check were conducted and demographic variables were collected.
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6.2 Results and discussion

Attention Check. After removing participants who failed the attention check, we had a
sample of 237 participants (M age = 40.19, SD = 12.26; 70% female) for the analyses.

Manipulation Check. A one-way ANOVA revealed that participants in the high visual past
identity discernibility condition found it easier to discern the past identity (fire extinguisher)
from the appearance of the upcycled bathroom tissue holder than those in the low discernibility

condition (M nigh = 6.33, SD = 1.21; M 1ow = 4.15, SD = 1.93, F (1, 235) = 108.944, p < .001, 1p?

= .317), confirming the effectiveness of the manipulation of visual past identity discernibility.
Main results. In line with previous results, a one-way multivariate analysis of variance

(MANOVA) revealed that participants in the high visual past identity discernibility condition

had lower purchase intention (M nigh = 2.51, SD = 1.81; M 1ow = 2.99, SD = 1.95, F (1, 235) =

3.920, p =.049, np? = .016) and less positive attitudes toward the upcycled bathroom tissue
holder (M high = 3.21, SD = 2.16; M 1ow = 3.80, SD = 2.10, F (1, 235) = 4.535, p = .034, np?

=.019), than those in the low discernibility condition.

In terms of the two variables associated with the mechanism, a one-way MANOVA
revealed that participants in the high visual past identity discernibility condition had higher
perceived intrusiveness (M nigh = 2.79, SD = 1.72; M 1ow = 2.30, SD = 1.56, F (1, 235) = 5.196, p

=.024, np? = .022) and lower perceived usefulness (M nigh = 4.50, SD = 1.69; M 1ow = 5.09, SD =
1.56, F (1, 235) = 7.833, p = .006, np? = .032) compared to those in the low discernibility

condition.
Mediation. To test the underlying roles of perceived intrusiveness and perceived

usefulness in the effect of visual past identity discernibility on product evaluation indicated by
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purchase intention and product attitude, we performed two separate bootstrapping-based
sequential mediation analyses (PROCESS model 6; 5,000 bootstrap samples; Hayes 2017) for
purchase intention and product attitude, respectively. Results showed that there was an overall
significant sequential mediation for the “visual past identity discernibility = perceived
intrusiveness > perceived usefulness = purchase intention” effect (b = -.09, SE = .05; 95% CI:
-.19, -.01). High (vs. low) visual past identity discernibility of upcycled products led to higher
perceived intrusiveness (b = .49, SE = .21, t = 2.28, p =.024), which in turn decreased perceived
usefulness (b =-.41, SE = .06, t = -6.95, p < .001), which subsequently decreased purchase
intention (b = .46, SE = .07, t = 6.65, p <.001). The same sequential mediation effect (“visual
past identity discernibility - perceived intrusiveness - perceived usefulness - product
attitude”) was observed when the dependent variable was product attitude (b = -.12, SE = .06;
95% CI: -.24, -.02).

Alternative Explanations. Regarding the two potential alternative explanations, a one-way
MANOVA revealed that there was no significant effect on neither conceptual fluency (M nigh =

3.44,SD=1.78; M 1ow = 3.72, SD = 1.77, F (1, 235) = 1.502, p = .222, np?> = .006) nor perceptual
fluency (M nigh = 5.40, SD = 2.08; M 1ow = 5.09, SD = 1.85, F (1, 235) = 1.546, p = .215, np?

=.007). These results ruled out the conceptual fluency and perceptual fluency as alternative
explanations.

Discussion. Overall, Experiment 2 replicated the main effect of visual past identity
discernibility on product evaluation with a different product stimulus and further tested the
underlying mechanism. Specifically, this experiment demonstrated that when the past identity of
an upcycled product is more (vs. less) visually discernible, participants perceived higher

intrusiveness, which caused lower perceived product usefulness and consequently lower
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purchase intention and less positive product attitudes. This experiment further showed that the
difference in visual past identity discernibility did not result in significant difference in
conceptual fluency and perceptual fluency, which hence ruled out these two potential alternative

explanations.

Experiment 3A & 3B: Replicate the main effect and mediation effect in fashion industry

Experiment 3A and 3B sought to generalize the findings of Experiment 2 in a different
sector, fashion industry. In previous experiments, furniture and homeware products were used as
experimental stimuli. These products were selected due to the widespread adoption of the
upcycling practice in furniture and homeware industry. Fashion industry is another sector where
the upcycling practice is prevalent, because, in this industry, substantial volumes of waste is
generated annually while a considerable portion of the waste remains in good condition, making
it suitable for upcycling. To check the generalizability of our findings in fashion industry, we
employed two types of bags (i.e., messenger bag, backpack) as the experimental stimuli in these

two experiments.

7. Experiment 3A

7.1 Method

Design and Participants. As in previous experiments, this experiment used a one-factor
(visual past identity discernibility: high vs. low) between-subjects design, with random
assignment. Three hundred and six US-based participants were recruited from MTurk (Mage =

38.2, SD =10.67; 64.1% female).
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Procedure and Stimuli. Similar to previous experiments, all participants were provided
with a text description of an upcycled messenger bag made from old jeans, along with an image
of the product. The past identity, jeans, was clearly stated in the description. Visual past identity
discernibility was manipulated through product image created with Adobe Photoshop. In the
high visual past identity discernibility condition, several typical visual features of jeans were
retained, including the pockets and the waistband adorned with a belt loop. These features are
expected to help participants identify the jeans identity from the appearance of the upcycled
messenger bag. In the low visual past identity discernibility condition, those typical features
were removed, thus preventing consumers from associating the upcycled messenger bag with

jeans based on appearance (see Figure 6).

