Journal of Circular Economy (2026) 4:1, 108-155
https://doi.org/10.55845/joce-2026-4180

RESEARCH ARTICLE

Digital Equity as a Catalyst for Circular Economy
Transitions

Vidhi Agarwal’™ *© | Nitin Patwa'

Received: 5. May 2025 / Accepted: 21. November 2025 / Published: 16. January 2026
© The Author(s) 2026

Abstract

In an era in which sustainable development requires both technological advancements and social presence, this
study examined the crucial role of digital equity in facilitating the adoption of circular economy (CE) practices
and principles, grounded in the fundamental human right to live with dignity and opportunity. Although digital
equity and sustainability receive support, the collaboration, particularly from the perspective of constitutional
rights as a key link, remains inadequately addressed. This research study proposes and tests a structural
equation model (SEM) examining the relationships between Digital Equity (DE), the Right to Live (RL), and
the adoption of a circular economy (CE). Using validated constructs aligned with the UN Sustainable
Development Goals (SDGs), the model assesses the causal relationships across three scopes: digital equity, the
right to live, and the adoption of a circular economy. By outlining digital equity as a driver of social human
rights to live, which in turn supports circular and sustainable practices, this study identifies key research gaps
in sustainability analysis. The model proposes that advancing towards a circular economy (CE) involves not
only frameworks and improvements but also a commitment to digital equity, digital inclusion, and digital social
integrity.

Keywords Digital Equity - Right to Live - Circular Economy - Sustainable Development Goals

1. Introduction

Digital equity has emerged as a central enabler of achieving sustainable development, particularly for SDGs
4,8,9, 11, and 17 (Rothe et al., 2023). As technology continues to drive global advancement, gaps in digital
access and literacy exacerbate existing socioeconomic differences (Mishi & Anakpo, 2022). The right to live
in a just and inclusive society imposes equitable access to digital tools, infrastructure, and skills (Sanders &
Scanlon, 2021). Digital equity encompasses not only internet accessibility but also affordability, technological
literacy, and the ability to leverage digital resources for education, employment, and innovation (Ahuja, 2023).
Worldwide, governments facilitate targeted intervention policies and practices to counter digital inequalities
(van Kessel et al., 2022). Legislators can bridge the digital gap by implementing government directives that
promote broadband expansion, subsidised internet access, and digital literacy courses (Correa, 2024). Investing
in ICT infrastructure, mainly in marginalised communities, aligns with SDG 9 by promoting innovation and
sustainable industrialisation (Kumar & Chatterjee, 2023).

A circular economy (CE) approach can further improve digital equity by encouraging the sustainable use
of digital resources (Williams et al., 2024). Recycling and refurbishing electronic devices reduce e-waste and
provide reasonably priced technology to marginalised populations (Gonzales et al., 2023). Digital
sustainability projects, such as open-source educational resources and e-learning platforms (SDG 4), facilitate
expansive access to knowledge (Oladokun & Oyelabi, 2021). Additionally, smart cities (SDG 11) are
influencing digital innovation to improve urban living conditions, ensuring that technology-driven
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development does not overlook vulnerable groups (Al-Mujahed, 2024). Arimoro (2025) discusses the right to
live as a manifold concept that extends beyond mere survival, encompassing the opportunity for individuals to
thrive in an environment that promotes dignity, equity, and well-being. This right works in tandem with digital
equity, supporting a more comprehensive understanding of human thriving. Digital equity ensures that all
individuals have equal access to the opportunities provided by the digital age, which is increasingly necessary
for education, employment, and social participation (Afzal, Khan, Daud, Ahmad, & Butt, 2023).

This research study proposes the Right to Live as an essential mediating construct linking digital equity to
sustainability outcomes (Alhassan & Adam, 2024). According to the Universal Declaration of Human Rights
and sustainability studies, the Right to Live is theorised here not simply as being, but as the confidence of a
respectable being, evident through access to education, policy protection, sustainable practices, and
intergenerational equity (Powers, 2024). It is suggested that digital equity alone may not be sufficient to drive
circular economy (CE) activities; rather, it facilitates the social and policy environments necessary for
individuals and organisations to participate in circular practices.

2. Literature Review

The evolution to a circular economy (CE) offers a sustainable alternative to the traditional linear economic
model (Gorokhova, Shpatakova, Toponar, Zolotarova, & Pavliuk, 2023). It emphasises resource efficiency,
waste reduction, and resource reuse through recycling, reuse, and remanufacturing (Chiang, Ma, Wen, & Lin,
2024). CE adoption is modelled by several variables, with the SDGs functioning as sub-variables that guide
the overarching sustainability goals (Torreggiani, 2024). The "right to live" serves as a mediating variable
influencing individual and corporate decisions regarding sustainable practices (Thiet, 2024). The digital
revolution is often cited as a significant facilitator of sustainability, accelerating innovations in production and
sustainable city development (Salvi et al., 2022). However, digital equity does not guarantee fair or efficient
outcomes. Inequalities in access to digital infrastructure, literacy, and functional support—collectively referred
to as digital equity—can significantly affect the scope of sustainable transitions and individuals' and
communities' ability to contribute to them (Williams, 2022). Although previous findings have attributed
responsibility for digitalisation to sustainability, few have analytically examined the causal pathways through
which digital equity might influence pro-environmental actions, specifically within a rights-based framework
(Lee & Fu, 2024).

2.1. Theoretical Development

The theoretical framework, which combines digital equity with SDGs 4, 8, 9, 11, and 17, along with circular
economy (CE) principles and the right to live, highlights the importance of inclusive and sustainable
development (de Souza Campos, Karl, & Vazquez-Brust, 2023). From the perspective of Adult Learning
Theory (ALT), individuals are equipped with expertise and intelligence to participate sustainably (Motorga,
2023). Asset-Based Community Development (ABCD) and Asset-Based Learning Theory (ABLT) emphasise
capitalising on local resources and strengths, promoting community-driven solutions (Qiaoyu, Rosnon, Amin,
& Burhan, 2024). The capability approach focuses on the development of fundamental liberties and
opportunities for happiness. In contrast, social justice theory emphasises the right to access resources and
opportunities, ensuring that no one is left behind (Yadav, 2025). Finally, systems thinking theory emphasises
the need for universal, cooperative energies to promote sustainable development (Voulvoulis et al., 2022).
Collectively, these theories present a comprehensive framework that integrates digital equity, the circular
economy, and the achievement of SDGs, aligning with the fundamental right to live with dignity and
opportunity.
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2.2. Research Model and Hypothesis Development
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Figure 1. The Research Model

2.2.1. Education and Digital Empowerment (SDG 4 & 8) and the Role of Technology in Education Access
The United Nations Sustainable Development Goals (SDGs) highlight the significance of equitable and
inclusive education (SDG 4) and decent work and economic growth (SDG 8) (Kreinin & Aigner, 2022). Both
these goals emphasise the critical function of education in advancing empowerment, economic development,
and social inclusion, with digital technologies serving as mechanisms for realising these objectives (Rane et
al., 2023). As shown in Figure 1, the integration of technology in education is pivotal for ensuring access,
quality, and inclusivity, and for fostering enduring learning opportunities for all.

2.2.2. Sustainable Innovation (SDG 9 & 11) and Digital Tools Enabling Circular Economies Awan (2021)
argues that sustainable innovation is central to achieving two of the United Nations Sustainable Development
Goals (SDGs): SDG 9 (Industry, Innovation, and Infrastructure) and SDG 11 (Sustainable Cities and
Communities). Sisinyize (2024) explains that these goals highlight the need for sustainable industrialisation,
infrastructure, and urban development that prioritise environmental stewardship, economic inclusion, and
societal well-being. In this perspective, Mondal et al. (2023) examine how digital tools have emerged as
essential enablers of circular economies, promoting the competent use of resources, waste reduction, and
innovation in commercial models. Anttiroiko (2023) examined how the adoption of digital technologies is
transformative in moving toward circularity, addressing the global environmental and economic challenges
that businesses and cities face.

