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ABSTRACT

The transition to a circular economy (CE) in the textile and clothing (TC) industry is frequently attributed to sustainability-
oriented innovation (SOI), yet empirical understanding of the systemic conditions under which SOI enables CE remains underde-
veloped. This study addresses the gap by offering a novel, context-specific analysis of how consumer behaviour and institutional
quality shape the effectiveness of SOI in a high-consumption, developed economy context. Drawing on survey data from 280
UK-based textile and clothing firms and employing rigorous partial least squares-structural equation modelling (PLS-SEM), this
study provides robust evidence that SOI has a significant positive influence on circular economy transitions (CET). However,
this effect is contingent: it is strengthened by consumer willingness to buy and weakened by institutional voids. Notably, regu-
latory compliance, often assumed to drive sustainability, does not significantly moderate the relationship between the SOI and
CET. These findings challenge linear models of innovation diffusion and reinforce a more relational, system-aware understand-
ing of circular transitions. The study makes an original theoretical contribution by modelling SOI as a second-order construct
and CET as a multidimensional outcome. It offers actionable insights for firms and policymakers by exposing the limitations
of compliance-led strategies and calling for more integrated, behaviourally informed approaches to managing innovation for
sustainability.

1 | Introduction et al. 2024), while CET represents systemic shifts away from

the linear ‘take-make-dispose’ model towards regenerative,

As calls for transitioning to a circular economy (CET) have
intensified (Ishaq et al. 2025), in response to escalating and
irreversible ecological damage, sustainability-oriented innova-
tion (SOI) has emerged as a key driver of this transition (Dey
et al. 2020). SOI entails the integration of environmental and so-
cial considerations into innovations (Adams et al. 2016; Tanveer

closed-loop systems prioritising reuse, recycling, and resource
efficiency (Dey et al. 2022).

Theoretically, SOI acts as an enabler of CET by providing
the innovation capabilities, product/service redesigns, and
business model transformations required to operationalise

Abbreviations: AB-PSS, access-based product-service systems; CB, consumer behaviour; CE, circular economy; CET, circular economy transitions; CG, circular
growth; CS, circular synergy; EPR, extended producer responsibility; IF, institutional factors; IV, institutional voids; PLS-SEM, partial least squares-structural
equation modelling; RC, regulatory compliance; SBM, sustainable innovations in business models; SDGs, sustainable development goals; SOI, sustainability-oriented
innovation; SPI, sustainable innovations in products; SPRI, sustainable innovations in processes; TC, textile and clothing; WB, willingness to buy.
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circular principles (De et al. 2020). Empirically, however,
the SOI-CET link has not been consistently validated, as
consumer demand, institutional support, and systemic con-
straints often influence/disrupt this relationship, particularly
in resource-intensive sectors such as textiles and clothing
(TC) (Saha et al. 2024).

Notably under-explored are the systemic and contextual factors
that may strengthen, weaken, or distort the effectiveness of SOI
in driving circularity (Dey et al. 2020). We argue that consumer
behaviour (CB) and institutional factors (IF) are two critical
moderators. On the demand side, consumers’ willingness to
buy (WB) sustainable and circular products directly affects the
commercial viability of SOI, yet WB is influenced by trust, af-
fordability, and convenience trade-offs that can either reinforce
or undermine circular transitions (Cascavilla et al. 2025). On
the institutional side, regulatory compliance (RC) and institu-
tional voids (IVs), such as fragmented enforcement or policy
misalignment, can act as hidden barriers to scaling sustainable
innovations. While existing literature (see Saha et al. 2024) ac-
knowledges these influences, they are often treated as back-
ground context or external constraints, rather than as dynamic
moderators of the SOI-CET relationship.

A recent literature review of the authors (see Saha et al. 2024)
allowed us to identify three significant gaps: first, much of
the existing literature (e.g., Mehrabi et al. 2025; Rodriguez-
Espindola et al. 2022) focuses either on internal firm capa-
bilities (e.g., dynamic capabilities, lean-SOI synergies) or
supply-side challenges in resource-constrained settings, over-
looking demand-side dynamics and institutional contingencies
that shape innovation outcomes. Second, SOI has often been
studied in manufacturing contexts within developed countries
(e.g., De et al. 2020; Dey et al. 2020), yet relatively little atten-
tion has been paid to how it functions in high-consumption
markets with advanced environmental regulations. And
third, the mechanisms through which SOI influences CE re-
main under-theorised, particularly with respect to moderating
factors like CB and IFs (Adebanjo et al. 2016). Constructs such
as WB, a key behavioural driver of sustainable consumption,
have been discussed in CE literature but are rarely embedded
within SOI-CET frameworks. Likewise, IV and RC issues are
recognised as structural impediments (Calzolari et al. 2025;
Hugq et al. 2014; Stal and Corvellec 2022), yet their moderat-
ing influence on the SOI-CET relationship is seldom modelled
empirically.

To address these gaps, we pose the following research ques-
tions (RQs):

RQ1. How does SOI drive CET?

RQ2. Do CB and IFs moderate the relationship between SOI
and CET? If so, how?

We chose the TC industry as the empirical and the United
Kingdom as the developed country context for this matter.
The TC industry has long been recognised as a significant
contributor to environmental degradation, with unsustainable
production practices, resource-intensive processes, and high
levels of waste generation (Colucci and Vecchi 2024). The sector

accounts for approximately 10% of global greenhouse gas emis-
sions and nearly 20% of industrial water pollution annually
(Saha et al. 2021).

Similarly, as a developed, consumption-intensive economy
with relatively mature sustainability regulations, the United
Kingdom represents a pertinent context where the presence of
SOI, consumer awareness, and regulatory frameworks should,
in theory, support CET. However, the UK's TC waste remains
among the highest in Europe (Moore 2020), and circular mod-
els have not scaled at pace, raising questions about the systemic
frictions that continue to obstruct transformation. This makes
the United Kingdom a critical test case for evaluating the real-
world conditions under which SOI enables CET, and where it
falls short.

Drawing on survey data from 280 UK textile and clothing firms,
the study uses PLS-SEM to explore how SOI drives CET. It con-
ceptualises SOI as a multidimensional construct comprising
product, process, and business model innovations, each contrib-
uting distinctly to CET. The findings extend institutional theory
by showing that institutional voids weaken the SOI-CET rela-
tionship even in a developed country, while regulatory compli-
ance has no significant effect. They also contribute to consumer
behaviour theory by revealing that willingness to buy acts as
a dynamic moderator, with consumer engagement shaped by
trust, affordability, and systemic reinforcement.

Our findings position circular economy transitions as a contem-
porary manifestation of creative destruction, a process recently
revisited by the 2025 Nobel Prize in Economic Sciences awarded
to Philippe Aghion, Peter Howitt, and Joel Mokyr for their work
on innovation-driven growth (Aghion and Howitt 1992). By
revisiting Schumpeter's (1943a) insight that progress emerges
through cycles of renewal and replacement, we show how SOI
might function as a modern form of creative destruction in the
long term due to its potential to dismantle linear, resource-
intensive systems while generating regenerative pathways.
However, this is conditional upon SOI being supported by a
move beyond today's compliance-based strategies toward inte-
grated approaches that align innovation with institutional adap-
tation/reform and behavioural change.

The paper is organised as follows: Section 2 critically reviews
the literature and develops the conceptual framework and hy-
potheses for analysis; Section 3 describes the methodological
framework, including survey design, data collection, and PLS-
SEM method and model; Section 4 analyses the data and pres-
ents the results. Section 5 offers a discussion of the findings
before concluding in Section 6.

2 | Literature Review

This study adopts an integrated theoretical framework com-
prising institutional theory (DiMaggio and Powell 1983;
North 1990; Scott 2013), consumer behaviour (CB) theory of
planned behaviour (Ajzen 2020, 1991), and complementarity
theory (Mahapatra et al. 2010; Milgrom and Roberts 1995) to
explore the role of SOI in driving CET in the TC industry in a
developed country context.
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2.1 | Sustainability-Oriented Innovation (SOI)

The concept of innovation for sustainability is rooted in
Schumpeter's notion of creative destruction (Schumpeter 1943b).
Laureates of the 2025 Nobel Prize in Economic Sciences, Aghion
and Howitt (1992) demonstrated how technological renewal
drives long-term economic growth through cycles of disruption
and replacement. This logic has since been extended to ecologi-
cal contexts through the lens of eco-innovation (Rennings 2000).

SOI synthesises these traditions, embedding purpose-driven
transformation across firm functions (Adams et al. 2016) and
technology transitions across sectors and societies (Freeman
and Perez 1988; Geels 2002; Perez 2002). Therefore, distinct
from conventional innovation, which emphasises efficiency or
cost reduction, SOI entails a more holistic approach that inte-
grates environmental, social, and economic value into product,
process, and business model innovations; converting them into
sustainable product innovation (SPI), sustainable process inno-
vation (SPRI), and sustainable business models (SBM) (Boons
et al. 2013; Boons and Liideke-Freund 2013). As per the comple-
mentarity theory, SPI, SPRI, and SBM hold the key to creative
destruction as mutually reinforcing components of SOI, creat-
ing synergistic value when pursued holistically rather than as
isolated efforts.