Figure 6 Stimuli of Experiment 3A

High visual past identity Low visual past identity
discernibility discernibility

Measures. After the product introduction, purchase intention, product attitude, perceived
intrusiveness, perceived usefulness, manipulation check, attention check, and demographic

variables were measured the same way as in Experiment 2.
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7.2 Results and discussion

Attention Check. We excluded 31 participants who failed to pass the attention check,
resulting in a final sample of 276 participants (M age = 38.5, SD = 10.88; 64.9% female).

Manipulation Check. The visual past identity discernibility was successfully manipulated.
Compared to participants in the low visual past identity discernibility condition, those in the high
discernibility condition can more easily discern the past identity, jeans, from the appearance of
the upcycled messenger bag (M nigh = 6.43, SD = 1.03; M 1ow = 5.64, SD = 1.38, F (1, 274) =

29.858, p < .001, np? = .098).

Main results. A one-way MANOVA revealed that participants in the high visual past
identity discernibility condition have lower purchase intention (M nigh = 3.01, SD = 1.86; M 1ow =

3.54,SD =1.79, F (1, 274) = 5.700, p = .018, np? = .020) and less positive product attitudes (M
high = 3.51, SD = 1.88; M 1ow = 4.15, SD = 1.74, F (1, 274) = 8.534, p = .004, np?> = .030) toward

the upcycled messenger bag than those in the low discernibility condition.

Regarding the two process variables, a one-way MANOVA revealed that participants in the
high visual past identity discernibility condition have higher perceived intrusiveness (M high =
2.85, SD = 1.87; M 1ow = 2.25, SD = 1.52, F (1, 274) = 8.700, p = .003, np2 = .031) and lower
perceived usefulness (M nigh = 4.89, SD = 1.33; M 1ow = 5.32, SD = 1.31, F (1, 274) = 7.102, p

=.008, np? = .025) of the upcycled messenger bag than those in the low discernibility condition.

Mediation. To test the underlying roles of perceived intrusiveness and perceived
usefulness, we performed two separate bootstrapping-based sequential mediation analyses
(PROCESS model 6; 5,000 bootstrap samples; Hayes 2017) for purchase intention and product

attitude, respectively. Results showed that there was an overall significant sequential mediation
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for the “visual past identity discernibility = perceived intrusiveness = perceived usefulness -
purchase intention” effect (b = -.11, SE = .04; 95% CI: -.20, -.04). High (vs. low) visual past
identity discernibility of upcycled products led to higher perceived intrusiveness (b = .61, SE
=.21,t=2.95, p =.004), which in turn decreased perceived usefulness (b =-.29, SE=.04,t=-
6.68, p < .001), which subsequently decreased purchase intention (b = .63, SE = .08, t =8.15, p
<.001). The same sequential mediation effect (“visual past identity discernibility = perceived
intrusiveness - perceived usefulness = product attitude™) was observed when the dependent
variable was product attitude (b =-.13, SE =.05; 95% CI: -.24, -.04).

Discussion. Experiment 3A generalized the negative effect of high visual past identity
discernibility on the upcycled product evaluation and the underlying mechanism of perceived
intrusiveness and perceived usefulness to the fashion industry. Experiment 3B aimed to extend

Experiment 3A by adding a different dependent variable, willingness to pay.

8. Experiment 3B

8.1 Method

Design and Participants. As in previous experiments, this experiment used a one-factor
(visual past identity discernibility: high vs. low) between-subjects design, with random
assignment. Two hundred and forty-nine US-based participants were recruited from MTurk (M
age = 40.3, SD = 11.90; 63.9% female).

Procedure and Stimuli. All participants were provided with a product description of an
upcycled backpack made from old jeans. The way we manipulated visual past identity

discernibility with the product image is similar to that used in Experiment 3A (see Figure 7).
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Figure 7 Stimuli of Experiment 3B

High visual past identity Low visual past identity
discernibility discernibility

Measures. After the product introduction, participants were asked to indicate their
purchase intention, product attitude, and willingness to pay (“For a backpack with comparable
materials and product size, you can expect to pay between $10 and $200 at most U.S. stores.
What is the maximum amount you would pay for this upcycled backpack?”’). The measures for
the two process variables, namely, perceived intrusiveness and perceived usefulness, as well as
the manipulation check, attention check, and demographic variables were the same as in

Experiment 2 and Experiment 3A.

8.2 Results and discussion

Attention Check. After excluding participants who failed to pass the attention check, we
had 231 valid responses (M age = 40.8, SD = 11.95; 64.1% female) for the analyses.

Manipulation Check. The manipulation of visual past identity discernibility was
successful. Participants in the high visual past identity discernibility condition found it easier to

discern the past identity, jeans, from the appearance of the upcycled backpack than those in the
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low discernibility condition (M nigh = 6.18, SD = 1.17; M 1ow = 4.66, SD = 1.79, F (1, 229) =

58.305, p < .001, np? = .203).