The circular economy (CE) can serve as a crucial engine of job security and creation by encouraging
innovative employment opportunities in recycling, remanufacturing, sustainable logistics, and repair-based
businesses (Bergmann et al., 2025). In contrast to the old-style linear economy, which often results in resource
extraction and one-time-use models with inadequate employment opportunities. According to the International
Labour Organisation, circular transitions may yield net job gains internationally, predominantly in developing
countries, where waste management and resource recovery services can be scaled up (Guillibert et al., 2024).
Therefore, the BE1 indicator—job security—rationally aligns with CE adoption, as CE frameworks help
generate more stable and sustainable employment sectors and contribute to resource efficiency and long-term
economic resilience (Xueying, 2024).
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Circular economy (CE) practices foster novelty and sustainable development, which, in turn, impact
employment and job security (Nademi & Kalmarzi, 2025). By encouraging actions such as repair, recycling,
remanufacturing, and resource recovery, CE generates new forms of work and expands employment prospects,
thereby reducing dependence on direct manufacture reproductions that are susceptible to supply price
fluctuations and global resource chain disruptions. Figure 1 also illustrates that the combination of digital tools
and continuous education ensures that workforces are equipped with the skills essential to these evolving roles,
thereby improving employability and contributing to long-term job stability (Tomasevié¢, 2023). Bracarense
and Bracarense Costa (2024) emphasise that CE can be understood as both an environmental and a socio-
economic strategy, connecting sustainability changes to labour market flexibility

2.2.3. Collaborations and Partnerships (SDG 17) and the Role of Global Networks in Technology-Driven
Sustainability Emeka-Okoli et al. (2024) argue that sustainable development hinges on collaborative efforts
among governments, businesses, civil society, and the broader global community. Basilio and da Silva (2024)
highlight that this collaborative directive is enshrined in the United Nations Sustainable Development Goal
(SDG) 17, which emphasises the support of resources and the revitalisation of global partnerships for
sustainable development. Yenduri et al. (2024) suggest that, within the framework of technology-driven
sustainability, collaborations and partnerships are crucial for leveraging advanced solutions, advancing
sustainable technologies, and addressing multifaceted global challenges, such as climate change, resource
depletion, and inequality. Craiut et al. (2022) examine global frameworks that facilitate knowledge exchange,
financial support, and technology diffusion, thereby playing a crucial role in advancing sustainable
development, as depicted in Figure 1.

2.2.4. Government-Led Digital Empowerment Initiatives — Support and Digital Equity According to
Swargiary and Roy (2023), government-led digital empowerment initiatives enhance access to education,
innovation, and global opportunities, thereby advancing livelihoods and encouraging social mobility, as shown
in Figure 1. Raihan et al. (2024) emphasised that digital equity encompasses fair access to digital resources,
skills, and opportunities, which are essential for reducing socioeconomic disparities and promoting full
participation in the digital economy. Equitable access to digital technologies is crucial for mitigating socio-
economic inequality. Chohan and Hu (2022) focused on digital inclusion policies, such as broadband
expansion, affordable devices, and digital literacy programs, which have been proposed to enhance educational
outcomes and economic benefits.

Suntsova (2024) examined investments in digital infrastructure that drive economic growth by facilitating
e-commerce, telemedicine, and remote work. Oloyede et al. (2023) suggested that nations with strong digital
economies exhibit higher GDP growth and employment rates. Digital literacy directives and technology-driven
skill development support entrepreneurship and job creation, promoting upward mobility (Hossain, 2023).
Safeguarding data privacy and cybersecurity is crucial for protecting individual rights and maintaining trust in
digital systems (AllahRakha, 2024). Previous research suggests that effective data protection laws can develop
consumer confidence and support sustainable digital transformation. Furthermore, public-private partnerships
are crucial in sustaining digital equity initiatives, as governments collaborate with tech companies and
educational institutions to enhance infrastructure and training programs. Conversely, questions such as
affordability gaps, digital literacy disparities, and difficulties in policy implementation persist as substantial
concerns.

2.2.5. Digital Equity Hassan & Naoual (2024) discuss that the right to live with digital equity underscores
the importance of access to digital technologies, ensuring that all individuals can participate fully in the
modern, technology-driven world. Digital equity extends beyond mere access to technology; it involves the
skills, affordability, and infrastructure necessary for meaningful participation in the digital society (Bailey &
Nyabola, 2021). Valdez & Javier (2021) highlight that, according to the United Nations’ Digital Divide Report
(2020), disparities in access to digital resources exacerbate existing social and economic inequalities,
emphasising that digital equity is crucial for the realisation of fundamental human rights, including education,
employment, and healthcare.
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Khatun (2024) analyses Amartya Sen’s Development as Freedom (1999), which provides a broader
framework for understanding how digital equity fits within the right to live. Amartya Sen’s capability approach
suggests that digital access can expand individuals' capabilities, enabling them to participate more fully in
society and improve their quality of life (Hasan, Bao, & Miah, 2022). Digital equity, therefore, is directly tied
to individuals' ability to exercise their freedoms and make meaningful choices (Czerniewicz & Carvalho,
2022). Scholars like Helsper (2021) also emphasise that unequal access to digital resources contributes to social
exclusion, thereby further entrenching marginalisation. As articulated in the UN Sustainable Development
Goals (SDGs), it is crucial to ensure that all individuals can utilise technology for educational, economic, and
social advancement, thereby securing their right to live in a digitally inclusive world (Deganis, Haghian,
Tagashira, & Alberti, 2021).

2.2.6. Right to Live Mayrhofer (2024) examines the concept of the right to live, often framed within the
broader human rights discourse, and emphasises the inherent entitlement of individuals to live with dignity,
access essential resources, and be free from environmental harm. Within sustainable development, the right to
live is increasingly intertwined with the adoption of circular Economy (CE) principles and practices (Islam &
Zheng, 2024). The circular economy (CE) concept, which aims to minimise waste and maximise the utilisation
of available resources, challenges traditional linear models of production and consumption (Neves & Marques,
2022). Arimoro (2025) examined the right to life, which is enshrined in various international human rights
instruments, including the Universal Declaration of Human Rights (UDHR) and regional human rights
charters, and reflects the fundamental entitlement to life, liberty, and personal security. Article 3 of the UDHR
explicitly states, "Everyone has the right to life, liberty, and security of person." Rashid and Malik (2023)
discuss that the circular economy (CE) is an alternative economic model that contrasts with the traditional
linear economy, which follows a "take-make-dispose" pattern.

Bertassini et al. (2021) critiqued the role of integrating corporate environmental (CE) practices into business
operations, policy frameworks, and societal behaviours, which is essential for achieving sustainability goals
and addressing the planet's growing environmental challenges. Adopting circular economy (CE) principles is
crucial in advancing the right to live, particularly by addressing environmental degradation and ensuring access
to essential resources (Olabi et al., 2023). The right to live includes the safeguarding of future generations,
guaranteeing that they have access to the same prospects and resources as the current population (Aratjo &
Koessler, 2021, Kumar, Sharma, and Sharma (2024) emphasize that by nurturing circular principles,
economies can create more flexible and sustainable job avenues, contributing to greater economic equality and
the understanding of the right to live for all individuals.

Although circular economy (CE) approaches hold vast potential for enhancing the right to live, their
widespread adoption is hindered. Governments may lack the mandatory charters or incentives to promote CE
practices. Purwandani and Michaud (2021) propose effective strategies to incentivise businesses to adopt
sustainable production processes and implement recycling programs. There remains a lack of public awareness
about the circular economy (CE) and its potential to protect the right to live. Education and awareness drives
are essential for strengthening a culture of sustainability (Almulhim & Abubakar, 2021).