It is also important to note that SOI extends beyond related
concepts such as green, eco, or circular innovation (Cruciata
et al. 2024). Green innovation typically focuses on pollution
control, whereas eco-innovation encompasses lifecycle thinking
(Bossle et al. 2016). In contrast, circular innovation focuses on
closing resource loops (Bocken et al. 2025). SOI, however, en-
compasses all these but additionally requires broader organi-
zational transformation and social impact integration (Afeltra
et al. 2023). Therefore, SOI has the potential to generate a
techno-economic paradigm shift (i.e., CET) in overarching pro-
duction systems, organization and institutions (Dey et al. 2020).

2.2 | Circular Economy Transitions (CET)

A growing body of research presents CET as a complex, mul-
tidimensional process influenced by institutional dynamics,
innovation capacities, and systemic conditions/barriers. Below,
we address this multidimensionality through the lenses of the
theories adopted in this study.

2.2.1 | CET and Institutional Voids

Institutions comprise both formal institutions (rules, poli-
cies, enforcement) (North 2016) and informal cultural norms
(Scott 2013). Institutional theory provides the foundation for
understanding how external regulatory frameworks (formal in-
stitutions), societal/cultural norms (informal institutions), and
market structures (institutional void) influence the adoption
of SOI (Saha, Malesios, et al. 2023). In the context of CET, this
theory helps explain how varying institutional contexts either
enable or constrain the adoption of SOI. Specifically, in institu-
tional environments characterised by robust RC mechanisms,
enforceable environmental legislation, and supportive policy

infrastructures, as demonstrated by developed countries, firms
are more likely to engage in SOI not merely as an operational
adaptation, but as a strategic act of legitimacy-seeking and field-
level alignment (Bromley and Powell 2012; North 1990).

Conversely, in institutional environments characterised by
weak governance, fragmented infrastructure, or regulatory
ambiguity (North 2016; Scott 2013), the institutional logics nec-
essary to sustain transformative innovation remain underdevel-
oped, resulting in symbolic rather than substantive adoption of
circular practices. IVs, defined as the absence or weakness of
formal regulations and enforcement mechanisms, are typically
associated with developing economy contexts (Peng et al. 2009).
This framing is particularly salient in the TC industry, where
global value chains span jurisdictions with varying degrees of
IVs (Gereffi et al. 2005). In addition, fragmented infrastruc-
ture, weak enforcement, and policy ambiguity also constrain
CET in developed economies (Calzolari et al. 2025). This stems
from institutions being unprepared for the new paradigm, and
CET operating within institutions built for the existing system
(Dey et al. 2020). Even when formal regulations exist, the prac-
tical efficacy of RC is frequently undermined by means-end
decoupling, where firms symbolically comply with (Stal and
Corvellec 2022).

2.2.2 | CET and Consumer Behaviour

In parallel, informal institutions, such as social norms, cul-
tural values, and societal expectations, manifest most directly
through consumers’ planned behaviour (Ajzen 2020, 1991), in
the form of the willingness to buy (WB) sustainable products.
WB reflects consumers' readiness to act on sustainability pref-
erences under real-world trade-offs (Manika et al. 2021). It is
particularly relevant for assessing the adoption potential of CET
through SOI-driven business models, which require consumers
to evaluate not only price and utility but also trust in sustainabil-
ity claims and perceived value (Cascavilla et al. 2025).

These informal pressures are critical in legitimising or inhib-
iting CET through SOI. In markets with strong normative ex-
pectations around sustainability (e.g., the United Kingdom),
consumers are more likely to favour circular offerings such as
rental, resale, or biodegradable garments (Tunn et al. 2021).
Also, consumers willing to pay more for sustainable options is
evidenced in Italy, where subsidies for circular offerings show
better consumption outcomes compared to punitive measures,
such as carbon tax, particularly in the low-income consumer
groups (Cascavilla et al. 2025). Encouraging evidence from
other sectors suggests that consumers can respond positively
to sustainability initiatives when trust and value alignment are
clearly established. For instance, in the animal health industry,
Saha, Malesios, et al. (2023) report that customers were not only
receptive to sustainability claims but also willing to pay up to a
20% premium for environmentally responsible products.

On the contrary, in socio-cultural contexts where afford-
ability, trend responsiveness, or convenience outweigh sus-
tainability concerns, choice dilemmas may arise, leading to
behavioural inconsistencies that hinder the market diffusion
of SOI and overall, CET (Saha et al. 2024). For instance, in
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the TC industry (fast fashion segment, particularly), this po-
tential is often constrained by persistent choice dilemmas,
convenience, ethical trade-offs, and a lack of willingness to
pay a sustainability premium (Tunn et al. 2021). Research
(e.g., Colasante and D'Adamo 2021; Hussain et al. 2025) also
indicates that, despite expressing pro-sustainability attitudes,
many consumers hesitate to follow through when sustain-
able alternatives come with higher prices or unfamiliar usage
models.

For these reasons, informal institutional forces are conceptu-
ally situated within the broader framing of consumer WB to
account for consumer heterogeneity across geographies, in-
come levels, and cultural contexts. These demand-side dynam-
ics, particularly CB, have not received substantial scholarly
attention in comparison to the role of firms in driving CET.
This gap is especially critical in the TC industry, where fast
fashion, disposability norms, and identity-driven consump-
tion influence the viability and direction of SOI (Colasante
and D'Adamo 2021).

2.2.3 | CET and Complementarities

Complementarity theory posits that the joint adoption of mu-
tually reinforcing practices can lead to superior performance
outcomes (Mahapatra et al. 2010). In the context of CET, the
complementarity theory offers a valuable explanatory frame-
work for understanding how internal innovation capabilities
and external environmental conditions interact to influence
transition outcomes. Specifically, SOIs across product, process,
and business model domains often generate non-linear and syn-
ergistic effects on CET when enacted in mutually reinforcing
configurations (Dey et al. 2020).

SOI contributes to resource efficiency, waste minimisation, and
the reduced reliance on finite resources (Reike et al. 2023). SPI
is often the entry point for circularity in TC firms, incorporating
eco-design principles and sustainable materials to meet rising
consumer demand (Saha et al. 2024). SPRIs build on this by
adopting cleaner production methods and closed-loop systems,
increasingly supported by digital tools for traceability, perfor-
mance monitoring, and supply chain optimisation (Ecer and
Torkayesh 2024). The third domain, SBM, includes models like
resale, rental, and product take-back schemes, often based on
Access-Based Product-Service Systems (AB-PSS), that enable
extended use, reduce resource inputs, and close material loops
(Fischer and Pascucci 2017; Kiihl et al. 2022). These complemen-
tarities are not inherent but contingent, as they depend on the
alignment with enabling institutional structures and demand-
side factors such as regulatory incentives and consumer WB.

2.2.4 | CET in the TC Industry

In the literature, circular growth (CG) and circular synergy
(CS) emerge as key constructs of CET (Manolchev et al. 2024;
Ratsimandresy and Miemczyk 2025). CG reflects firms' ability
to decouple resource use from economic expansion, while CS
captures how inter-firm and inter-sectoral collaborations (e.g.,
closed-loop supply chains, shared recovery systems) generate

system-wide sustainability gains (Ishaq et al. 2025). This is
particularly relevant for small and medium-sized enterprises
(SMEs), which dominate the TC value chain. Although SMEs
possess the agility to trial circular practices, they often lack ac-
cess to enabling infrastructure such as textile recycling facilities
and digital traceability platforms (Dey et al. 2022). These con-
straints hinder their ability to scale CE strategies, despite strong
innovation potential.

For that matter, CET in the TC industry is a non-linear, context-
sensitive transformation that depends on the alignment of
technological innovation, organisational change, institutional
support, and consumer participation (Dey et al. 2022; Goworek
et al. 2018). Recognising the complexities, contradictions, and
potential unintended consequences (e.g., rebound effects and
systemic inertia) is key to designing realistic and effective in-
terventions. In such a multi-actor ecosystem, SOI, when strate-
gically embedded, can serve both as an enabler and an outcome
of this transition.

2.3 | SOIfor CET

SOI is both a strategic capability and a path-dependent pro-
cess, shaped by internal leadership and external stakeholder
demands. Combinedly, these three domains of innovation (i.e.,
SPI, SPRI, and SBM) position SOI as a critical enabler of CETs
(Manolchev et al. 2024). Critical perspectives, however, caution
against viewing SOI as a panacea, as it often involves high up-
front investments, technological constraints, and operational
complexity. For example, closed-loop textile recycling technol-
ogies are promising, but they remain costly and inaccessible to
many firms (Perotti et al. 2025).

Moreover, SBMs such as AB-PSS may inadvertently promote
fast consumption cycles or short-term use, especially when CB
is driven by convenience rather than sustainability (Siderius and
Poldner 2021; Tunn et al. 2021). Overreliance on firm-led in-
novation might also be a downside of SOI. For example, Rossi
and Srai (2024) argue that without institutional alignment,
even robust SOI practices can lead to rebound effects, where
efficiency gains inadvertently stimulate higher consumption,
offsetting environmental benefits (Saha et al. 2024). Further,
the rebound effect poses a paradox: consumers may engage in
circular behaviours (e.g., renting or buying recycled garments)
but offset these by consuming more frequently under the guise
of sustainability (Yerushalmi and Saha 2025). Thermodynamic
limitations also persist, as in reality, material degradation over
time makes infinite reuse or recycling physically impossible
(Lehmann et al. 2023). This divergence highlights the need to
explore SOI not as a deterministic driver of CET, but as a contin-
gent enabler shaped by internal complementarities and external
institutional factors.