Main Results. A one-way MANOVA on the dependent variables revealed that participants
in the high visual past identity discernibility condition had lower purchase intention (M nigh =

3.40, SD = 1.98; M 1ow = 3.86, SD = 1.71, F (1, 229) = 3.473, p = .064, np? = .015), less positive

product attitudes (M nigh = 4.06, SD = 2.05; M 1ow = 4.60, SD = 1.62, F (1, 229) = 4.890, p = .028,

np® = .021), and lower willingness to pay (M nigh = 24.20, SD = 14.63; M 1ow = 28.47, SD = 16.28,
F (1, 229) = 4.395, p = .037, np? = .019) for the upcycled backpack than those in the low

discernibility condition.
Additionally, a one-way MANOVA on the process variables revealed that participants in
the high visual past identity discernibility condition had higher perceived intrusiveness (M high =

2.19, SD = 1.65; M iow = 1.64, SD = 1.12, F (1, 229) = 8.694, p = .004, ny? = .037) and lower

perceived usefulness (M nigh = 4.99, SD = 1.55; M 1ow = 5.37, SD = 1.26, F (1, 229) = 4.171, p

=.042, np? = .018) about the upcycled backpack than those in the low discernibility condition.

Mediation. Regarding the underlying roles of perceived intrusiveness and perceived
usefulness, the mediation analyses revealed a significant indirect effect of visual past identity
discernibility - perceived intrusiveness = perceived usefulness = purchase intention (b = -.06,
SE =.03; 95% CI: -.13, -.02), which was consistent with previous studies. High (vs. low) visual
past identity discernibility of upcycled products led to higher perceived intrusiveness (b = .55,
SE =.19, t = 2.95, p = .004), which in turn decreased perceived usefulness (b = -.22, SE = .06, t
=-3.36, p <.001), which subsequently decreased purchase intention (b = .53, SE =.08, t = 6.98,

p <.001). The same sequential mediation effect was observed when the dependent variable was
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product attitude (b = -.08, SE = .04; 95% CI: -.16, -.02) or willingness to pay (b =-.30, SE = .15;
95% CI: -.67, -.07).

Discussion. In sum, both Experiment 3A and Experiment 3B replicated the findings of
Experiment 2 in a different industry sector, fashion industry. Specifically, these experiments
demonstrated that, for upcycled fashion products such as upcycled bag, high visual past identity
discernibility can cause higher perceived intrusiveness and thus lower perceived usefulness,
thereby decreasing consumer evaluation of upcycled products. Moreover, Experiment 3B
confirmed the robustness of these findings by incorporating willingness to pay as the indicator of
product evaluation. In the last experiment, we explored whether the findings could be

generalized to the new product category.

9. Experiment 4: Generalization to new product category

Previous experiments provided convergent evidence that high visual past identity
discernibility can negatively impact the evaluation of upcycled products through increasing
perceived intrusiveness and thus decreasing perceived product usefulness. Although varying
degrees of visual past identity discernibility are typically observed in upcycled products, new
product manufacturers may employ a similar design strategy that emulate high visual past
identity discernibility, potentially aiming to enhance product uniqueness. For instance, Marc
Jacobs, a renowned US fashion brand, introduced the brand new “Deconstructed Denim Tote
bag” in which consumers can discern a jeans identity from the bag based on typical visual
elements of jeans. In Experiment 4, we aimed to generalize our findings to the new product
category by incorporating a new product condition. We propose that, if consumers can discern
two product identities from a new product, they will also perceive higher intrusiveness and lower

product usefulness, thus evaluating the new product less positively.
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9.1 Method

Design and Participants. This experiment used a 2 (visual dual identity discernibility: high

vs. low) x 2 (product type: upcycled product vs. new product) between-subjects design, with

random assignment. “Dual identity” is used here because “past identity” is not applicable for
new products. Four hundred and fifty US-based participants were recruited from MTurk (M age =
40.5, SD = 12.57; 63.1% female).

Procedure and Stimuli. All participants were provided with a text description of a mirror
and its image. Visual dual identity discernibility was manipulated through product image. In the
high visual dual identity discernibility condition, the entire shape of the tennis racket was
retained. In the low visual dual identity discernibility condition, the handle of the tennis racket
was cut, thus making the mirror look like a conventional one (see figure 8). Product type was
manipulated with statement in product description. Participants in the upcycled product condition
were told that the mirror “was made from an old tennis racket”. In the new product condition,
participants were told that the mirror “is designed to look like a tennis racket” (high visual dual
identity discernibility condition) or the mirror “is designed to look like the head of a tennis

racket” (low visual dual identity discernibility condition).
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Figure 8 Stimuli of Experiment 4

High visual past identity Low visual past identity
discernibility discernibility

Measures. After the product introduction, consistent with previous experiments,
participants were asked to indicate their purchase intention, product attitude, willingness to pay,
perceived intrusiveness, and perceived usefulness. Finally, the manipulation check, and the

attention check were conducted, and the demographic information was collected.

9.2 Results and discussion

Attention Check. Fifty-three participants were excluded for failing the attention check,
resulting in a sample of 397 participants (M age = 40.5, SD = 12.42; 62.0% female).

Manipulation Check. The visual dual identity discernibility was successfully manipulated.
Participants in the high visual dual identity discernibility condition found it easier to discern the
tennis racket identity from the appearance of the mirror than those in the low discernibility
condition (M high = 5.54, SD = 1.44; M 1ow = 3.69, SD = 1.78, F (1, 395) = 129.787, p < .001, np?
= .247).

Main results. A two-way MANOVA on purchase intention (F (1, 393) =.097, p = .756, n

p> =.000), product attitude (F (1, 393) = .402, p = .527, np? = .001), and willingness to pay (F (1,
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393) =.060, p = .807, np? = .000) didn’t reveal any interaction effect between visual dual identity

discernibility and product type. However, the main effects of visual dual identity discernibility
on the three dependent variables are all significant. High (vs. low) dual identity discernibility
generally led to lower purchase intention (M high = 2.38, SD = 1.68; M 1ow = 3.31, SD = 1.66; F

(1, 393) = 31.058, p <.001, np? = .073), less positive product attitudes (M nigh = 3.21, SD = 1.90;
M 10w = 3.85, SD = 1.73; F (1, 393) = 12.292, p < .001, np? = .030), and lower willingness to pay
(M high = 23.57, SD = 17.05; M 1ow = 28.92, SD = 16.34; F (1, 393) = 10.424, p = .001, np?