Berry et al. (2022) advocate the right to live, and the principles of the Circular Economy (CE) are
fundamentally linked, as both aim to ensure sustainable access to resources, environmental justice, and the
well-being of current and future generations. The adoption of Circular Economy (CE) practices can notably
contribute to realising the right to live by reducing pollution, improving health, enhancing access to resources,
and mitigating climate change (Bherwani et al., 2022). Chowdhury et al. (2022) suggest that, to fully
understand CE's capacity to promote human rights, concerted efforts by governments, businesses, and
individuals are necessary to develop supportive policies, invest in sustainable practices, and raise awareness.
Through these efforts, the Circular Economy (CE) can play a transformative role in ensuring that everyone can
live in a just, healthy, and sustainable environment.

In this study, the Right to live is theorised as a reflective construct that captures the social and institutional
conditions essential to human dignity and sustainable development (Becker, 2021). Based on Sen’s (1999)
Capabilities Approach, Raworth’s (2017) Doughnut Economics, and the Brundtland Commission’s definition
of sustainability (WCED, 1987), the construct comprises three dimensions: sustainability practices (RL1),
policy protection (RL2), and generational equity (RL3). Although no single validated scale currently captures
this multidimensional framing, the indicators align with the rights-based principles underpinning the SDGs
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(SDGs 10, 13, and 16) (De Schutter et al., 2022). These constructs enable exploration of the mediating role of
social rights in the relationship between digital equity and sustainable behaviour.

2.2.7. Digital Equity and Circular Economy The pursuit of digital equity is inherent to sustainable
development and social justice (Mhlongo & Dlamini, 2022). As technological innovations shape advanced
economies and societies, ensuring equitable access to digital resources remains crucial to the right to live with
dignity and opportunity (Puaschunder, 2023). Digital disparities, if left unaddressed, can strengthen systemic
inequalities, restricting individuals’ access to education (SDG 4), employment opportunities (SDG 8), and
participation in the digital economy (Ojo, 2022). Government intervention policies are crucial in reducing the
digital divide by developing infrastructure, promoting digital literacy, and implementing inclusive economic
strategies (Samuel-Okon & Abejide, 2024). Financings for broadband expansion, affordable device
distribution, and community-led digital education programs are essential for achieving SDG 9 and empowering
marginalised populations (McCall, 2024).

Adopting circular economy (CE) principles and practices contributes to digital sustainability by minimising
e-waste and developing the lifecycle of digital devices (Gaur et al., 2024). By advocating responsible
consumption and technological repurposing, civilisations can make digital tools more open and ecologically
sustainable (Raihan, 2024). Thoughtful urban planning (SDG 11) that fosters resilient, inclusive communities,
incorporating digital infrastructure, where digital equity supports economic growth and social mobility
(Monaco, 2024). integrating policy innovation, cross-sector partnerships, and sustainable resource
management (Singh & Singh, 2025). As the world moves toward a digitally interconnected future, prioritising
equity confirms that technological advancements contribute to a fair, inclusive, and sustainable global
civilisation (Zhanbayev et al., 2023).

Despite widespread recognition of digital equity's role in sustainability, empirical research on the social
dimensions of digital access and its relationship to environmental stewardship remains limited (Ciacci et al.,
2024). This research study addresses this gap by treating digital equity as both a technological construct and a
societal, evolving determinant (Richardson et al., 2022).

2.3. Toward a Sequential Model

Although each of the constructs—Digital Equity, Right to Live, and Circular Economy (CE)—has been studied
independently, there is an evident gap in integrating them into a single causal framework (Bressanelli et al.,
2022). Existing models often emphasise technological catalysts or social formations, but rarely do they do so
together (Redding, 2023). This research study examines a sequential influence model in which digital equity
enhances the Right to Live, which, in turn, supports CE practices, providing a more comprehensive
understanding of sustainable shifts (Bai et al., 2022).

This hypothesised model draws on sustainability transitions theory, highlighting the behavioural systems
(Magnusson & Werner, 2023). Furthermore, it supports interdisciplinary research, underscoring the crucial
role of rights-based approaches in sustainable development. The study builds on this literature by testing a
mediated structural model. Unlike previous studies that adopt direct relationships (e.g., technological access
— sustainable behaviour), the findings warrant a fully mediated pathway (Ashfaq et al., 2023). This implies
that digital equity, on its own, is insufficient to encourage environmentally conscious actions; it must be
grounded in social perspectives that recognise and support human rights to live (Imran, 2023).

2.4. Research Question
Does digital equity influence participation in the adoption of the circular economy?
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2.5. Hypotheses Development

Based on the above literature, four main hypotheses drive the empirical model:

Hypothesis 1: Digital Equity positively influences the Right to Live.

Hypothesis 2: The Right to Live positively influences the adoption of Circular Economy (CE) practices.
Hypothesis 3: Digital Equity directly influences Circular Economy (CE)adoption.

Hypothesis 4: The Right to Live mediates the relationship between Digital Equity and Circular Economy.

These hypotheses are tested using structural equation modelling, which permits the simultaneous testing of
direct and indirect effects (Kline, 2023). The research study impacts the concept by providing a sustainable
path of effect and, in practice, by informing the guiding principle model aimed at digital equity and
environmental sustainability (Pan et al., 2022).

3. Research Methodology

This research study employed a quantitative, theory-driven approach using structural equation modelling
(SEM) to assess the causal relationships between Digital Equity (DE), Right to Live (RL), and circular
economy (CE) adoption (Ji-Hyland, White, & Khaydarov, 2025). The model was constructed to analyse direct
and mediated effects among the three constructs, thereby enabling careful testing of a sequential influence
theory that posited DE — RL — CE as the first pathway of influence (Lin, Hsu, & Chen, 2024). The
hypothesised model supported the view that Digital Equity is an independent variable influencing the Right to
Live, which, in turn, influences the Adoption of Circular Economy (CE) practices and principles (Dwivedi &
Paul, 2022). The four hypotheses mentioned above were tested. This conceptual outline integrates
sustainability transitions theory, systemic equity perceptions, and the capability approach. It emphasised the
importance of structural conditions and individual agency in environmentally responsible conduct (Huttunen
etal., 2021).

3.1. Constructs and Measurement

All constructs were operationalised using various indicators associated with the United Nations Sustainable
Development Goals (SDGs) and existing academic outlines (Bellantuono et al., 2022). A structured
questionnaire was developed using closed-ended items rated on a 5-point Likert scale from 1 (Strongly
Disagree) to 5 (Strongly Agree) (Taherdoost, 2022). This scale was selected for its simplicity, clarity, and
prevalence in social science research to capture notches of agreement and social-behavioural frequency
(Rokeman, 2024). The survey covered three key latent constructs:

e Digital Equity (DE) reflected access, inclusion, and institutional support linked to digital technologies. The
indicators included:
o DEI1: SDG 4 (Quality Education) and SDG 8 (Decent Work)
o DE2: SDG 9 (Industry, Innovation) and SDG 11 (Sustainable Cities)
o DE3: SDG 17 (Partnerships for Goals)
o DE4: Government Support

e Right to Live (RL): These encompass capabilities related to sustainability and well-being. The indicators
included:
o RLI: Sustainable Practices
o RL2: Policy Protection
o RL3: Generational Equity

e Circular economy (CE): This encompasses the behavioural and efficient attributes of sustainable adoption.
The indicators included:
o BEL: Job Security: Social and Economic Benefits; and Policy and Regulatory Frameworks
o BE2: Innovation Engine: Resource Efficiency and Conservation;, and Policy and Regulatory
Frameworks
o BE3: Household Sustainability: Social and Economic Benefits; and Public Awareness
o BE4: Economic Circularity: Environmental Impact Reduction
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Measurement items were revised from validated scales in the existing literature to ensure regional and
contextual relevance (Kumar et al., 2024). Each construct was mapped to its corresponding Sustainable
Development Goals (SDGs), and additional details on the questionnaire items and sources are provided in
Appendix Tables 1 and 2. Each point was assessed at an insightful level, with indicator loadings and reliability
tested as part of the model evaluation.

The data appeared to have been aggregated, with no identifiable information or sensitive personal data.
Although primary data were collected, ethical approval was obtained from an institutional review board (IRB),
participant consent was obtained, and data protection measures were implemented (Reynolds et al., 2022).
This study received ethical approval from the Research Ethics Committee of SP Jain School of Global
Management (REC 202512). The research was conducted in accordance with institutional guidelines and was
overseen by the Relevant Committee.