Adams et al. (2016), a foundational contribution, concep-
tualise SOI as a multi-level process involving optimisation
(e.g., waste reduction), organisational transformation (e.g.,
strategic reconfiguration), and systems building (e.g., insti-
tutional engagement). Klewitz and Hansen (2014) empha-
sise the development of dynamic capabilities in SMEs, in
addition to these processes. Empirical research supports this
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continuum, highlighting how firms reconfigure not only their
operational processes but also their innovation logics to en-
able CET (Mehrabi et al. 2025; Rogers 2003). For example,
Dey et al. (2020) empirically examine how lean practices and
SOI interact to enhance the sustainability performance of
UK-based SMEs, and later they (Dey et al. 2022) extend this
analysis across European SMEs adopting circular economy
practices. These studies offer robust evidence of how SOI un-
folds in resource-constrained contexts and how internal capa-
bilities influence sustainability outcomes.

More recently, efforts have been made to systematise the
measurement of SOI to reflect its multidimensional nature
and its alignment with the SDGs. Baxter and Chipulu (2023),
for example, created a measurement scale based on the triple
bottom line, covering environmental factors such as carbon
footprint and lifecycle impact, as well as market focus and
performance capabilities. This reflects a growing consensus
that SOI cannot be meaningfully assessed through single in-
dicators but requires multi-criteria frameworks that account
for systemic trade-offs and organisational capabilities (Reike
et al. 2023).

In the TC industry, SOI takes shape through multiple, interre-
lated pathways that reflect its multidimensional nature and the
three-level continuum of innovation, namely operational opti-
misation, organisational transformation, and systems building
(Saha et al. 2021). For instance, SPRIs such as lean manufac-
turing, low-impact dyeing, closed-loop production, and digital
traceability represent efforts at operational optimisation by
enhancing resource efficiency and reducing environmental
burdens.

Simultaneously, SPIs rooted in biomimicry, design thinking,
and the use of biodegradable or recyclable fibres contribute
to organisational transformation by embedding sustainabil-
ity into product design and manufacturing processes (Saha
etal. 2024). SBMs, including leasing, resale, and rental, further
extend product lifespans by aligning business models with CE
principles and the SDGs (Khitous et al. 2022). However, for
these innovations to generate systemic impact on the TC in-
dustry, they must be strategically embedded and supported
by enabling institutional frameworks (Rodriguez-Espindola
et al. 2022). Such SOIs in the TC industry often emerge as a
strategic response to institutional and regulatory demands for
sustainability (Scott 2013; Berrone et al. 2013) in line with the
institutional theory, which posits that organisations respond
to regulatory pressures and legitimacy cues from their exter-
nal environment.

A point to note is that the SOI-CET link is neither automatic nor
uniformly implemented across sectors. Especially in resource-
intensive industries like textiles, SOI often confronts opera-
tional, behavioural, and systemic frictions that dilute its circular
potential. Rather than treating this relationship as self-evident,
we position it as a critical baseline to interrogate the specific
conditions under which SOI facilitates CET and when it does
not. This approach enables us to disentangle some of the subtler
effects in later moderated hypotheses.

Therefore, we propose the following hypothesis:

Hypothesis 1 (H1):. SOI positively influences CET in the TC
industry.

2.4 | Moderating Role of Consumer Behaviour
(CB) in the SOI-CET Relationship

CB significantly moderates the relationship between SOI and
CETs in the TC industry. When consumers display high WB,
particularly for clothing rental, repair services, or upcycled gar-
ments, TC firms are incentivised to invest in SOI (Cascavilla
et al. 2025; Manika et al. 2021; Reike et al. 2023). Eco-conscious
consumers also reinforce CE practices through reuse, recycling,
and repair behaviors (Tunn et al. 2021).

From a theoretical standpoint, however, WB must be concep-
tualised as a heterogeneous construct. It varies across demo-
graphic (e.g., age, gender, income), psychographic (e.g., values,
lifestyles), and cultural dimensions (e.g., collectivism vs. indi-
vidualism), which influence how consumers engage with circu-
lar offerings. Prior studies (e.g., Testa et al. 2020) suggest that
national cultural norms shape levels of trust in sustainability
claims and acceptance of reuse-based models. As Colasante and
D'Adamo (2021) found, despite expressing pro-environmental
values, many consumers face behavioural inconsistencies due
to price sensitivity, convenience-driven habits, or scepticism to-
ward green claims. This often results in a gap between intention
and action. Younger consumers, for instance, may favour fast
fashion trends for affordability and novelty, resisting the shift to-
ward slower, circular models (Saha et al. 2024). While our study
does not disaggregate these variations, the United Kingdom
context provides a relatively coherent institutional and policy
environment, allowing for an analytical focus on investigating
the moderating role of WB without conflating cross-national
heterogeneity.

From a complementarity theory perspective, SOI alone is
unlikely to produce systemic outcomes unless supported by
demand-side complements such as WB. The effectiveness of
CBMs, for example, depends not only on design and production
changes but also on consumers’ willingness to engage with al-
ternative ownership structures, pricing logics, and usage norms.
Moreover, institutional theory broadens this understanding by
framing WB as a manifestation of informal institutional norms
that reflect societal values, trust in sustainability claims, and
cultural receptivity to circular consumption. The convergence
of these factors is hypothesised as:

Hypothesis 2 (H2):. Consumers' willingness to buy (WB)
sustainable products positively moderates the relationship be-
tween SOI and CET within the UK TC industry.

2.5 | The Moderating Role of Institutional Voids
(IV) in the SOI-CE Relationship

According to institutional theorists, the behaviour of firms is
shaped not only by formal rules but also by the broader insti-
tutional infrastructure that enables or constrains innovation
(North 1990; Scott 2013). In this sense, institutional reconfig-
uration mediates whether innovation (e.g., SOI) becomes a
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mechanism of creative destruction or remains a contained in-
cremental adjustment. In the context of CET, IVs represent gaps,
misalignments, or weaknesses in this infrastructure, ranging
from fragmented regulatory oversight to inconsistent policy
enforcement or the absence of market intermediaries (Saha,
Malesios, et al. 2023).

In response to the view that IVs are primarily relevant to
emerging markets, we argue that when new systems or para-
digms emerge, IVs can also take subtle yet impactful forms in
developed economies, such as the United Kingdom. SOI alters
the environment for firms and institutions, requiring institu-
tional adaptation (Freeman 1991; Freeman and Perez 1988;
Perez 2002). In the United Kingdom, the IFs for advancing CET
are comparatively mature, with established environmental reg-
ulations, policy commitments to net-zero targets, and emerging
initiatives like the right-to-repair legislation. Rather than the
absence of institutions, IVs in this context manifest as latent
institutional frictions, such as fragmentation across regulatory
domains, weak coordination between industrial and environ-
mental policies, and inconsistent enforcement, and therefore
create a structural lag between the early/installation and de-
ployment phases of the CET paradigm shift (Dey et al. 2020).
For example, while fiscal incentives and repair subsidies exist,
they are often narrowly targeted, lack continuity, or fail to
reach SMEs, the dominant actors in the TC sector (Cascavilla
et al. 2025). This creates ambiguity around compliance expec-
tations and weakens firms' confidence in investing in circu-
lar models, such as product take-back schemes or closed-loop
production.

Moreover, strong policy rhetoric around sustainability is not
always matched by robust implementation mechanisms. This
can result in means-end decoupling, leading to greenwash-
ing and undermining trust in CET (Huq et al. 2016; Stil and
Corvellec 2022). In such cases, SOI may be adopted symbolically,
with limited impact on core business models or supply chain op-
erations. Such latent voids can weaken the systemic conditions
required for effective CET by increasing compliance ambiguity,
discouraging investment in long-term innovation, and eroding
consumer and stakeholder confidence. Even in highly regulated
economies, therefore, institutional misalignments and policy
execution gaps can function as negative moderators, diluting
the transformative potential of SOI. Consequently, we hypoth-
esise that:

Hypothesis 3 (H3):. Vs negatively moderate the relation-
ship between SOI and CET within the TC industry, even in devel-
oped countries, such as the UK.

2.6 | Moderating Role of Regulatory Compliance
(RC) in the SOI-CET Relationship

Complementarity theory suggests that innovation outcomes
are strongest when internal capabilities (like SOI) align with
supportive external conditions (Mahapatra et al. 2010). In de-
veloped economies like the UK, RC is one such external factor
that can amplify the effectiveness of firm-level sustainabil-
ity initiatives. On one hand, formal regulatory institutions,

through frameworks such as Extended Producer Responsibility
(EPR), waste minimisation targets, and right-to-repair legisla-
tion, can reduce uncertainty, lower entry barriers for SOI, and
nudge firms toward long-term environmental goals (Alhola
et al. 2019).

High regulatory quality also improves transparency and trust,
both of which are essential in markets where consumer scep-
ticism towards green claims can deter engagement with circu-
lar offerings. For example, RC also plays a role in addressing
consumer concerns about health and safety, particularly about
used clothing. In models such as resale, rental, or take-back
schemes, consumer hesitancy can stem from concerns about
cleanliness, hygiene, and the overall condition of the garment
(Saha et al. 2024). Clear health and safety regulations, cover-
ing laundering standards, storage protocols, and quality control,
can help reassure consumers and build legitimacy for circular
alternatives. Here, formal institutions act not only as rule-setters
but as enablers of market transformation.