=.026). Additionally, the main effects of product type on the three dependent variables are also
significant. Participants generally have higher purchase intention (M upcycled = 3.10, SD = 1.79; M

new = 2.58, SD = 1.63; F (1, 393) = 9.415, p =.002, np? = .023), more positive product attitudes
(M upcycled = 3.91, SD = 1.79; M new = 3.14, SD = 1.82; F (1, 393) = 17.801, p < .001, np? = .043),

but lower willingness to pay (M upcycled = 24.56, SD = 15.35; M new = 27.90, SD = 18.20; F (1,

393) = 4.177, p = .042, np? = .011) for the upcycled mirror than for the new mirror. Contrast

analyses revealed that, among participants in the upcycled product condition, those in the high
visual dual identity discernibility condition had lower purchase intention (M nigh = 2.66, SD =

1.73; M 1ow = 3.54, SD = 1.76, F (1, 393) = 13.880, p < .001, np? = .034), less positive product
attitude (M high = 3.65, SD = 1.88; M 1ow = 4.16, SD = 1.66, F (1, 393) = 4.136, p =.043, np?

=.010), and lower willingness to pay (M nigh = 22.05, SD = 14.43; M 10w = 25.06, SD =19.24, F

(1, 393) = 4.465, p = .035, np? = .011). Similarly, among participants in the new product

condition, those in the high visual dual identity discernibility condition had lower purchase

intention (M nigh = 2.10, SD = 1.59; M 1ow = 3.08, SD = 1.52, F (1, 393) = 17.266, p < .001, np?
=.042), less positive product attitude (M nigh = 2.78, SD = 1.83; M 1ow = 3.52, SD = 1.75, F (1,
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393) = 8.546, p = .004, np? = .021), and lower willingness to pay (M high = 25.06, SD = 19.24; M
low = 30.87, SD = 16.64, F (1, 393) = 6.015, p = .015, np? = .015)

Likewise, a two-way MANOVA on the two process variables, perceived intrusiveness (F
(1, 393) =.097, p = .756, np? = .000) and perceived usefulness (F (1, 393) = 2.036, p = .154, np?
=.005), didn’t reveal any interaction effect between visual dual identity discernibility and
product type. However, there are significant main effects of visual dual identity discernibility on
the two variables. High (vs. low) visual dual identity discernibility generally led to higher
perceived intrusiveness (M nigh = 2.15, SD = 1.33; M 1ow = 1.71, SD = 1.13; F (1, 393) = 12.405,

p <.001, np? =.031) and lower perceived usefulness (M high = 4.08, SD = 1.61; M 1ow = 5.39, SD
=1.36; F (1, 393) = 78.122, p < .001, np? = .166). There was also a significant main effect of

product type on perceived usefulness (F (1, 393) = 8.666, p = .003, np? = .022) but not perceived
intrusiveness (F (1, 393) = 1.141, p = .286, np? = .003). Participants perceived higher usefulness

for upcycled products than for new products (M upcycled = 4.96, SD = 1.54; M new = 4.50, SD =
1.69). Contrast analyses revealed that, among participants in the upcycled product condition,
those in the high visual dual identity discernibility condition had higher perceived intrusiveness
(M high = 2.10, SD = 1.42; M 1ow = 1.63, SD = .89, F (1, 393) = 7.367, p = .007, ny? = .018) and
lower perceived usefulness (M nigh = 4.40, SD = 1.61; M 1ow = 5.50, SD = 1.24, F (1, 393) =

27.542, p <.001, np? = .065). Similarly, among participants in the new product condition, those

in the high visual dual identity discernibility condition had higher perceived intrusiveness (M nigh

=2.20, SD = 1.24; M 1ow = 1.80, SD = 1.33, F (1, 393) =5.141, p = .024, np? = .013) and lower

perceived usefulness (M nigh = 3.76, SD = 1.55; M 1ow = 5.28, SD = 1.48, F (1, 393) =52.549, p

<.001, ne? = .118).
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Mediation. To test whether perceived intrusiveness and perceived usefulness mediated the
effect of visual dual identity discernibility on product evaluation in both upcycled and new
product conditions, we performed sequential mediation analyses for the two product types
respectively. In the upcycled product condition, consistent with previous experiments, there was
a significant indirect effect of visual dual identity discernibility = perceived intrusiveness -
perceived usefulness = purchase intention (b = -.17, SE = 0.07; 95% CI: -.31, -.05). High (vs.
low) visual dual past identity discernibility of upcycled products led to higher perceived
intrusiveness (b = .47, SE = .17, t = 2.83, p = .005), which in turn decreased perceived usefulness
(b =-.56, SE = .08, t =-7.22, p < .001), which subsequently decreased purchase intention (b
= .64, SE =.08,t=7.73, p <.001). The same indirect effect can be observed in product attitude
(b =-.18, SE = .07; 95% CI: -.33, -.05) and willingness to pay (b =-1.03, SE = .42; 95% CI: -
1.96, -.30). In the new product condition, we observed the same indirect effect in purchase
intention (b = -.06, SE = .03; 95% CI: -.14, -.004), product attitude (b = -.08, SE = .04; 95% ClI:
-.18, -.006), and willingness to pay (b = -.38, SE = .25; 95% CI: -1.00, -.02).