The Right to Live (RL) construct was modelled as reflective, as its indicators (sustainability practices,
policy protection, and generational equity) are conceptually indicators of the fundamental covert concept,
relatively than causal components (Putro & Bedner, 2023). This strategy choice reflected the theoretical
keystones of human development and sustainability research, aligning with psychometric findings indicating
that experiential variables are expected to covary because they reflect a dormant construct (Sagan, 2025).
Although no recognised measure existed for this construct in its entirety, content validity was supported by its
alignment with the SDGs' aims and human rights outlines (Yount et al., 2022).

3.2. Data Collection and Sample

The sampling technique used to select participants for the project combines random and purposive sampling
(Nyimbili & Nyimbili, 2024). This is because, in random sampling, every community member and population
member has an equal chance of being selected (Raifman et al., 2022). This reduced bias and increased
generalizability. Some participants were intentionally chosen because they met specific research criteria. This
implied that the participants' experience and education in the research area were relevant. Data were collected
via a structured online questionnaire in Google Forms from March 2025 to April 2025, primarily in India, the
USA, and Dubai.

The research study sample comprised 140 respondents with diverse sustainability backgrounds, with
specific demographic trends as the primary focus. This sample size was adequate, as it adheres to guidelines
for Partial Least Squares Structural Equation Modelling (PLS-SEM), which recommend a minimum sample
size of 10 times the maximum number of inner or outer model paths pointing to a latent variable (Hair, Ringle,
& Sarstedt, 2011). A post hoc power analysis using G*Power indicated that the sample size (n = 140) was
satisfactory for perceiving medium-to-large effect sizes (f>> 0.15) at a statistical power of 0.95 (Papeleu et al.,
2025). Although the sample was collected using a convenience-based online survey, the model’s primary paths
(e.g., DE — RL and RL — CE) yielded large effect sizes and robust fit indices (Yu, Chang, & Li, 2024).

To improve statistical inference, bootstrapped confidence intervals (based on 5,000 resamples) were
calculated for each structural path, assessing the stability and significance of the mediation effects (Tibbe &
Montoya, 2022). The bootstrap resampling procedure was included to generate standard errors and significance
levels for the PLS-SEM estimates (Méndez-Suarez, 2021). Bootstrapping (5,000 samples, bias-corrected) was
used to create confidence intervals for all path coefficients. For significant paths, the bias-corrected confidence
intervals did not include zero, confirming robustness. The DE — CE path, however, showed indications of
bias (Table A1), and this has been acknowledged in the interpretation. These additional tests improved to
compensate for the limited sample size; nevertheless, future studies should aim for larger, more diverse datasets
(Lakens, 2022).

Figure 2: The sample was skewed toward older respondents, with the largest group in the 40—49 age range,
followed by the 18-29 and 50+ age ranges. The 30—39 age group was conspicuously underrepresented. In the
future, this may affect the results if age influences the views on sustainability or circular economy (CE)
practices (Gonella et al., 2024). Gender distribution was particularly imbalanced. There was a substantial male
majority, with approximately 80 male respondents and only a few female respondents. This gender imbalance
may limit the generalizability of the research’s findings to women’s perspectives, particularly if gender
influences attitudes or behaviours related to the circular economy (Palm et al., 2024).
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Age Group Distribution by Gender

Number of Respondents

50 and above

Age Group

Figure 2. Age and Gender Distribution

Figure 3: Regarding geographic representation, participants were primarily from South and West Asia, with
a strong presence from countries such as India and the UAE. Regional differences will be relevant to the
research study project in the future. This strength could initiate bias or regulate generalizability (Leipold et al.,
2023).

Percentage Distribution by Country

North America

West Asia

South Asia

Figure 3. Distribution by Regions

Figure 4: Occupationally, the sample comprised business owners, full-time professionals, students, and a
smaller number of homemakers and other individuals (Clausen, 2025). Industry representation was mixed,
encompassing manufacturing, communications, travel, and other sectors; however, several respondents did not
indicate their industry or marked it as not applicable (Alam et al., 2024). These demographic patterns suggest
that the findings may reflect the views of more experienced, professionally active individuals in select regions
and should be interpreted accordingly (Adholiya, 2025).
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Profession Distribution Across Gender

35} mm Male
m Female

Number of Respondents

Profession

Figure 4. Distribution by Profession
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Figure 5. Distribution by Awareness, Adoption at Personal and Organisational Level, Government Policies, Challenges
and Barriers, Future Adoption and Perceived Impact.
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Figure 5:

e Awareness: Most respondents reported being somewhat familiar with the circular economy (CE) concept
(Sijtsema et al., 2019).

e Adoption at Awareness Levels: Personal adoption of circular practices was relatively common, especially
at "sometimes" or "often" levels (Mubarik et al., 2024).

e Adoption at Organisational/ Business Level (if applicable): organisational-level adoption varied
significantly, with many participants unsure or indicating that the question did not apply to them (Oeij et
al., 2022).

e Government Policies: Perceptions of government support were mixed, with many expressing neutrality or
believing their government was not doing enough to promote circular economy (CE) initiatives (Bourdin
& Jacquet, 2025).

e Challenges and barriers: The most frequently cited barriers to adoption included a lack of awareness,
limited resources, cultural factors, and insufficient government support (Alabdali et al., 2023).

e Future Adoption: Despite these challenges, most respondents were optimistic, believing that circular
economy (CE) practices would become more widespread in their region over the next five years (Bourdin
& Jacquet, 2025).

e Perceived Impact: The perceived benefits most frequently mentioned were environmental sustainability,
economic growth, job creation, and waste reduction (Ofori & Opoku Mensah, 2022). While this aligns
with the research study’s objective of recognising circular economy (CE) understanding and adoption
among developing constituencies, it may limit its relevance to younger demographics, female respondents,
or populations from other regions of the world (Uhunamure & Shale, 2025).

These limitations are acknowledged when interpreting and generalising the findings. Overall, reliability
and validity statistics supported the research study model’s strength, suggesting a sufficient sample size for
SEM. The data is structured to meet the assumptions of SEM, including normality and independence (Ghaleb
& Yaslioglu, 2024).

3.3. Structural Equation Modelling Approach

The study used Partial Least Squares Structural Equation Modelling (PLS-SEM) with SmartPLS version X
(Hair Jr et al., 2021). PLS-SEM was selected for its robustness to non-normal data, suitability for exploratory
research, and capacity to handle complex models with relatively small sample sizes (Batra, 2025). The model
used reflective measurement models, consistent with theoretical expectations that indicators reflect underlying
latent constructs (Hair Jr et al., 2021). The distinction between reflective and formative models was considered
during model specification (Rose et al., 2023). The study verified the normality assumptions and justified the
use of PLS-SEM over covariance-based SEM, given that several items were non-normally distributed (Wah,
2025).

As the research study employed variance-based PLS-SEM, traditional global fit indices such as RMSEA,
CFI, TLI, and y?/df are neither applicable nor appropriate, as the main aim is prediction rather than precise
model reproduction. The standardised root mean square residual (SRMR) was used as the primary indicator of
model fit and criterion for PLS-SEM. The SRMR value of 0.044 indicates a good model fit, well below the
suggested acceptable threshold of 0.08, with values below 0.05 suggesting an excellent fit. (Hair Jr et al.,
2021). The model was further evaluated using traditional measures: internal consistency (Cronbach’s o, CR >
0.70), convergent validity (AVE > 0.50), discriminant validity (HTMT < 0.85/0.90), explanatory power (R? =
0.25/0.50/0.75), effect size (f2 = 0.02/0.15/0.35), and collinearity (VIF < 3.3). Together, these evaluations
confirm the reliability, validity, and robustness of both the measurement and structural models.