However, regulation is not without limitations as institutional
theory alerts us to the risks of regulatory fatigue, symbolic com-
pliance, and means-end decoupling (Bromley and Powell 2012).
Inflexible or poorly coordinated regulations can impose compli-
ance burdens and hinder innovation by introducing ambiguity
or disincentivising experimentation (Saha, Malesios, et al. 2023).
For RC to function as a positive moderator in the SOI-CET rela-
tionship, it must be robust in enforcement, adaptable to sectoral
contexts, and complemented by supportive mechanisms such as
awareness campaigns, public procurement, and collaborative
governance platforms.

Thus, while high-quality regulation has the potential to support
CET by aligning incentives and increasing trust, its effective-
ness may vary depending on enforcement, sectoral relevance,
and firm perceptions. Our final hypothesis reflects this contin-
gent logic, positing a positive moderation effect, but acknowl-
edging that the outcome depends on the regulatory architecture
and organisational response patterns.

Hypothesis 4 (H4):. RC positively moderates the relation-
ship between SOI and CET within the TC industry in a developed
country such as the UK.

These four hypotheses form the foundation of an integrated con-
ceptual model (Figure 1) that positions SOI as the core driver
of CET, moderated by both behavioural (WB) and institutional
factors (IV and RC).

3 | Research Design

The research design of our study is elaborated in Figure 2. The
systematic literature review of circular economy research (Saha
et al. 2024) and its contextual practice in the TC industry (Saha
et al. 2021) provided the backdrop for our study, informing the
identification of the research gap and the development of RQs.
First, in addition to the TC industry, we explain the research
context, specifically the choice of the United Kingdom as a de-
veloped country. We then describe the operationalisation of our
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FIGURE1 | Conceptual model.
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FIGURE2 | Research design of the study.

constructs and the design of our instrument. Finally, before hy-
pothesis testing and presenting our results, we discuss the reli-
ability and validity of the scale measures.

3.1 | Research Context

The United Kingdom represents a salient setting for examin-
ing circular economy transitions in the TC industry. It is also
a good representative of the developed economies that are
high on technology, consumption per capita, textile imports,
and sustainability consciousness. The United Kingdom not
only shares common institutional characteristics with other
European and developed economies worldwide but also pres-
ents similarities in international trade and sustainability mea-
sures in the TC industry (Table 1).

As a developed economy, the United Kingdom shares several
structural and policy similarities with other developed coun-
tries, such as high per capita consumption, advanced regulatory
frameworks, technological readiness, and heightened sustain-
ability awareness. Despite limited domestic textile manufactur-
ing, the United Kingdom is among the highest consumers and
importers of TC products, making the country an analytically
relevant context for studying SOI and CET. The UK's textile im-
ports as a percentage of total imports have seen steep growth over
the last decade (Figure 3). The UK fashion and textile industry
contributed £62 billion to the country's GDP and added 1.3 mil-
lion jobs (UKFT 2023). Although the UK's emissions from the
domestic production and processing of textiles are minimal due
to heavy imports of such goods, it generated 480,000t of textile
waste in 2023 with a carbon footprint 7.60 Mt. CO2 (Table 2). The
United Kingdom is ranked 4th in Europe after Italy, Germany
and France in terms of textile waste generation (Moore 2020).

3.2 | Operationalisation of Constructs

In line with the literature (De et al. 2020; Saha et al. 2024), we
operationalised SOI as three latent variables: sustainable inno-
vations in product (SPI), process (SPRI), and business model
(SBM). CET is also operationalised as a second-order construct
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Textile world export import snapshot (2023).

TABLE 1

Total
merchandise

exports (USD Textile exports as
% of total exports

Textile exports
(USD billion)

Textile imports as
% of total imports

Total merchandise

imports (USD billion)

Textile imports
(USD billion)

billion)

Country

Rank

0.98%

$29.8 $3027.2

3.17%

$3849.8

$122.0

United States

2.41%
5.94%
6.22%

2.82% $40.0 $1664.4
$616.0

3.16%
3.44%

$1914.9

$54.0
$33.4

Germany

$36.7

$1057.7

France

$717.3

$44.7

$941.7

$32.4

Japan

5.74%

$638.0

$36.7

4.70%

$637.9

$30.0

Italy

3.47%
4.71%
2.28%

3.02% $28.6 $616.0

2.15%
4.32%

$825.8

$24.9

Netherlands

$842.6

$39.6

$1116.1

$24.0

United Kingdom

$616.0

$13.8

$509.0

$22.0

Belgium

4.43%

$616.0

$27.3

4.44%

$450.0

$20.0

Spain

1.87%

$768.2

$14.4

2.95%

$609.3

$18.0

Canada

10

Source: Textile Imports and Exports: Data sourced from the Observatory of Economic Complexity (OEC) and World Population Review; Total Merchandise Imports and Exports: World Bank.
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FIGURE 3 | Textile export import trend of the United Kingdom in
last decade. Data sources: Textile Imports & Exports: Sourced from the
UK Trade.

comprising two latent variables of Circular Growth (CG) and
Circular Synergy (CS). As explained above, in line with the
planned behaviour theory, CB is operationalised through con-
sumers’ Willingness to Buy (WB) sustainable circular products.
In line with institutional theory, IFs are operationalised with
two latent variables: Institutional Void (IV) and Regulatory
Compliance (RC) (Table 3). We could not consider the com-
monly used global datasets for institutional research, such
as the Worldwide Governance Indicators (WGI) (Kaufmann
et al. 2011), due to their limited applicability in single-country,
cross-sectional studies like ours.

The control variables were composed of firm age, measured by
the number of years since foundation; firm size, measured by
the number of employees; % change in turnover; availability of
Environmental Certification; and the social project engagement
(Dey et al. 2020, 2022; Saha et al. 2021).

3.3 | Survey Design

A structured questionnaire survey using a 7-point Likert scale
was developed to test the hypotheses in our model. The survey
items consist of 41 indicators grounded in an earlier systematic
literature review (SLR) of authors elsewhere who reviewed CE
and SOI literature. They are designed to measure the latent vari-
ables, ensuring content validity, which ensures that the con-
structs are well defined and validated in the reputed published
literature (Hair et al. 2019).

Moreover, before full-scale deployment, the survey was crit-
ically reviewed by 10 TC industry experts, including business
owners, managers, sustainability officers, and policymakers.
The initial review of the questionnaires ensured the face va-
lidity of the measures and assessed the clarity and relevance of
the survey items (Hair et al. 2019). Feedback from the experts
was used to refine ambiguous questions and improve the overall
structure of the survey. Such refinement ensured that the ques-
tions effectively captured the intended constructs, minimizing
respondent confusion.

The measures were pilot tested using an initial dataset of 68
valid responses. It is recommended that exploratory factor

(o]
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TABLE 2 | The sustainability snapshot of the United Kingdom's textile industry.

Carbon Water Total textile Post-consumer Hazardous Textile Sustainable
footprint footprint waste (million textile waste chemical use imports textile index
Year (Mt CO,) (million m3) tonnes) (tonnes) (tonnes) (billion USD) (score)
2014 5.60 17,500 0.80 300,000 2200 7.50 52%
2015 5.80 18,000 0.90 320,000 2300 7.80 54%
2016 6.00 18,500 1.00 340,000 2400 8.10 55%
2017 6.30 19,000 1.10 360,000 2500 8.40 57%
2018 6.50 19,500 1.20 380,000 2600 8.70 59%
2019 6.80 20,000 1.30 400,000 2700 9.00 61%
2020 7.00 20,500 1.40 420,000 2800 9.30 63%
2021 7.20 21,000 1.50 440,000 2900 9.60 64%
2022 7.40 21,500 1.60 460,000 3000 10.00 65%
2023 7.60 22,000 1.70 480,000 3100 10.40 66%
Sources WRAP, WRAP, DEFRA, WRAP, WRAP, DEFRA Environment ONS, UN Textile
DEFRA Textile Eurostat Agency UK Comtrade Exchange,
Exchange WRAP

Source: Waste and Resources Action Programme (WRAP), Department for Environment, Food and Rural Affairs (DEFRA), Office for National Statistics (ONS) UK.

analysis (EFA) be used to test the reliability and validity of the
measures before collecting the full dataset. The loadings of all
the indicators were appropriate (threshold > 0.7), resulting in de-
sired reliability (alpha threshold >0.7) and validity (convergent
and divergent validity) (Hair et al. 2019).

3.4 | Data Collection and the Sample

Primary data were collected exclusively using QuestionPro
(https://www.questionpro.com/), an online survey platform
that enabled efficient and secure data collection. The survey
targeted business owners and managing directors to gather in-
sights into decision-making processes related to SOI and CET.
The survey has been designed to be self-reported.

The sample consisted of 280 valid responses from all regions of
the United Kingdom, ensuring its representativeness. The sam-
ple demographics are summarised in Table 4. The distribution of
respondents reflects a strong representation from major produc-
tion and consumption regions such as London, the North-West,
and the West Midlands. The sample is dominated by established
firms yet inclusive of younger entrants and mirrors the SME-
intensive nature of the industry (53% in the sample). Given
the size and structure of such firms, the use of self-reported,
cross-sectional data based on a single knowledgeable infor-
mant is appropriate and widely accepted in SME research (Kull
et al. 2018). Within the sample, the prevalence of environmental
certification and social engagement initiatives suggests that the
sector is increasingly attuned to sustainability imperatives.