Discussion. Overall, Experiment 4 replicated the findings of the previous experiments with
a different stimulus and generalized these findings to the new product category. Specifically,
Experiment 4 demonstrated that, for both upcycled and new products, if consumers can visually
discern two product identities from the appearance of a single product, they will perceive higher

intrusiveness and lower product usefulness, thus evaluating the product more negatively.

10. General discussion

Across four experiments involving a variety of products, we explored the impact of a visual
attribute of upcycled products, namely, visual past identity discernibility, on consumer

evaluation of these products. We found that when consumers can more easily discern past
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identity from appearance of upcycled products, they will have less positive evaluation of these
products (Experiments 1-4) compared to upcycled products with low visual past identity
discernibility. We also propose and find evidence in support of a mechanism: high visual past
identity discernibility in upcycled products can increase perceived intrusiveness, which in turn
decreases perceived product usefulness, and thus negatively impacts consumer evaluation of
these products (Experiments 2-4). It is worth noting that the effect of visual past identity
discernibility on the evaluation of upcycled products could not be explained by potential
alternative explanations including perceived cleanness, conceptual fluency, and perceptual
fluency. We found that different degrees of visual past identity discernibility did not significantly
alter consumers’ perceptions of cleanness (Experiment 1B), conceptual fluency (Experiment 2),
and perceptual fluency (Experiment 2) about upcycled products. Moreover, in Experiment 4, we
examined whether our findings could be replicated in the new product category. This
examination is attributed to the market trend of the unique design which integrates visual
elements from different product categories into appearance of a single product. We discovered
that when a new product exhibiting two categories in its appearance, similar to an upcycled
product with high visual past identity discernibility, it is also perceived more intrusive, less
useful, and thus less positively evaluated by consumers. This means, in the context of upcycled
products, the negative impact of high visual past identity discernibility does not result from
consumers’ negative perceptions about past identity of upcycled products, but from the visual

form of high visual past identity discernibility.
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11. Theoretical implications

This research contributes to the growing body of literature on upcycled products and to the
extant literature on product design. With regard to the upcycled product literature, this research
makes contributions in three ways.

First, we demonstrate a novel factor influencing consumer evaluation of upcycled products.
Prior studies have shown that past identity is an important attribute in upcycled products because
it has the potential to increase consumers’ interest in these products through inducing narrative
thoughts and enhancing perceived creativity (Caprioli et al., 2023; Kamleitner et al., 2019). In
these studies, past identity of upcycled products is conveyed to their participants conceptually
through marketing messages (e.g., “I (an upcycled table) was made from an old pallet”), but
cannot be visually discerned from product appearance. Essentially, past identity in these studies
represents a non-perceptual attribute of source objects of upcycled products. In contrast, in the
current research, we investigate visual past identity discernibility, which, although related to
source objects, is more of a perceptual attribute of upcycled product design. Since this visual
aspect of past identity has never been studied but plays a crucial role in forming consumers’
initial impression of upcycled products, the investigation of visual past identity discernibility
contributes to the understanding of upcycled product consumption.

Second, we pay attention to the under-explored perceived usefulness of upcycled products.
The existing studies on upcycled products has predominantly focused on the aspect of originality
(e.g., specialness) (Caprioli et al., 2023; Kamleitner et al., 2019). However, for innovative
products like upcycled products, originality and usefulness both play crucial roles in influencing
consumers’ acceptance (Moldovan et al., 2011). Originality can increase consumers’ intention to

adopt innovative products only when a certain level of product usefulness is achieved (Li et al.,
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2015). Hence, understanding factors influencing perceived usefulness of upcycled products is
important. This research adds to this understanding by revealing a visual attribute that influences
perceived usefulness of upcycled products.

Third, more broadly, this research responds to calls for consumption in the CE context.
Despite extensive research on sustainable consumption or green consumption, motivating
consumers to participate in CE-oriented consumption behavior is still in its infancy stage
(Shevchenko et al., 2023). Upcycled products are created with old materials. The widespread
acceptance of these products can significantly contribute to the reduced consumption of raw
materials and waste generation, thus facilitating the move to the circular economy. This research
investigates consumers’ acceptance of upcycled products by showing that, while upcycled
products are pro-environmentally friendly due to their upcycling production method, the atypical
product appearance emerging from this production method can adversely impact consumers’
acceptance of these products.

With regard to the product design literature, this research makes contributions in three
ways. First, this research responds to the call for empirical research on the relationships among
product aesthetics, product function, and consumer response (Townsend et al., 2011). In prior
research, product aesthetics and product function, as two basic dimensions of product design, are
typically examined separately regarding their impacts on product or brand evaluation (Biliciler et
al., 2022; Page and Herr, 2002; Veryzer and Hutchinson, 1998). Only a few studies empirically
associate these two dimensions by exploring the boundaries of their relationships (Hagtvedt et
al., 2014; Schnurr et al., 2017) or their interactive effects on marketing outcomes (Jindal et al.,
2016). However, in these studies, product aesthetics is consumers’ holistic perceptions of

product appearance. In contrast, the current research focuses on a specific and clearly defined
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visual feature, namely visual past/dual identity discernibility, and demonstrates its negative
effect on product function (indicated by perceived product usefulness) and consumer evaluation
of products. This extends the knowledge of the intricate relationships among product aesthetics,
product function, and consumer response.