4. Data Analysis and Findings

Structural equation modelling was used to estimate the measurement (outer) and structural (inner) models
(Sarstedt, Ringle, & Hair, 2021). The following analytical steps were undertaken:
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Figure 6. Data Analysis and Findings

Model Fit: SRMR (Standardised Root Mean Square Residual) = 0.045. A value of <0.08 indicates a good
fit model (Pavlov, Maydeu-Olivares, & Shi, 2021). The interpretation is that the model's saturated and
estimated goodness is statistically valid overall. The model structure is statistically sound and aligned with the
data, as shown in Figure 6.

Table 1. Construct Reliability: All values are >0.7, which is a good reliability (Rosli, Saleh, Alshammari, Ibrahim, Atan,
& Atan, 2021).

Construct Dijkstra-Henseler's rho (pA) Joreskog's rho (pc) Cronbach's alpha(a)
Digital Equity 0.84 0.84 0.84
Right to Live 0.79 0.79 0.79
Adoption of the Circular Economy 0.89 0.89 0.89

Table 1: The reliability analysis of the three constructs—Digital Equity, Right to Live, and Adoption of the
Circular Economy (CE) —indicates strong internal consistency across all measures (Rahman & Sadik, 2024).
Using three commonly accepted reliability indicators—Dijkstra-Henseler’s rho (pA), Joreskog’s rho (pc), and
Cronbach’s alpha (a)—each construct exceeded the recommended threshold of 0.70, signifying acceptable to
excellent reliability (Bhatti & Alshiha, 2024).

Table 2. Convergent Validity: AVE >0.50 for all, which is acceptable convergent validity.

Construct Average variance extracted (AVE)
Digital Equity 0.57
Right to Live 0.56
Adoption of the Circular Economy 0.67

Table 2 presents the Average Variance Extracted (AVE) values for three constructs—Digital Equity, Right
to Live, and Adoption of the Circular Economy—as part of the convergent validity calculation (Williams et
al., 2024). Convergent validity refers to the extent to which multiple indicators of a construct converge or share
a high proportion of variance (Chin & Yao, 2024). An AVE above 0.50 is commonly considered acceptable,
indicating that the construct accounts for more than half of the variance in its indicators (Haji-Othman &
Yusuff, 2022). In this table, all three constructs exceed the 0.50 threshold: Digital Equity has an AVE of 0.57,
the Right to Live has an AVE of 0.56, and the Adoption of the Circular Economy (CE) scores highest at 0.67.
These results indicate that each construct demonstrates acceptable convergent validity, confirming that the
constructs effectively represent their respective latent variables (Ronkkd & Cho, 2022).
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Table 3. Discriminant Validity: HTMT & HTMT2: All HTMT ratios <0.90, which satisfy discriminant validity.
(Discriminant Validity and Retention of Indicators.)

HTMT:
Construct Digital Equity Right to Live Adoption of the Circular Economy
Digital Equity
Right to Live 0.8608
Adoption of the Circular Economy 0.7688 0.8841
HTMT2:
Construct Digital Equity Right to Live  Adoption of the Circular Economy

Digital Equity
Right to Live 0.8612
Adoption of the Circular Economy 0.7680 0.8853

Discriminant validity was evaluated using the Heterotrait—-Monotrait ratio (HTMT). Tables HTMT1 and
HTMT2 produced values ranging from 0.7680 to 0.8853, all of which are below the commonly accepted 0.90
threshold (Henseler et al., 2015; Hair et al., 2019). These results confirm that the constructs validate acceptable
discriminant validity. The two indicators (RL3 = 0.48; DE2 = 0.54) loaded below the recommended threshold
of 0.60. However, both were retained for their theoretical relevance in capturing essential aspects of the
constructs. Notably, the constructs exhibited acceptable composite reliabilities (>0.70) and AVEs (>0.50),
indicating that overall convergent validity and reliability were not compromised. The inclusion of these
indicators, consequently, improves content validity while maintaining acceptable measurement validity and
reliability.

Table 4. Structural (Inner) Model Evaluation: R? (Explained Variance). The R? values are> 0.70. This means high
explanatory power. The model explains most of the behaviour of the dependent variables.

Construct Coefficient of determination (R?) Adjusted R?
Right to Live 0.75 0.75
Adoption of the Circular Economy 0.79 0.78

1. DE explains 75% of RL
2. RL and DE explain 79% of CE

Table 4 presents the Structural (Inner) Model Evaluation using the coefficient of determination (R?) and the
adjusted R?, which represent the proportion of variance in the dependent variables explained by the
independent variables. In this model, the R? for Right to Live (RL) is 0.75, with an adjusted R? of 0.75,
indicating that Digital Equity (DE) alone accounts for approximately 75% of RL's variance. Similarly, the R?
for the Adoption of the circular economy (CE) is 0.78, and the adjusted R? is also 0.78, indicating that both DE
and RL together explain approximately 79% of the variance in CE (Fernandez de Arroyabe Arranz, 2022).

Table 5. Path Coefficients:

Dependent variable

Independent variable
Right to Live Adoption of the Circular Economy

Digital Equity 0.86 0.01

Right to Live 0.88




Journal of Circular Economy (2026) 4:1, 108-155 121

This means that the relationship of:

1. Digital Equity — Right to Live: 0.86 has a strong effect.

2. Right to Live — Circular Economy: 0.88 has a powerful effect.

3. Digital Equity — Circular Economy is indirect and 0.01, which is negligible.

4. Digital Equity — Right to Live — Circular Economy is an indirect effect of 0.76, an intense mediation.

Table 5 presents the path coefficients from the structural model, reflecting the strength and direction of the
relationships between constructs, and provides significant insights (Kante & Michel, 2023). The path from
Digital Equity to Right to Live has a coefficient of 0.86, indicating a strong and positive direct effect,
suggesting that developments in digital equity significantly enhance individuals’ right to live, likely by
increasing access to opportunities and essential resources (Guo et al., 2023).

Bootstrapping (5,000 samples, bias-corrected) was used to generate confidence intervals for all path
coefficients, further validating the mediation effect and the model’s internal consistency (Chen & Fritz, 2021).
Full results are reported in Appendix A, Table Al.

Table 6. The Effect Sizes (Cohen’s f?)

Effect Beta Indirect effects Total effect Cohen's 2
H1 0.86 0.86 2.96
H3 0.01 0.76 0.77 0.0002
H2 0.88 0.88 0.91

1. Digital Equity — Right to Live: f> = 2.96, indicating a large effect.
2. Right to Live — Circular Economy: f>=0.91, indicating a large effect.
3. Digital Equity — Circular Economy (direct): f>=0.0002, indicating a trivial effect.

Table 6 presents the effect sizes (Cohen’s f?) for the structural model, providing insight into the practical
significance of the relationships between constructs (de Oliveira Neto et al., 2025). The indirect effect of
Digital Equity on the Circular Economy, mediated by the Right to Live, is substantial, reinforcing the idea that
digital access alone does not directly influence circular economy (CE) behaviour but does so powerfully when
mediated by improved quality of life and fundamental rights. These results highlight the mediating role of the
Right to Live in the relationship between digital inclusion and sustainable development outcomes.

Table 7. Multicollinearity (VIF): All VIFs < 5. This means there are no multicollinearity concerns. (Variance inflation
factors (VIF))

Indicator Digital Equity Right to Live Adoption of the Circular Economy

DEI: SDG 4 and SDG 8

1.7219

DE2: SDG 9 and SDG 11

2.3028

DE3: SDG 17

2.2775

DE4: Government Support

1.5990

RL1: Sustainable Practices

1.4899

RL2: Policy Protection

1.7863

RL3: Generational Equity

2.0216

BEL: Job Security

2.1129

BE2: Innovation Engine

2.5495

BE3: Household Sustainability

2.1922

BE4: Economic Circularity

2.7321
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Variance inflation factors (VIFs) were assessed to assess potential multicollinearity among the indicators.
As presented in Table 7, all VIF values were well below the threshold of 5, ranging from 1.48 to 2.73. This
indicates that multicollinearity is not a concern in the measurement model and that the indicators are
sufficiently independent (Mahmood, 2024).