3.5 | Variables

We present the model variables as first- and second-order con-
structs, along with the number of indicators used to measure

them in Table 5. Each of the latent variables had a high reliabil-
ity coefficient (i.e., above 0.8) to ensure the internal consistency
of the constructs (Hair et al. 2019)

Dependent variable: CET was defined as a second-order
construct. It was made of CG and CS as the two first-order
reflective constructs. Each of the two constructs consisted
of 4 indicators, with reliability coefficients of 0.817 and
0.840, respectively.

Independent variables: SOI was measured as a second-
order construct. The first-order constructs of SOI were SPI,
SBM, and SPRI. Each of these reflective constructs con-
sisted of 5, 4, and 4 indicators, with reliability coefficients
of 0.831, 0.850, and 0.821, respectively.

Moderators: There were three moderators in the model. The
WB, IV, and RC were composed of 4, 5, and 7 indicators, with
reliability coefficients of 0.822, 0.823, and 0.858, respectively.

Controls: Firm age, firm size, sector, % change in turnover,
environmental certification, social projects engagement
(Dey et al. 2022; Saha et al. 2021; De et al. 2020)

3.6 | Data Analysis and Model Specification

The study employs PLS-SEM to test the hypothesised structural
relationships among SOI and its interactions with WB, IV, RC,
and CE transitions. PLS-SEM was employed due to its ability
to model complex relationships between observed and latent
variables, allowing us to test both direct effects (e.g., the impact
of SOI on CE transitions) and interaction effects (e.g., the mod-
erating roles of WP, IV, and RC). Scholars commonly use PLS
SEM (a variance-based approach) for testing the causal rela-
tionships, while CB-SEM (a Co-variance based SEM) for theory
testing (Henseler et al. 2014). In this research, the primary aim
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https://www.questionpro.com/

TABLE 3 | Latent variables of constructs for the analytical model.

Constructs Latent variables

Proxies References

Circular economy (CE) transition Circular Growth

Circular Synergy

Sustainability-oriented innovation
(SOT)

Sustainable Process Innovation

Sustainable Business

Model Innovation

Sustainable Product Innovation

(Reike et al. 2023;
Saha, Paladini,
and Yarnall 2023;
Tunn et al. 2021)

Scaling of circular practices;
expansion of circular product
and service markets

Collaboration among (Ishaq et al. 2025;

stakeholders; partnerships Manolchev
for resource sharing et al. 2024;
Ratsimandresy and
Miemczyk 2025)

(Adams et al. 2016;
Saha et al. 2024)

Use of eco-friendly materials;
modular designs; products for
reuse, recycling, and recovery

(De et al. 2020;
Dey et al. 2020)

Low-impact manufacturing
techniques; waste
minimisation processes

(Kiihl et al. 2022;
Reike et al. 2023;
Saha et al. 2024)

Adoption of rental/resale
platforms; subscription-
based models

Consumer behaviour (CB) Willingness to Buy (WB) Likelihood of purchasing (Cascavilla
sustainable or et al. 2025; Colasante
circular products and D'Adamo 2021;
Manika et al. 2021;
Saha et al. 2024)
Institutional factors (IFs) Institutional Void Inadequate recycling (Calzolari et al. 2025;

Regulatory Compliance

infrastructure; gaps in
policy enforcement

Hug et al. 2016;
Saha, Malesios,
et al. 2023; Stal and
Corvellec 2022)

(Calzolari et al. 2025;
Cascavilla
et al. 2025; Goworek
et al. 2018; Huq and
Stevenson 2020;
Rainville 2021;
Ramirez-Escamilla
et al. 2024)

Alignment with
sustainability-focused public
procurement and EPR policies

was to use the lenses of established theories to test and explain
the causal relationships among sustainability-related variables.
It is worth noting that both modelling approaches are equally
capable of building and testing the measurement and structural
models that have direct, mediation and moderation relationships
(Sarstedt and Liu 2024). The PLS-SEM approach was found ap-
propriate because it attempts to maximise the variance explained
by the causal relations rather than merely the model fit speci-
fication, as is the case with CB-SEM. Unlike CB-SEM, which
requires a very large sample size for model convergence, PLS-
SEM allows modelling complex interrelationships among sev-
eral variables, even with smaller sample sizes (Hair et al. 2011).
The PLS-SEM approach is nonparametric and does not require a
multivariate normality assumption, unlike CB-SEM, which uses
maximum likelihood algorithms for model solutions (Rigdon
et al. 2017). Moreover, the PLS-SEM provides greater statistical

power due to higher degrees of freedom and focuses more on
reliability, validity, and model predictive power. Based on the
scholarly arguments and comparative reflection, we found PLS-
SEM appropriate for building our SEM model and testing the hy-
potheses. The proposed hypotheses (H1-H4) examine both the
direct effect of SOI on CET and how this relationship is moder-
ated by consumer behaviour and institutional forces.

The regression equation of the statistical model (Figure 4) and
SmartPLS model (Figure 5) is as follows:

CET =p,+p, [SOI] +p, [WB] +B; [SOI x WB])+B,[IV]
+B5 [SOI XIV]+Bg [RC] +p, [SOI xRC]+Y, [Firm Age]
+Y, [Firm Size] +Y; [Sector] +Y, [%Change in Turnover|

+Y5 [Environmental Certlﬁcate] +Yq [Social Projects]
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TABLE 4 | Respondents’ demographic profile.

TABLE4 | (Continued)

Details Freq % Details Freq %
Region in the United Kingdom Not undertaken 149 53.21%
London 73 26.07% Sample size 280 100.00%
North West 40 14.29%
West Midlands 29 10.36% The betas show the regression coefficients for the main effects
and moderating effects; however, the gammas show the effects
East Midlands 25 8.93% with control variables in the regression equation.
Scotland 23 8.21%
Yorkshire and The Humber 21 7.50% 4 | Results
South East 20 7.14%
4.1 | Measurement Model Results
East of England 14 5.00%
North East 14 5.00% The confirmatory factor analysis and measurement assessment
(Table 6) was performed using SmartPLS4 with the full sample.
South West u 3.93% The composite reliability (CR) of all constructs varied between
Wales 7 2.50% 0.879 and 0.899 (Threshold >0.7). The strong alpha and CR con-
Northern Ireland 3 1.07% firmed that the construct measures Were. suffic}ently rel‘ia.ble for
what they were set out to measure. The discriminant validity was
Year of foundation confirmed by comparing the average variance extracted (AVE)
1800-1949 12 4.29% with the squared correlations among the constructs using the
Fornell-Larcker criteria (Table 7). The AVE of all constructs var-
1950-1979 22 7.86% ied between 0.541 and 0.690 (threshold >0.49), confirming the
1980-2009 136 48.579% convergent validity of constructs. The structural validity of the
questionnaire measures was assessed using an adjusted R-squared
2010-2025 110 39.29% value of 0.749. The model showed strong predictive power.
Firm size
However, the common method bias (CMB) is expected when the
Micro (1 to 9) 56 20.00% same raters respond to the predictor and the predicted. Yet lit-
Small (10-49) 40 14.29% erature shows that studies involving interaction effects are less
likely to exhibit CMB. The argument is that the respondent'’s
Medium (50-899) 53 18.93% cognitive knowledge cannot predict interaction effects that
Large (< 900) 131 46.79% would inflate or bias responses. To further ensure that the study
is free of CMB, we take literature recommended procedural and
Sector statistical remedies (Podsakoff et al. 2024)
Public sector 119 42.50%
. 1. The measures' content validity and face validity were con-
Non-profit sector 23 8.21% firmed usine the i t literat d t :
irmed using the impact literature and corporate experts,
Private sector 138 49.29% respectively.
% change in turnover 2. The constructs were staggered to break the monotony of
<0% 10 3.57% the respondents.
<5% 51 18.21% 3. The divergent validity and structural validity were con-
firmed using the inter-construct correlations and the
5%-10% 152 54.29% adjusted R? respectively in both stages of data collection
11%-20% 49 17.50% (using pilot data, using full data).
>20% 18 6.43% 4. The variance inflation factor (VIF) was assessed to con-
firm the absence of multi-collinearity among the con-
Environmental certificate structs and ensure the factor independence. The inner VIF
Available 209 74.64% ranged between 1.059 and 3.765 (Threshold < 5)
Not available 71 25.36% 5. The most widely used single-factor Harman test returned
44.362% (Threshold < 50%) further confirmed the absence
Social projects of CMB.
Undertaken 131 46.79%
With all remedies described, it is safe to conclude that the study
(Continues) is free of common method bias.
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Model variables.

TABLE 5

First-order construct Indicators (n) Reliability coefficient

Second-order construct

Variables

0.817
0.84
0.831

CG
CsS
SPI

CET
SOI

Dependent
Independent

mv—<(\l
A N
X ® x
© o <o
<+ <+ <
= 2 2
8 5 2
v
—
o
8
2]
=
[}
=]
(23

0.823

v

0.858

RC

Firm age, firm size, sector, % change in turnover, environmental certification,

Control

social project engagement (Dey et al. 2020, 2022; Saha et al. 2021)

4.2 | Structural Model Results

Table 8 presents the PLS-SEM results of the structural model.
The direct effect of SOI on CET (f=0.67; p<0.001) is positive;
the empirical evidence supports the hypothesis H1 that there is
a strong, positive association between SOI and CET in the UK
TC industry.