Second, this research contributes to research on design typicality. Atypical product design is
a common practice used by producers to make their products stand out in the market (Desai and
Ratneshwar, 2003). Despite its potential for differentiation, atypical product design has been
found to cause several negative evaluations of products, such as lower perceived functionality
and reduced aesthetic appeal (Landwehr et al., 2013; Schnurr, 2017). In contrast to these research
where the form of atypical design was randomly selected, the current research investigated a
clearly defined form of atypical design: high visual past/dual identity discernibility. We found
that this atypical form has a negative impact on perceived product usefulness and consequently
on overall product evaluation, which is consistent with previous research on atypical product
design. Additionally, regarding the mechanism underlying the negative effect of atypical product
design on product evaluation, prior research primarily concentrated on processing fluency
(Landwehr et al., 2013; Pleyers, 2021). While the current research revealed a new mechanism,
namely perceived intrusiveness, to explain the negative effect of atypical product design on
product evaluation. Given that this mechanism has never been studied in product design
literature, it constitutes a novel insight in this research domain.

Third, this research provides a new perspective on the relationship between product
category schema and consumer perceptions about visual product design. Previous research has
indicated that product category schema can help consumers efficiently process visual product

design and infer product information (e.g., product benefits), when the design corresponds with
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those stored in the schema (Meyers-Levy and Tybout, 1989; Kreuzbauer and Malter, 2005). In
contrast, if a visual product design fails to evoke any schema, consumers’ processing of visual
product design and associated product information may become less fluent and efficient (Moreau
et al., 2001). In the current research, we studied a new scenario involving product category
schema and consumer perceptions about visual product design. Specifically, we found that if the
visual product design in a single product can evoke two different category schemas, consumers
will have negative perceptions, i.e., perceived intrusiveness, which subsequently leads to lower
perceived product usefulness and less positive product evaluation. This suggests that, in a single
product, evoking either no product category schema or multiple schemas is not desirable for

consumers.

12. Practical implications

This research has clear managerial implications. First, given the uniqueness of past identity
inherent in upcycled products, upcycling businesses are inclined to accentuate this feature to
consumers, thereby enhancing product appeal, as suggested by extant research. One common
method to make this feature salient is presenting past identity in upcycled product appearance,
which has been widely adopted in the upcycled product market. However, our findings point to a
different perspective. Despite the distinctiveness of past identity, visually presenting it in the
appearance of upcycled products can adversely affect product appeal due to increased perceived
intrusiveness and decreased perceived product usefulness. Therefore, for upcycling businesses,
although they can highlight the specialness or creativity of upcycled products by informing
consumers of past identity, it is not advisable to visually exhibit past identity in product

appearance. In practice, during the upcycling process, designers of upcycled products ought to
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devise strategies to conceal past identity of these products through actions such as painting,
cutting, or reshaping.

Second, the practical implication for upcycled product businesses also extend to new
product businesses. Possibly inspired by upcycled products, new product manufacturers may
incorporate visual elements from two product categories in a single product to enhance product
creativity or uniqueness. We do not doubt about this positive outcome of enhanced product
creativity or uniqueness. But this research uncovers a potential risk: high perceived intrusiveness
and low perceived usefulness, which would offset the positive outcome and result in an overall
negative product evaluation. Therefore, for new products, particularly those emphasizing
usefulness or functionality, visual product design which incorporates visual elements from two
product categories in a single product is not recommended.

Third, the mechanism involving product usefulness implies a strategy to mitigate the
negative effect of high visual past/dual identity discernibility: emphasizing product usefulness.
Sometimes, the design of high visual past/dual identity discernibility is unavoidable or deemed
necessary. For instance, in upcycled products, concealing past identity may cause high
production costs. Or in new products, designers may prioritize product creativity. In such cases,
marketers can promote products by emphasizing product usefulness, thereby alleviating reduced

perceived product usefulness caused by the design of high visual past/dual identity discernibility.

13. Future research directions

In this research, we primarily investigated the negative effect of high visual past identity
discernibility on consumer evaluation of upcycled products and the underlying mechanism.
Based on the mechanism found in this research, future research could explore the moderators to

mitigate or reverse the effect along two pathways. The first pathway is related to perceived
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intrusiveness. Literature suggests that consumers perceive upcycled products with high visual
past identity discernibility as intrusive, possibly because the visually discernible past identity has
the features of high visual salience, low semantic compatibility, and low personal relevance.
Future research could explore whether reducing visual salience (e.g., employing smaller or fewer
visual elements indicating past identity), enhancing semantic compatibility (e.g., specifying
product use contexts that align with both the past and present identity), or increasing personal
relevance (e.g., targeting consumers for whom past identity holds special meanings) could
mitigate or reverse the negative effect of high visual past identity discernibility. The second
pathway is related to perceived usefulness. Literature suggests that use demonstration can
increase perceived product usefulness (Heiman and Muller, 1996). In this sense, if visual
elements indicating past identity of upcycled products are demonstrated to be useful in the
potential usage scenarios, consumers may perceive upcycled products with high visual past
identity discernibility as more useful. The negative effect of high visual past identity can thus be
mitigated or even reversed. In addition, literature suggests that perceived usefulness may carry
less weight in product evaluation when consumers prioritize the hedonic aspects of products
(Chitturi et al., 2007). Hence, if consumers are primed with a hedonic consumption goal or have
a dispositional preference for hedonic value over utilitarian value in consumption, they may
allocate less attention to the usefulness of upcycled products. Consequently, the negative effect
of high visual past identity discernibility on perceived product usefulness is likely to be
mitigated.