4.1. Mediation Analysis

The mediation hypothesis (H4) was tested through bootstrapped indirect effects. The significant indirect path
DE — RL — CE (= 0.76) proves complete mediation. The absence of a meaningful direct DE — CE linkage,
coupled with a strong indirect path, is consistent with theoretical expectations. This mediation model supports
the claim that social rights (Right to Live) enable digital equity to transform into environmentally friendly
behaviour patterns (Triantafyllidou & Zabaniotou, 2022).

5. Findings & Discussion

This part of the study integrates scholarly principles, incorporates the tables presented above, and presents
statistical results (Kreijkes & Greatorex, 2024). Digital equity influences the right to live, which drives the
adoption of the circular economy (CE) (Shah & Shah, 2024). The substantial indirect effect shows complete
mediation (Cheng, Spiegelman, & Li, 2021). The model aligns well with a sequential influence Theory (Equity
— Social Rights — Sustainability Practices) (Cosa, 2024).

This model is supported by the SRMR, which indicates good model fit, strong reliability and validity, and
no multicollinearity, particularly with respect to mediation (Ximénez, Maydeu-Olivares, Shi, & Revuelta,
2022). There is a minor concern that a few indicators exhibit lower reliability, but this is insufficient to reject
the model (Cheung, Cooper-Thomas, Lau, & Wang, 2024). Therefore, we can state that:

Hypothesis 1: H1: Digital Equity positively influences the Right to Live. This is supported strongly ( =
0.87, 2 = 2.64, R? = 0.76). This suggests that improved digital access, inclusion, and support significantly
enhance the social and institutional conditions for a sustainable and dignified life.

Digital equity is crucial for recognising the Right to Live, as it facilitates access to essential services and
opportunities for a dignified and balanced life (Murray, 2021). According to the Capabilities Approach by
Amartya Sen and Martha Nussbaum, digital equity and access foster individual autonomy, enabling
populations to contribute to learning, employment, healthcare, and local community life (Schejter et al., n.d.).
The World Health Organisation considers digital equity, access, and inclusion fundamental societal
determinants of well-being, noting that access to telemedicine, health evidence, and virtual assistance
facilitates improved health outcomes (Hameed, Naha, & Hameed, 2024).

Van Dijk’s Digital Divide Theory emphasises how gaps in access, expertise, and practice result in universal
exclusion from crucial resources (Zdjelar & Zajdela Hrustek, 2021). Johan Galtung’s Theory of Structural
Violence also explains how the deprivation of digital equity constitutes a form of harm that prevents individuals
from meeting their basic needs (Wodajo, 2022). Kimberlé¢ Crenshaw’s Intersectionality Framework highlights
how digital inequities disproportionately affect marginalised groups, including the impoverished, the elderly,
and individuals with disabilities (Fountain, 2023). Advancing digital equity is not merely a scientific goal but
a human rights imperative, dedicated to upholding the Right to Life for all human beings in a progressively
digital sphere (Inam Ul Mansoor, 2023).

Hypothesis 2: H2: The Right to Live positively influences the Adoption of Circular Economy practices.
This finding is strongly supported (f = 0.88, 2 =1.31, R? = 0.79), indicating that stronger policy protection,
sustainability practices, and generational equity directly drive CE behaviour. When identified as the assurance
of a protected, healthy, and noble life, the Right to Live provides a robust philosophical foundation for
implementing Circular Economy (CE) practices (Corrado, 2024). Rooted in human rights theory, the Right to
Live implies the protection of environmental conditions that sustain life, aligning with CE goals of minimising
waste, conserving resources, and promoting ongoing ecological balance (Garg, 2023).

From the perspective of Environmental Justice Theory, policies that protect the Right to Live inherently
demand fair access to clean air, water, and sustainable resources—conditions only achievable through circular
models of production and consumption (Farber, 2023). Intergenerational Justice, a principle within
sustainability ethics, emphasises the responsibility of present generations to conserve resources and
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ecosystems for future generations, thereby directly reinforcing CE’s regenerative principles (Raj, 2023). The
Theory of Planned Behaviour also supports this connection, as stronger rights-based policies and
environmental protections shape individual views and perceived rules, leading to greater adoption of CE
(Marang'a et al., 2024). Furthermore, Ecological Economics argues that economic systems must prioritise life-
supporting functions over profit, within broader frameworks of human well-being (Upreti, 2023).
Consequently, protecting the Right to live through policy and educational safeguards promotes and sustains
individual health and substantially incentivises CE actions, embedding sustainability into institutional and
standard practices (Kola-Bezka, 2024).

Hypothesis 3: Digital Equity positively influences the Adoption of the Circular Economy. This is not
supported directly (p = 0.01, f2=0.0001), as no meaningful direct link is found. Although a direct causal link
between digital equity and the adoption of Circular Economy (CE) practices has not yet been established,
theoretical frameworks suggest that digital equity may mediate the CE transition (Cagno et al., 2021). The
direct effect of Digital Equity on Circular Economy behaviour was not statistically significant (f = 0.08, p =
0.21, 95% CI =[-0.05, 0.22]).

Digital Divide Theory posits that limited access to digital tools constrains participation in knowledge
sharing, advancement, and sustainable practices (Gamji et al., 2022). In a circular economy, where information
exchange, resource tracking, and collaborative consumption are fundamental, digital equity and access serve
as foundational enablers (Han et al., 2023). Systems Theory supports this by emphasising the
interconnectedness of social, technological, and environmental systems; improving digital equity strengthens
the information flows that support circular systems (Ixmeier et al., 2023).

Furthermore, the Capability Approach recommends that digital equity and inclusion develop individuals’
opportunities to engage with CE-related platforms, such as restoration networks, reuse markets, and eco-
innovation centres (Suchek, Ferreira, & Fernandes, 2022). Socio-technical Transitions Theory also provides a
perspective, arguing that sustainability transitions require both technological infrastructure and social
inclusivity—digital equity accelerates both (Andersson, Lennerfors, & Fornstedt, 2024). While experimental
statistics may be deficient, these academic perceptions suggest that digital equity enhances the skills, access,
and involvement necessary to support CE adoption, particularly in marginalised or underserved communities
(Forehand, 2024).

Hypothesis 4: H4: The Right to Live mediates the relationship between Digital Equity and the Adoption of
the Circular Economy. This is supported by an indirect effect of 0.76, confirming complete mediation. The
Right to live can be hypothetically posited as a mediating factor between digital equity and the adoption of
Circular Economy (CE) practices, with evidence indicating an indirect relationship (Johnston, 2022). Digital
equity ensures access to information, services, and participation policies that enable individuals to fulfil their
mandatory requirements and exercise their rights, thereby supporting the Capabilities Approach (Bailey &
Nyabola, 2021). By facilitating access to education, healthcare, and sustainable livelihoods for marginalised
populations, digital equity enhances the provisions necessary for a dignified life—the essence of the Right to
Live (Jackson, 2021). This, in turn, fosters a significant commitment to CE practices that promote
environmentally sustainable, resourceful, and equitable community development (Aiguobarueghian et al.,
2024).

From a Human Rights-Based Approach to Development, when the Right to Live is supported through
digital equity, individuals are better able to make informed decisions aligned with CE standards, such as
reducing consumption, reusing resources, and contributing to circular supply chains (Rodrigue & Romi, 2024).
Socio-ecological Resilience Theory supports this understanding, suggesting that reasonable individuals can
adopt adaptive, reformative, and financially viable models (Asibey et al., 2025). Therefore, although digital
equity may not directly lead to CE adoption, it supports the Right to Live, creating conducive conditions,
fostering ecological consciousness, and driving strategic contributions and sustainability standards that evolve
into a circular economy (CE) (McKay, 2021).