WB has a positive and marginally significant relationship
with CET (f=0.11; p<0.10). The interaction effect of WB on
the SOI-CET relationship (f=0.132; p<0.05) is also positive
and supports the hypothesis H2 that WB moderates the rela-
tionship between SOI and CET. The positive interaction effect
of WB strengthens the positive direct effect of SOI on CET.
Figure 6, the interaction plot, depicts the effect of SOI on CET
at three different levels (—10, u, +10) of WB. The positive ef-
fect of SOI on CET is steeper at +1c levels of WB, vis-a-vis,
—1lo. The empirical evidence confirms that with higher WB,
the SOI would bring an expedited transition to the circular
economy.

Drawing on institutional theory, we proposed that even in ma-
ture economies such as the United Kingdom, I'Vs may persist in
the form of structural gaps during the early/installation phase
of CET (H3). Results show that IV has a positive and marginally
significant relationship with CET (§=0.097; p <0.10). The in-
teraction effect of IV on the SOI-CET relationship (f=—0.092;
p <0.05) is, however, negative and statistically significant, sup-
porting the hypothesis H3. The negative moderating effect of IV
weakens the positive direct effect of SOI on CET.

Figure 7, the interaction plot, depicts the effect of SOI on CET
across the three levels of IV. The effect of SOI on CET is steeper
at —1o in comparison to the +1o level of IV. The empirical evi-
dence confirms that, with fewer I'Vs in the textile industry, the
SOI would expedite the transition to a circular economy. Our
empirical results (H3) suggest that sustained sectoral CET
through SOI requires the deployment of robust institutional
practices that eliminate systemic misalignments and infra-
structural weaknesses, even in developed economies, such as
the United Kingdom, if the TC industry is to transform through
SOI-driven CET in the long term.

RC has no statistically significant main effect on CET, nor does
it moderate the relationship between SOI-CET (f=-0.026,
p>0.690). In other words, the empirical evidence does not sup-
port H4. A statistically non-significant interaction effect con-
firms that there is no significant variation in the effect of SOI
on CET across the three different levels of RC, as shown in the
interaction plot (Figure 8). This implies that regulatory com-
pliance is not resulting in any further expedited CET with SOI.

4.2.1 | Nuanced Effects of Subgroup Models SPI,
SPRI, SBM

The empirical analysis was further continued to assess the nu-
ances of the first-order constructs of SOI. This was one of the
ways to ensure the robustness of the findings from all the di-
mensions of the independent variable. This aims to understand
the differences in CET transition in the presence of external

12
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forces, including SBM innovation, SPRI, and SPI (Table 9). The
results for hypotheses H1, H3, and H4, along with the three vari-
ant models, remained like those of the original model in Table 8.
The results confirmed that the research findings are not an out-
come of one of the biased first-order constructs of the SOI, and
all the first-order constructs of the SOI led to consistent results
and thereby the findings. The three alternative models had good
model specifications. The standard root mean residual (SRMR)

of the three models SPRI, SBM, and SPI were 0.072, 0.070, and
0.069 respectively (Threshold < 0.1). This confirms a good model
fit and confirms the model specification.

However, in the case of SPRI (8=0.116; p>0.175) and SPI
(B=0.129; p>0.093) models, the moderating effect of WB dis-
appears, and hypothesis (H2) is no longer supported. The mod-
erating effect of WB remains significant only in the SBM model
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TABLE 7 | Fornell-Larcker criteria (discriminant validity).

Details [l [2] 3] [4] [5] [6] (71 81 [91 [w0] [1] [12] [13] [14]
[1]. Firm age 1.00

[2]. Firm —0.33 1.00

size

[3]. Sector -0.02 0.13 1.00

[4]. % -0.01 014 —0.01 1.00

change in

turnover

[5]. Env 0.08 —0.45 0.05 —-0.18 1.00

certificate

[6]. Social 0.04 —-0.16 0.10 -0.11 0.35 1.00

projects

[7]. Product 0.00 0.17 0.14 0.08 -0.17 0.00 0.77

innovation

[8]. Business 0.08 0.22 0.16 -0.01 -0.16 -0.04 0.71 0.83

model

[9]. Process 0.00 0.18 0.12 0.08 -0.17 -0.02 0.80 075 0.81

innovation

[10]. 0.04 0.17 0.16 0.07 -0.17 004 075 073 074 0.81

Willingness

to buy

[11]. 0.09 0.15 0.05 0.06 -0.08 -0.05 0.50 0.52 0.50 0.50 0.77

Institutional

void

[12]. -0.01 0.23 0.11 0.02 —-0.09 0.03 070 0.69 069 0.74 0.69 0.74

Regulatory

compliance

[13]. 0.02 0.14 0.19 0.07 —-0.08 0.01 0.76 0.72 070 070 049 0.67 0.80
Circular

growth

[14]. —0.03 0.22 0.18 0.12 -0.21 -0.03 0.74 069 0.76 0.67 049 064 0.73 0.82
Circular

synergy

Mean 1997.6 2.93 2.07 3.05 0.25 0.53 518 522 5.19 516 496 518 524 514
SD 28.39 1.19 0.96 0.87 0.44 0.50 .10 118 117 115 114 105 113 1.20
Alpha NA NA NA NA NA NA 0.83 085 082 0.82 082 086 082 0.84
CR NA NA NA NA NA NA 0.88 090 0.88 0.88 0.88 0.89 0.88 0.89
AVE NA NA NA NA NA NA 0.60 0.69 0.65 0.65 0.59 054 0.65 0.68

(f=0.204; p<0.01). These findings help explain how the effect
of SBM innovation on CET transition is stronger in the presence
of consumer behaviour. The presence of consumer behaviour is
not catalytic to the SPRI and SPI effects on CET transition.

5 | Discussion
This study advances our understanding of how SOI facilitates CET

by theorising and empirically testing the moderating roles of con-
sumer behaviour and institutional context. Drawing on data from

a developed, consumption-intensive setting, the findings chal-
lenge deterministic assumptions of innovation-led sustainability.

For circular economy and innovation scholarship, these find-
ings raise critical questions about the limits of innovation as a
sustainability strategy and the enabling role of institutional de-
sign and consumer agency. We will explain these in detail below.

First and most importantly, our findings suggest that even if
SOI proves to be a statistically significant driver of CET (H1), its
effectiveness is not inherently transformative. The positive effect
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TABLE 8 | PLS-SEM regression results.

Details H# Beta se tstat pval
Controls
Firm age —-0.036 0.029 1.247 0.212
->CET
Firm size -0.023 0.036 0.630 0.529
->CET
Sector 0.060 0.032 1.883 0.060
->CET
% change 0.054 0.034 1.587 0.113
in turnover
->CET
Env —-0.019 0.087 0.232 0.817
certificate
->CET
Social 0.003 0.065 0.110 0.913
projects
->CET
Main effects
WB 0.110 0.062 1.735 0.083
->CET
IV->CET 0.097 0.052 1.849 0.064
RC->CET 0.057 0.054 1.012 0.312
SOI H1 0.666 0.076 8.806 0.000
->CET

Interaction effects

WBxSOI H2 0.135 0.062 2.127 0.033
->CET

IV xSOI H3 —0.090 0.047 1.977 0.048
->CET
RCxSOI H4 —0.031 0.065 0.399 0.690
->CET

must be understood as conditional, dependent on factors such
as enabling behavioural and institutional contexts. Innovation
alone does not guarantee circularity; it functions within a sys-
tem of constraints and contradictions that can dilute or redi-
rect its intended outcomes. This aligns with previous studies
(De et al. 2020; Dey et al. 2020; Reike et al. 2023; Rodriguez-
Espindola et al. 2022) emphasising SOI's potential to enable CET
but complicates the assumption of a SOI-CET relationship until
institutions adapt to new techno-economic paradigm shifts as
Freeman (1991) and Perez (2002) predicted.

Second, the reinforcing role of CB (H2) brings to light a per-
sistent tension in the sustainability discourse. The positive
moderation effect of WB corresponds with existing literature in
TC (Cascavilla et al. 2025; Colasante and D'’Adamo 2021; Saha
et al. 2024) and beyond (Manika et al. 2021; Saha, Paladini and
Yarnall 2023), suggesting that consumer engagement enhances
innovation uptake and circular product adoption.

From an institutional perspective, such an outcome reflects the
influence of informal institutions (e.g., social norms, cultural
values, and collective expectations) that shape consumer de-
cisions in ways that either enable or constrain CET. While the
circular economy paradigm remains in the installation phase,
consumers are still socially conditioned by the linear logic of
disposability, convenience, and low-cost throughput. Under
such conditions, willingness to pay premiums for sustainable
alternatives remains weak, fragmented, or symbolic, prevent-
ing CE innovation from scaling and limiting its signalling value
for firms. However, gradual shifts in this domain have recently
been observed, as designers like Phoebe English have begun
incorporating circular design principles in response to this
market signal about consumers' willingness to pay a premium
(Finnigan 2025). This is supported by the market projections
that estimate the sustainable fashion industry will reach $12.46
billion by 2025 (Coherent Market Insights 2025). However, for
such behavioural reinforcement to align with pro-circular inten-
tions, firms require consistent and credible demand signals to
avoid reverting to linear practices. This is only possible when
other factors, such as consumer affordability, convenience, or
fashion cycles, reinforce consumers' sustainability motivations,
turning their willingness or intentions into actual, sustained be-
haviour (Cascavilla et al. 2025).