Additionally, as this research investigates product appearance design, it is important to
recognize that our findings might be influenced by prevailing consumption culture in society,

especially on the aspect of aesthetic preference. For instance, while CE is proposed as a global
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strategy to address issues of resource scarcity and waste generation, the prevalence of CE-
oriented consumption varies across different countries and regions. In regions where upcycled
products or upcycling practices are popular, consumers may have become accustomed to
encountering a product displaying multiple categories in its appearance. Or they may be glad to
see the repurposing of old objects for new purposes. With increased familiarity with upcycled
products or awareness of circular consumption practices, consumers may perceive products
displaying multiple categories in appearance less intrusive. Future research could test our
findings in online or offline communities where upcycled products or upcycling practices are

popular.
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CHAPTER 6 — GENERAL CONCLUSIONS & FUTURE RESEARCH

Altogether, this thesis investigates consumer behavior that contributes to the circular
economy (CE), with a particular emphasis on upcycling related behaviors, specifically consumer
upcycling and purchase of upcycled products. Essay 1 systematically reviews the existing
literature to develop a comprehensive framework of factors that influence CE-oriented product
use behaviors including consumer upcycling. This framework demonstrates how different
factors, occurring at different stages of product use, influence consumers’ assessment of different
types of product value (i.e., functional, social, and emotional value), thereby shaping their
product use behaviors. Essay 2 and Essay 3 center on a specific product use behavior examined
in Essay 1: consumer upcycling. They identify the internal motivations driving this behavior and
show its potential consequences. By integrating qualitative evidence from Essay 2 and
quantitative evidence from Essay 3, two main results can be derived. First, perceived competence
is the predominant motivation for consumer upcycling, followed by waste prevention and
frugality motivations. Second, consumer upcycling is intimately linked with purchase of
upcycled products. This link is evidenced by the finding that consumers with certain consumer
upcycling motivations (i.e., waste prevention, social connectedness, and emotional attachment)
display a heightened willingness to buy upcycled products. Essay 4 adds the understanding of
upcycled product consumption by demonstrating the role of a product factor — visual past
identity discernibility — which is rooted in upcycling process and reveals distinctiveness of
upcycled products. Following a series of controlled experiments, Essay 4 shows that high visual
past identity discernibility in upcycled products decreases consumer evaluation of these products
because this product attribute leads to consumers’ perceived higher intrusiveness and thus lower

perceived product usefulness.
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This thesis offers contributions to the research domains of CE, sustainable consumption,
and upcycling in several ways. First, prior research in CE has investigated various approaches —
including technology, supply chain, business models, waste management — that supply-side
actors (e.g., companies, governments) can take to facilitate the transition towards the CE. How
the consumer, another critical actor in the CE, contributes to the CE is underexplored (Kirchherr
et al., 2017; Hobson et al., 2021). Focusing on the consumer perspective, this thesis advances the
CE research domain by enhancing understanding of the consumer in the CE, both in breadth and
depth. In terms of breath, a systematic literature review of various CE-oriented product use
behaviors was conducted in the first essay. In terms of depth, the remaining three essays
empirically studied one specific CE-oriented product use behavior — consumer upcycling, and
consumption of one particular type of CE-oriented product — upcycled products.

Second, this thesis provides rich insights into several specific sustainable consumption
behaviors that are under-explored in existing literature, namely, purchase of upcycled products
and various product use behaviors such as upcycling. While sustainable consumption
encompasses sustainable behavior throughout all stages of consumption, including purchase, use,
and disposal, scholarly attention has predominantly focused on the purchase and disposal stages
over the use stage (Prothero et al., 2011). Essays 1, 2, and 3 in this thesis address this deficiency
by delving into factors influencing product use behavior. Additionally, despite abundant research
on purchase behavior of sustainable products, there exists a dearth of research on purchase of
upcycled products, a new type of sustainable products in the market. Essay 3 and 4 fill this gap
by examining the consumer attributes, specifically internal motivations of consumer upcycling,
associated with the purchase of upcycled products (Essay 3), and a product feature influencing

this behavior (Essay 4).
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Third, this thesis identifies several new antecedents of sustainable consumption. Existing
studies in the sustainable consumption domain revolve around two types of antecedent factors:
human-related factors (e.g., consumer motivation, social influence) and product-related factors
(e.g., packaging, brand) (Hosta and Zabkar, 2021). Human-related factors mostly have an other-
benefiting orientation (White et al., 2019), as the sustainable feature mainly benefits other people
or the environment (De Groot and Steg, 2009). To broaden the group of sustainable consumers,
more attention should be paid to factors with a self-benefiting orientation, a broader human
inclination (Taylor and Brown, 1988). Moreover, self-benefiting factors can cause more positive
spillover in sustainable behavior, thereby leading to more environmental benefits (Maki et al.,
2019). Essay 2 and 3 contribute to the understanding of self-benefiting factors in sustainable
behavior by delineating several specific self-benefiting factors (i.e., internal motivations) that
influence upcycling related behaviors. Regarding product-related factors, the emphasis of
previous research is largely on marketing messages about products rather than their physical
appearance (Olsen et al., 2014), possibly because appearance of sustainable products is often
assumed to be identical to that of conventional alternatives. However, not all sustainable
products have conventional product appearance; some are intentionally designed in an
unconventional way, while others naturally acquire unconventional appearances due to their
sustainable features. Since product appearance often shapes consumers’ first impression of
products, it is important to investigate how unconventional product appearance influences
sustainable consumption. Essay 4 adds to this understanding by identifying a novel factor (i.e.,
visual past identity discernibility) related to unconventional appearance of upcycled products.