Therefore, DE — RL — CE is the valid causal path. The implications (theoretical and practical) are:

1. Digital Equity should be considered a foundational enabler of human development and sustainability
(Kulesza, 2024).

2. Right to Live is a significant guideline and social paradigm that explains digital equity and inclusion into
practical, sustainable actions (Colding, Nilsson, & Sjoberg, 2024).
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3. Circular Economy adoption cannot be augmented solely by technological access; it requires recognised
policy support that safeguards people’s rights and responsibilities (Upadhyay, Mukhuty, Kumar, &
Kazancoglu, 2021).

4. If the government wants to promote the practices and principles of the Circular economy, then it must
capitalise on Digital Equity (Quality education, access, and technological inclusion). This encourages the
right to live and sustainable thinking, the main drivers of circular economy (CE)behaviours (Meria,
Bangun, & Edwards, 2024).

6. Discussion

This research study explores the causal relationships among Digital Equity (DE), the Right to Live (RL), and
Circular Economy (CE) adoption. (Grybaité, 2025). Using structural equation modelling (SEM), it tests a
sequential mediation model hypothesising that DE affects CE indirectly through its influence on RL (Acquabh,
Quaicoe, & Gatsi, 2024). The results provide strong empirical support for this theoretical path, suggesting
significant perceptions for academic understanding and policy strategy (Trein, Fischer, Maggetti, & Sarti,
2023).

6.1. The Role of Digital Equity as a Foundational Facilitator

The findings confirm that Digital Equity strongly and significantly influences the Right to Live (B =0.87, f*=
2.96). This underscores that digital equity is not a technical matter but an evolving social equity issue (Aanestad
et al.,, 2021). Digital equity encompasses inclusive access to education, innovation, infrastructure, and
government support, empowering people and communities by facilitating an understanding of fundamental
rights to live (Memon & Memon, 2025). This aligns with Sen’s (1999) capability approach, which emphasises
that progress involves increasing the independence that individuals are incentivised to evaluate (Gottschalk &
Weise, 2023).

Digital equity increases capabilities by providing access to learning, work, and participation in institutional
and social systems (Tate & Warschauer, 2022). It also fosters the structure essential for people to challenge
and benefit from rights-based safeguards (Tauchnitz & Ahmed, 2024). By empirically validating the DE —
RL link, this study supports and builds on prior work linking digital equity to social participation (Sharma,
Kar, & Gupta, 2024). Nonetheless, unlike previous models that view digital equity as a simple contribution to
efficient advancement, this model places equity at the centre, both as a condition for and a driver of wider
sustainability-oriented practices (Apata, 2024).

6.2. The Right to Live as a Mediating Social Structure

The Right to Live emerged as a central mediating construct. The strong path from RL to CE (B = 0.88, 2=
0.91) proves that social and policy-based rights substantially outline environmentally conscious actions. This
supports the interpretation that sustainable practices are not driven exclusively by knowledge or the
accessibility of technology, but by functional provisions that safeguard individuals' access to protection,
opportunities, and equality (Wang, Jiang, & Khaskheli, 2024). This finding strengthens the rights-based
approach to sustainability (Jodoin, Savaresi, & Wewerinke-Singh, 2021). It indicates that sustainable
behavioural change is deep-rooted in specific interventions and systemic assurance (Varzakas & Antoniadou,
2024).

People are more likely to participate in long-term sustainable practices when they recognise that their rights,
such as sustainable safety, a rational approach to resources, and intergenerational justice, are preserved
(Senatore, Bimonte, & Gatto, 2025). The factors of RL used in the model-—sustainable practices, policy
protections, and generational equity—reflect a broader scope of human respectability (Abramovich & Vasiliu,
2023). The strong statistical performance of this construct mainly suggests that a rights-based perspective
enhances the helpfulness of sustainability models (Oestreich, 2024). This study views RL not only as an
outcome of progress but also as a catalyst for the adoption of sustainability (Stam, van Ewijk, & Chan, 2023).
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6.3. Absence of a Direct DE — CE Relationship

Conversely, in contrast to conventional theories on digital equity, the model found no significant direct
consequence of digital equity on circular economy adoption (f = 0.0122, 2 = 0.0002). This analytical
understanding challenges basic technology-determined narratives. Whilst digital equity is crucial, it is
insufficient to navigate complex behavioural shifts, such as those that contribute to circular systems
(Fernandez, Bodin, & Synnes, 2025). This result aligns with essential perspectives on the limitations of
“techno-solutionism,” which argue against overreliance on technology to address structural and behavioural
challenges (Allen, 2024).

It also suggests that CE transitions are primarily hindered by social, institutional, and awareness-related
barriers, rather than technical practicality (Huvé et al., 2022). Thus, government policies that advance in digital
infrastructure without attending to institutional rights and protections may fail to produce the desired
sustainability effects (Castro & Lopes, 2022). This finding reframes DE as a catalyst of CE behaviour, rather
than a determining factor—a distinction with significant consequences for sustainability and digital
governance approaches (Medaglia, Rukanova, & Zhang, 2024).

6.4. Mediation and the Validity of the Sequential Model, Theoretical

Contributions, and Effective Inferencing

The observed mediation effect (indirect p = 0.76) supports the purported sequential model: Digital Equity —
Right to Live — Circular Economy. This structure proposes a new theoretical framework that integrates digital
development, human rights to life, and sustainability within a single explanatory pathway (Fisher et al., 2021).
This model substantially influences sustainability transitions theory by highlighting multi-level interactions
(technological, social, institutional), but it lacks empirical models that causally link them (Kanger, 2021). By
demonstrating that equity fosters rights, which in turn promote pro-environmental behaviour, this study bridges
distinct literatures: digital equity, human development, and ecological economics (Israilova et al., 2023).

From a government policy perspective, consider a broader approach. This chronological sequence suggests
that mediations should begin with digital equity. However, it must continue to rely on social rights protections
to achieve sustainability gains (Wang, Li, & Khaskheli, 2024). For example, access to digital platforms is
significant only when accompanied by institutional support for fair labour practices, access to resources, and
community involvement (Malik, Heeks, Masiero, & Nicholson, 2021).

This research study contributes to theory in several ways:

1. Incorporated Structure: This research study proposes and empirically tests a new hypothesised model that
connects digital equity to sustainability through a rights-based mediator (Ng, Lit, Chan, Cheung, & Choy,
2025). This addresses a meaningful gap in interdisciplinary sustainability literature (Okedele et al., 2024).
The research gap is particularly evident in the limited integration of digital equity and human rights
perspectives, predominantly in South and West Asia (Nishat, Khurshid, & Naseeb, 2024). These countries
experience rapid digital development alongside structural inequalities; nonetheless, limited models
examine how digital access and awareness of rights influence sustainable behaviours (Zhang, Khaskheli,
Shen, Jafri, & Shamsi, 2025).

2. Realistic Justification: Through a validated PLS-SEM analysis, the research study determines the
mediating role of rights-based constructs in the digital-to-sustainability path. It is supported by reliability,
validity, and model-fit analyses.

3. Essential Question to Linear Models: By explaining the absence of a direct DE — CE link, the research
study suggests a new perspective on sustainability practices and supports a systems-based understanding
of environmentally friendly choices (Neisig, 2022). It highlights the multifaceted interaction between
digital transformation and the adoption of the circular economy, predominantly in the energy, technology,
and policy sectors (Danish & Senjyu, 2023). Regionally, the research study aims to understand how Asia
and the UAE promote sustainability through their distinct governance models and innovation dimensions
(Al-Sulaiti, Hamouda, Al-Yafei, & Abdella, 2024). Internationally, it highlights the need for context-
specific policies, contributing to more comprehensive and compliant frameworks for sustainable
development across diverse socio-economic contexts (Bjervig & Amundsen, 2024).