Such transformations in consumer behaviour require a shift
in regulatory architectures and institutional adaptation that
embed the new SOI-driven CET paradigm, through which
consumer preferences co-evolve. Willingness to buy sustain-
able products then becomes part of the institutional alignment
mechanism that transforms innovation from a niche, incre-
mental practice into a mass-market regime, strengthening the
creative destruction potential of circular models by eroding
demand for linear incumbents. Consumer behaviour is there-
fore not a peripheral modifier, but a constitutive element of
paradigm deployment. That is why its influence is essential
to our understanding of whether SOI translates into market
demand or remains confined to contained experimental pock-
ets. Neither is WB simply an individual preference, but a man-
ifestation of institutionalised practices that directly condition
the effectiveness of SOI. These practices also raise ethical
and strategic questions about how much responsibility can or
should be placed on consumers to drive systemic change, es-
pecially amid affordability pressures, market saturation, and
behavioural inertia.

Our disaggregated analysis adds an important nuance: WB
significantly moderates the effect of SBM innovation on CET,
but not SPI or SPRI. This suggests that consumer engagement
is most influential when circularity is embedded directly in the
business model, such as through resale, rental, or take-back
schemes, where willingness to buy or participate directly deter-
mines commercial viability. By contrast, product and process
innovations often remain less visible to end consumers, relying
more on technological feasibility, firm capabilities, and regula-
tory drivers than on demand-side reinforcement. Conceptually,
this distinction reflects the institutional divide between infor-
mal pressures that shape consumer-facing innovations such as
SBMs and formal rules and standards that underpin SPI and
SPRI. These differentiated pathways emphasise that SBMs are
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FIGURE 6 | Interaction plot for WB and SOI.
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FIGURE 7 | Interaction plot for IV and SOIs.

uniquely dependent on active consumer uptake, while SPI and
SPRI deliver environmental benefits largely independent of be-
havioural reinforcement.

In addition, consumers’ willingness to buy sustainable or cir-
cular products is shaped not only by environmental values but
also by generational identities, digital familiarity, and socio-
economic constraints (Saha et al. 2024). For instance, younger

IV at Mean

0 01 02 03 04 05 06 07 08 09 1 11
SOl

IV at +1 SD

consumers may be more open to second-hand platforms due to
digital nativity. At the same time, lower-income groups may en-
gage in resale out of necessity rather than circular conviction.
These distinctions are critical for understanding the segmented
pathways through which CB influences the SOI-CET relation-
ship. Replicating the model with these demographic subgroup
analyses could have strengthened the marginal moderation of
our findings and might have allowed us to establish stronger
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FIGURE 8 | Interaction plot for RC and SOI.
TABLE 9 | Nuanced effects at baseline hypothesis with first order constructs.
Model SOI Model SPRI Model SBM Model SPI
Alternative models SoI1 SPRI SBM SPI
Baseline independent variable
H1 (SOI->CET) 0.666*** 0.456*** 0.397%** 0.501***
H2 (WBXSOI ->CET) 0.135* 0.116 0.204** 0.129
H3 (IVXSOI->CET) —0.090* —0.103* —0.177** —0.142**
H4 (RCxSOI->CET) —0.031 0.027 —0.025 0.022
Model specifications
SRMR 0.072 0.072 0.070 0.069
R square (CET) 0.749 0.696 0.697 0.718
Highest VIF 3.753 3.773 3.504 3.741
Bootstrap 5000 5000 5000 5000

claims about the moderating role of consumer behaviour in the
SOI-CET relationship.

Third, the empirical confirmation of IV as a negative moderator
(H3) in the SOI-CET relationship signals a more troubling real-
ity: even in developed economies, such as the United Kingdom,
often assumed to possess high institutional qualities, gaps in
enforcement, infrastructure, and policy coherence persist. This
finding critiques the complacency in policy discourse that treats
regulatory maturity as synonymous with institutional effective-
ness. It also echoes apprehensions from Stal and Corvellec (2022)
and Hugq et al. (2014) about symbolically adopted but structurally
unsupported sustainability goals with institutional adaptation.

IVs are conventionally associated with developing economies
(Peng et al. 2009), where the absence or weakness of institu-
tions hinders innovation. Yet our results suggest that in the
developed country context, IVs manifest not as outright insti-
tutional absences but as structural lag between an emergent
techno-economic paradigm and the institutional architec-
ture of the existing system (Dey et al. 2020). The institutions
are not yet configured sufficiently for the logic, coordination
needs, or value creation structures of the emergent paradigm
(Freeman 1991); making I'Vs apparent in the early installation
stage of the shifting paradigm through latent frictions, i.e.,
fragmented regulatory domains, misaligned policy goals, and
inconsistent enforcement. More precisely, in the early stages of
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the CET, sluggish institutional adaptation weakens the impact
of SOI on CET, even in developed countries (Dey et al. 2020).
These subtler voids are therefore not merely a dysfunction; they
are part of a structural lag between the early installation phase
and the subsequent deployment phase of CET. It occurs because
the existing institutional architecture cannot support the latest
innovation regime (i.e., SOI), creating ambiguity, weakening co-
ordination, and eroding firms' confidence in long-term circular
investments. In this sense, institutional maturity cannot elimi-
nate voids in the early/installation phase, which is characterised
by institutional resistance and temporal mismatch. IVs become
part of a systemic transitional condition, which dilutes the effec-
tiveness of SOI in driving CET.

Fourth, juxtaposed with IVs, which continue to exert a negative
moderating influence in the United Kingdom, the case of RC re-
veals a different dynamic: rather than constraining CET, regula-
tory compliance appears to have nonexplanatory power. Despite
previous studies positing a positive moderating role of RC (e.g.,
Petri and Seuring 2025), our findings suggest that RC neither en-
ables CET nor moderates the SOI-CET relationship. One possi-
ble explanation is that regulation is relatively straightforward to
enforce during the early stages of a transition, since compliance
serves as the specific mechanism through which firms materi-
ally experience institutional alignment (or misalignment). In the
United Kingdom, where firms abide by regulatory systems, this
phase is likely to be well established in the industry, with firms
now adequately versed in legal requirements and increasingly
driven by intrinsic motivations to adopt sustainable practices
and disclose sustainability outcomes. In contexts of regulatory
adaptation, compliance may become routinised, producing di-
minishing returns as firms adopt a procedural rather than stra-
tegic orientation toward sustainability mandates. This points
to phenomena such as regulatory fatigue and symbolic compli-
ance, where formal adherence masks a lack of substantive en-
gagement, echoing concerns about decoupling in institutional
theory (Peng et al. 2009; Saha, Malesios, et al. 2023). Under
these conditions, the credibility and transformative potential of
regulations erode, shifting the locus of change toward soft gov-
ernance mechanisms, including voluntary standards, industry
peer pressure, and consumer activism (Manolchev et al. 2024).

Another explanation can be from the perspective of creative de-
struction. In periods of techno-economic paradigm transition,
regulatory frameworks are typically still calibrated to the prior
industrial production systems. In the early installation phase
of CET, where we currently are, regulatory compliance often
develops in ways that do not align with emerging innovation
trajectories. This misalignment reinforces the constraining ef-
fect on SOI, but it also creates a credible signal that firms need
to pursue a more significant paradigm shift. TC firms may not
fully realize the role of RC as a positive coordination mechanism
for reducing uncertainty, codifying expectations, lowering in-
formation asymmetry and enabling them to interpret and evalu-
ate new value propositions.

In this sense, regulatory compliance might be merely seen as
an administrative burden rather than a critical institutional
channel that facilitates creative destruction in the TC industry.
Our results on RC, although insignificant in developed econo-
mies, speak to wider institutional debates that are particularly

salient in developing-country TC sectors. In such contexts, RC
can act as a more active enabler of CET, provided that regula-
tory frameworks exhibit clarity, enforcement consistency, and
normative alignment with market expectations. When these
conditions hold, regulation reduces perceived innovation risk
and enhances legitimacy, an especially critical function in sec-
tors such as TC, where greenwashing and consumer skepticism
are pervasive. Yet this enabling role is not guaranteed, as weak
enforcement or fragmented oversight can undermine credibility
and effectiveness.

5.1 | Contributions to Theory

We contribute to institutional theory by empirically demon-
strating how IVs, even in developed contexts like the United
Kingdom, negatively moderate the SOI-CET relationship. Such
insight questions simplistic binaries of ‘strong’ versus ‘weak’ in-
stitutions and draws attention to structural gaps during techno-
economic paradigm shifts, such as fragmented enforcement and
policy misalignment between the institutional requirements of
the new paradigm and the existing institutions of the current
paradigm that can dilute innovation outcomes (Freeman 1991).

While RC, another latent construct, was expected to strengthen
CET, our findings show its effect is non-significant. This raises
critical implications for institutional theorists: regulatory pres-
ence does not always equate to effectiveness or progress toward
sustainability. Instead, our results echo concerns about means-
end decoupling (e.g., greenwashing), regulatory fatigue, and
the need for more adaptive and coherent policy frameworks to
achieve circular transitions.