Fourth, this thesis contributes to the literature on upcycling from the consumer perspective,

by offering three novel findings. First, consumer upcycling can be an internally motivated
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sustainable behavior. Prior research has predominantly focused on the sustainable feature of this
behavior and emphasized motivations external to consumers such as environmental concern and
economic savings (Wilson, 2016; Coppola et al., 2021). Essay 2 and 3 demonstrate that
consumer upcycling can be motivated by various internal motivations. Second, consumers’
different roles in upcycling are interconnected. Prior research has investigated consumers’
creator role and buyer role separately, without considering their connection. Essay 2 and 3 show
the positive relationship between consumers’ creator role (consumer upcycling) and buyer role
(purchase of upcycled products) in upcycling. Third, product appearance plays an important role
in consumption of upcycled products. Despite the prevalence of upcycled products with
unconventional appearance in the market, prior research has concentrated on upcycled products
with conventional appearance. Essay 4 examines the unconventional appearance of upcycled
products by investigating a visual attribute — visual past identity discernibility — that captures a
crucial facet of their unconventional appearance. This essay analyzes the impact of this attribute
on consumer evaluation of upcycled products and its underlying mechanism.

The theorizing and findings of the four essays open several avenues for future research.
First, future research can examine company-side factors encouraging consumer upcycling. Our
findings suggested various consumer-side factors (e.g., internal motivations) influencing
consumers’ intention to do upcycling. Since companies are the main providers of products for
consumer upcycling, factors related to companies are also likely to impact consumers’
willingness to do upcycling with their products. For instance, factors such as modular or easy-to-
disassemble product design, minimalist product aesthetics, useful upcycling suggestions in
product instruction, and accessible upcycling services, may incentivize consumers to consider

upcycling at the end of a product’s lifecycle. For companies, incorporating upcycling into their
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products and services can yield two main benefits. Firstly, it enhances a company’s sustainable
image. Unlike abstract sustainability labels or claims, promoting upcycling represents a concrete
practice, thereby authentically demonstrating a company’s commitment to sustainable
development. In addition, the feasibility of upcycling of a product can increase consumers’
perceived value of the product, potentially leading to an increased willingness to pay.
Consequently, a company’s profits may benefit from it.

Second, future research can explore the interactions between consumer attributes and
product features on purchase of upcycled products. This thesis examined the influence of
consumer attributes (i.e., motivations of consumer upcycling) and a product feature (i.e., visual
past identity discernibility) separately. It might be interesting to investigate how consumer
attributes moderate the effects of upcycled product features on consumers’ preference for
upcycled products. For instance, for the feature of visual past identity discernibility studied in
this thesis, consumer attributes like uniqueness seeking might moderate its effect on upcycled
product evaluation. In addition to this feature, there are many other features in upcycled products
that are not commonly observed in other product categories. For instance, the selection of old
objects for upcycling can range widely; some old objects are just commonplace items such as
beer bottles, while some carry certain special meanings such as luxury brand products and items
laden with cultural connotations. The producer of upcycled products can also exhibit diversity;
upcycled products can be produced by big companies, artisans, or individuals interested in
upcycling. Besides investigating the impacts of these features on upcycled product evaluation, it
would be worthwhile to explore how these impacts are moderated by consumer attributes such as
their motivation to do upcycling, motivation to buy upcycled products, and dispositional

creativity.
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Third, future research is needed to investigate other actions through which consumers can
actively participate in upcycling. The current thesis focused on consumer engagement in
upcycling through consumer upcycling and consumption of upcycled products. These actions
take place at product use and purchase stages. In addition to these two stages, a product lifecycle
also includes product disposal, creation, and sale stages. At each of these stages, consumers can
be incorporated into upcycling. For instance, at the stage of product disposal, consumers can
participate in companies’ or governments’ take-back systems that support industrial upcycling.
At the stage of product creation, consumers can participate in co-production-based business
models that incorporate upcycling by submitting old objects, offering upcycling ideas, or co-
creating products. At the stage of product sale, consumers can build their small upcycling
businesses on e-commerce platforms or social communities. They can either sell upcycled
products or provide upcycling services. Future research can investigate factors that facilitate or
hinder consumers’ willingness to engage in these upcycling related actions. Regarding
facilitators, future research can explore what value or benefits consumers can derive from their
engagement in these actions. In terms of barriers, future research can explore consumers'
obstacles pertaining to spatial, temporal, exertional, and psychological dimensions when
engaging in these actions.

Fourth, future research can examine the interplay among consumers’ multiple roles in other
circular approaches, such as access-based (delivering service/functionality rather than product
ownership) and ecosystemic business models (collaborations among network members to
circulate resources). This thesis demonstrated a positive relationship between consumer
upcycling and purchase of upcycled products. These two behaviors involve consumers’ different

roles (i.e., creator and buyer) in upcycling. Similarly, in some other circular approaches,

229



consumers may also act in multiple roles. For instance, in access-based business models,
consumers could assume the role of either buyer or the provider of service. In ecosystemic
business models, consumers may interact with different network members in one eco-system,
thus assuming multiple roles. Regarding this research direction, an example research question
could be: which factors that influence the adoption of one role can facilitate consumers' transition
to the other role?

To conclude, this thesis deepens our understanding of consumer behavior within the circular
economy framework, with a specific focus on behaviors related to upcycling. Through an
extensive and systematic literature review, it provides a broad picture of consumers’ CE-oriented
use behavior. Furthermore, through empirical studies, it demonstrates how one specific CE-
oriented product use behavior, namely, consumer upcycling, is influenced by internal
motivations. Extending this investigation, this thesis delves into the influence of these
motivations on consumers’ intention to purchase upcycled products. Additionally, the impact of
a product feature, namely, visual past identity discernibility, is deeply explored, thereby

enriching the insights on consumer evaluation of upcycled products from a product perspective.
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