Aside, this study makes a distinct theoretical contribution to CB
theory by repositioning WB not as a static trait or outcome, but as
adynamic, context-contingent moderator in the innovation-sus-
tainability nexus (Manika et al. 2021; Saha, Paladini and Yarnall
2023). While CB theory traditionally emphasises individual atti-
tudes, perceived behavioural control, and intention-action gaps
(Ajzen 2020), sustainability-focused applications often overlook
how market signals, institutional framing, and innovation types
interact to condition actual purchasing behaviour. By modelling
WB as a latent moderating construct, this study demonstrates
that consumers play an active rather than a passive role in shap-
ing SOI outcomes. Their engagement has a significant influence
on the success or failure of CET. However, we also reveal the
fragility of WB, even in developed, high-awareness markets like
the United Kingdom, warranting that pro-sustainability atti-
tudes are insufficient without consistent value alignment, trust
in sustainability claims, and system-level reinforcement. These
insights influence (hopefully) CB scholars to move beyond ra-
tional choice and micro-level models, and instead incorporate
structural enablers and barriers, such as affordability trade-offs,
regulatory cues, and normative expectations, into more ecolog-
ical, systems-aware behavioural frameworks that better reflect
the realities of consumer agency in circular transitions.

This study extends the application of complementarity theory
(Mahapatra et al. 2010) to the domain of CET by empirically
modelling how the effectiveness of SOI depends on its dynamic
interplay with external institutional and behavioural moderators.
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While previous research, such as Dey et al. (2020), has used com-
plementarity theory to assess how internal capabilities (e.g., lean
practices) and innovation co-drive sustainability performance
in SMEs, our study broadens this scope by demonstrating how
system-level outcomes, namely, CG and CS, emerge through mod-
erated complementarities between SOI and contextual enablers or
constraints. Such scoping advances the complementarity theory
from one rooted in resource bundling to one centred on condi-
tional synergy, where the value of innovation capabilities is co-
determined by their alignment with external systemic forces.

To capture these systemic forces, we introduce and validate a
second-order measurement model of CET, comprising CG and
CS, thus improving on earlier empirical approaches that rely
on single-dimensional outcome variables. Moreover, by model-
ling consumer WB and IV as conditional moderators, the study
addresses the empirical gaps in extant research, where these
variables are often treated either as antecedents or as exogenous
context. This empirical repositioning not only strengthens con-
struct validity but also provides new insights into the non-linear,
occasionally contradictory pathways through which circularity
is enacted in real-world contexts.

5.2 | Contributions to Policy and Practice

For policymakers, this study reveals that relying solely on for-
mal regulatory levers, such as EPR, is insufficient to drive CET.
While such mechanisms set the baseline, they often fall short in
nurturing innovation uptake or changing entrenched business
models, especially when regulatory coherence is lacking or en-
forcement is weak.

The insignificance of regulatory compliance in our findings
points to two deeper issues. First, it signals the emergence of
regulatory fatigue or strategic minimalism in mature economies
such as the United Kingdom, where firms increasingly treat
compliance as a box-ticking exercise. This limits the transforma-
tive potential of regulation, particularly when compliance mech-
anisms fail to challenge incumbent business models or reward
innovation beyond the minimum legal threshold.

Second (emerging from the first), there is a need for a multi-
pronged policy approach that extends beyond compliance
checklists. This includes targeted incentives for sustainable in-
novation adoption (e.g., tax reliefs or innovation vouchers for
circular product design), consumer-facing measures such as
clearer eco-labelling and education campaigns to build trust in
circular business models (e.g., resale and rental), and investment
in enabling infrastructure, such as local repair hubs and reverse
logistics systems. These tools must be coordinated across de-
partments (such as environmental policy, industrial strategy,
and consumer protection) and sectors to close institutional voids
that quietly undermine otherwise well-intentioned sustainabil-
ity strategies.

Building on the policy implications, this study highlights that
the viability of CETs in practice depends on firms' ability to
respond to and shape the broader institutional landscape. In
contexts where regulatory tools are insufficiently transforma-
tive, businesses cannot afford to rely solely on compliance to

demonstrate sustainability leadership. Instead, they must adopt
more purpose-driven strategies that embed circularity within
their core operations, product offerings, and consumer engage-
ment models.

As such, firms should invest in behavioural nudges, transpar-
ent communication, and design strategies that align circular
offerings with consumer values and usability expectations.
Moreover, as public policy begins to emphasise infrastructure
(e.g., repair hubs, reverse logistics), firms have an opportu-
nity, and arguably a responsibility, to co-create these systems
through industry partnerships and ecosystem collaboration. A
shift from firm-centric sustainability to networked practice is
needed to close IVs, not just by adapting to regulation but by
actively participating in shaping market conditions. In this way,
firms become both recipients and co-producers of the systemic
conditions necessary for CET.

6 | Conclusion

This study contributes to the theorisation of SOI and CET by
moving beyond linear or decontextualised accounts of innova-
tion impact. Prior literature (Adams et al. 2016) has often po-
sitioned SOI as an inherently progressive force. However, our
findings reveal that its effects are contingent on institutional
coherence and behavioural alignment rather than technical ca-
pacity alone.

This study reinforces that innovation alone cannot guarantee
circular transformation; it requires synergy with institutional
coherence and consumer intent. Policymakers need to move
beyond compliance-driven approaches toward adaptive systems
that nurture experimentation, trust, and long-term behavioural
change. For scholars, it opens fertile ground to examine the par-
adoxes of sustainability-oriented innovation in mature econo-
mies, where progress often entails both disruption and renewal.
In this sense, circular economy transitions may be viewed as a
contemporary form of creative destruction, a process through
which unsustainable systems give way to regenerative ones. The
task ahead is to ensure that this destruction is purposeful, inclu-
sive, and guided by institutional foresight.

6.1 | Limitations and Avenues for Future Research

This study is confined to the UK context, which inherently limits
the generalisability of the findings to other countries with differ-
ent institutional, cultural, or industrial characteristics. Hence,
we recognise the need for caution in extrapolating the results to
less regulated or structurally distinct economies and encourage
future cross-country comparisons to enhance external validity.

Although considerable efforts were made to minimise meth-
odological bias (e.g., we administered the survey to industry
experts to ensure unambiguous item wording and to eliminate
inflated responses), there remains a risk of perceptual or self-
report bias inherent in survey-based studies. However, given
that 53% of our respondents were SMEs, this design choice is
appropriate as Kull et al. (2018) suggest that single-respondent
surveys should not automatically be viewed as a limitation when
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observations are drawn from SMEs. Nonetheless, future stud-
ies could complement survey data with qualitative case studies,
firm-level sustainability disclosures, or third-party audit reports
to verify and triangulate responses.

A further limitation relates to the operationalisation of key
constructs, particularly IV and WB. Both constructs were
measured using theoretically grounded, perceptual survey
items drawn from prior literature. However, given their con-
ceptual complexity, alternative or complementary measure-
ment strategies could enhance validity. For example, IVs are
often proxied through secondary governance metrics such as
the Worldwide Governance Indicators (WGI). While these in-
dicators provide insights into dimensions such as regulatory
quality and government effectiveness (Kaufmann et al. 2011),
they are typically annual, national-level datasets, making
them less applicable to single-country, firm-level cross-
sectional studies like ours. Nonetheless, they could offer use-
ful contextual benchmarks for longitudinal or multi-country
designs in future research.

Similarly, WB, as a behavioural construct, is vulnerable to self-
report biases and the well-documented intention-behaviour gap
in sustainability research. While our measurement approach
captures stated consumer attitudes towards circular offerings,
future studies could strengthen construct validity by integrat-
ing behavioural trace data (e.g., participation in take-back or
reuse schemes) or employing multi-method triangulation, such
as pairing surveys with experimental or ethnographic insights.
These approaches could offer a more comprehensive account of
consumer behaviour and institutional constraints in circular
economy transitions.

We also acknowledge that our study has not disaggregated be-
havioural dynamics across distinct demographic segments.! Our
survey design and sample size did not permit detailed analysis
by generational cohort, socio-economic status, or psychographic
profile. Yet, such segmentation is critical for understanding dif-
ferential responses to SOI, for instance, whether younger con-
sumers are more receptive to circular models, or if affordability
concerns dampen engagement among lower-income groups. As
an important avenue for future research, we recommend multi-
group SEM or mixed-method approaches to capture the het-
erogeneity of behavioural responses and their implications for
SOI-ceT.

Another area for expansion lies in the cross-sectional nature of
the data. While PLS-SEM provides valuable insights into the
strength and direction of complex interrelationships among
latent constructs, it cannot fully capture the evolution of SOI
and CE practices over time. Panel data or longitudinal designs
would allow researchers to examine not only causality but also
the path-dependence of CET, particularly in response to shifting
regulatory regimes, consumer trends, or technological disrup-
tion, not only from the previous paradigm to the CET paradigm
but also within the CET paradigm from the early/installation
phase to the deployment phase.

Finally, additional forces, particularly global supply chain dy-
namics, may exert significant influence on CET.2 In the TC in-
dustry, value chains are often buyer-driven (Gereffi et al. 2005;

Saha et al. 2021b), in which large brand manufacturers, retail-
ers, and global buyers wield substantial power to dictate pro-
duction standards, compliance requirements, and innovation
pathways. Such upstream pressures, stemming from ESG re-
porting mandates, traceability requirements, or sustainabil-
ity certifications, can compel suppliers and manufacturers
to adopt circular practices irrespective of domestic consumer
demand or regulatory environments. These transnational in-
fluences, while beyond the scope of our current model, likely
interact with internal capabilities and local institutional
frameworks to shape CET trajectories. Future research could
expand the conceptual model by incorporating global buyer
mandates, carbon border adjustment mechanisms, and in-
ternational certification regimes as potential antecedents or
moderators. Multi-level and cross-national designs would be
especially valuable in unpacking how global and local logics
converge, conflict, or co-evolve in driving firm-level circular
economy outcomes.
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