4. Theoretical Transparency: The constructs are grounded in the Sustainable Development Goals (SDGs),
enabling comparability and alignment with global development frameworks (Stefanescu, 2022).
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The findings offer numerous recommendations for legislators, experts, and researchers engaged in
sustainability, particularly in the UAE and India (Alketbi, 2023). The findings may also offer insights for other
rapidly developing economies facing comparable sustainability transitions; however, further research is needed
to confirm their broader applicability (Twum, Zhang, Ding, & Cobbinah, 2025). All interpretations are included
within the limitations of this research study’s scope and data.

e Prioritise digital equity as a foundational community good. Investing in digital access, education, and
inclusion for growth and sustainability (Siddiqi, 2024). Model rights-based policy interventions may
include ensuring affordable digital access in rural areas and embedding environmental rights within local
sustainability agreements. Sustainability cannot be achieved solely through access; it must be rooted in
guiding principal constructs that advocate for the Right to Live, including safeguards for marginalised
residents (Mazzucato & Farha, 2024). This can be integrated into community participation in waste
management decision-making and improving access to clean energy initiatives aligned with the UAE’s
Clean Energy Strategy 2050 (Alhosani, 2025).

e Reframe the Circular Economy strategy. CE promotion must move beyond procedural methods and adopt
equity-driven, participatory methodologies grounded in individual dignity and long-term advocacy for
equality (Al Mokdad, 2025). As outlined in the UAE Circular Economy Policy 2021-2031, current
strategies focus on recycling, land diversion, and waste diversion (Al-Thani et al., 2024). Furthermore, this
concept can be re-envisioned to encourage eco-design principles that promote product design for reuse,
industrial interdependence among manufacturing sectors, and the implementation of resource-efficiency
measures across industries (Singhal et al., 2024).

e Coordinate across sectors. Government agencies involved in digital transformation, social development,
and environmental sustainability should collaborate to ensure alignment between rationality and
effectiveness in policy implementation, promote stakeholder participation, and facilitate the development
of integrated sustainability policies tailored to the specific environmental and socio-economic contexts of
the UAE and India. The Ministry of Climate Change and Environment, in collaboration with local
municipalities, can implement and monitor local waste management and resource efficiency programs
(Maiurova et al., 2022). Private sector stakeholders, such as waste management companies, can adopt
cleaner production and recycling technologies (Anuardo, Espuny, Costa, & Oliveira, 2022). Lastly, the
non-governmental organisations can facilitate awareness programs and community engagement
campaigns (Abiddin, Ibrahim, & Abdul Aziz, 2022). Taken together, these will effectively support
integrated sustainability practices and policies.

6.5. Limitations, Future Research and Concluding Reflection

While the research study provides strong statistical evidence and theoretical awareness, certain limitations
should be acknowledged.

e Sample size and generalizability: The study employed a convenience sample (n = 140) primarily drawn
from South and West Asia, with a notable gender imbalance favouring male respondents. This limits the
generalisability of the findings, particularly to women and other geographic populations. A post hoc power
analysis and bootstrapped confidence intervals were conducted to address concerns about statistical power
(Lai, 2021); however, future research should employ larger, more representative samples using random or
stratified designs (Lopez, 2023).

e Age groups: Respondents aged 30-39 were notably underrepresented. Future research should consider
more age-balanced samples, especially if age moderates sustainability-related attitudes.

e Geographic bias: Most respondents were from India and the UAE. Cultural, economic, and policy
variations across regions may limit external validity. Comparative studies across diverse national contexts
would be valuable (Findley, Kikuta, & Denly, 2021).

e To assess common method bias (CMB), a one-factor test was conducted (Kock, Berbekova, & Assaf,
2021). The first factor accounted for 51.16% of the variance, slightly above the 50% threshold, suggesting
a marginal contribution of CMB. However, Harman’s test is considered a limited diagnostic, and we
therefore applied additional checks. Additional validity metrics (HTMT, AVE, and CR51) support the
integrity of the constructs. A full collinearity test revealed that all variance inflation factor (VIF) values
were below 3.3, indicating that CMB is not likely to pose a significant threat to the results. Taken together,
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these findings advocate that while CMB cannot be entirely ruled out, it does not invalidate the study’s
conclusions. Future studies should consider temporal separation or marker variables to reduce CMB risk
further.

e Cross-sectional design: Causality is inferred through structural modelling, but longitudinal or experimental
designs could improve these inferences (Savitz & Wellenius, 2023). Although mediation is tested using
SEM, causality is tentative due to the cross-sectional design (Peird, Luque-Garcia, Soriano, & Martinez-
Tur, 2023). To moderate common method bias, Harman’s one-factor test was conducted (Baumgartner,
Weijters, & Pieters, 2021). Results indicated that no single factor was dominant, suggesting that CMB is
not a significant concern (Podsakoff, MacKenzie, Lee, & MacKenzie, 2003). Future research, employing
longitudinal or experimental designs, is recommended to confirm causal pathways (Loh & Ren, 2023).
Contextual factors, such as regulatory environments, cultural standards, or technological responsibility,
may moderate the observed associations. Future research could investigate such collaborations (Xie, Liu,
& Chen, 2023).

e Expanding constructs: This research study focuses on quality education, decent work, industry and
innovation, sustainable cities, and partnerships for goals (Piazza, 2024). Additional constructs, such as
environmental attitudes, digital literacy, or civic trust, could upgrade the model and expand explanatory
power (AbdulKareem & Oladimeji, 2024). Nevertheless, the study’s focus, parameters, scope, scale,
sample size, and primary objective are to establish and test a baseline model across the UAE, India, and
other developing countries (Kumar MV et al., 2022). The hypothesised model focuses on scope, model
simplicity, theoretical focus, conceptual clarity and analytical focus (Rocco, Plakhotnik, & Silberman,
2022). Future research is encouraged to build on this groundwork by integrating these additional constructs
to achieve a more comprehensive understanding of the topic.

e While the Right to Live construct is theoretically grounded, its multidimensional nature allows for
additional justification, validation and further exploration across broader interdisciplinary models and a
variety of conceptual frameworks in future studies (Das et al., 2024). This flexibility enables scholars to
contextualise the construct across diverse environmental, socio-economic, and policy contexts, thereby
enhancing its importance and applicability across different research paradigms (Abujder Ochoa et al.,
2025).

In summary, this research study finds that, while necessary, digital equity does not directly lead to low-
impact lifestyles, such as adopting the circular economy (CE) (Tan & Lindi von Mutius, 2023). Instead, it
enables the Right to Live, a social construct encompassing policy protection, sustainability practices, and
equity across generations (Ly & Cope, 2023). This justification, in turn, informs conclusions about
sustainability (Klein, Spieth, & Heidenreich, 2021). This mediation context provides a more precise, fair, and
actionable understanding of how digital equity and access contribute to sustainable development (Rydzewski,
2025). It suggests that the pathway from access to action is mediated by righteousness—and that technology,
rights, and sustainability must be addressed in the gig economy rather than through segregation (Novitz, 2021).

7. Theoretical and Practical Implications

The outcomes of this research study have significant implications that extend beyond theoretical considerations
and practical policy applications (Ulaga, Kleinaltenkamp, Kashyap, & Eggert, 2021). By analytically
validating the indirect path from Digital Equity to a Circular Economy via the Right to Live, this research
study contributes to a deeper understanding of how sustainability changes are socially structured, mediated,
and influenced (Gallardo-Vazquez, de Sousa Paiva, & Nuevo-Gallardo, 2025). The effects considered further
concern how these findings reconfigure academic discourse and functional policies (Wroblewska, 2021).

7.1. Theoretical Implications

This research study advances the sustainability transition literature by proposing a socially mediated model
that highlights influential conditions and rights-based constructs as key promoters of eco-conscious behaviour.
While most contexts focus on technological skill, advanced ecosystems, or governance, this model introduces
Digital Equity and the Right to Live as sequential antecedents of ecological behaviour pattern transformation,
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predominantly from the perspective of Circular Economy adoption (Rejeb, Suhaiza, Rejeb, Seuring, &
Treiblmaier, 2022). This signifies a substantial shift away from purely techno-economic models toward a
socially embedded perspective on sustainability change, wherein behavioural adaptations for sustainability are
not merely a matter of access to innovation but also of equity, inclusion, and empowerment (Tsou, 2025).

This study offers numerous influential suggestions for policymakers and researchers. The model highlights
the importance of rights-based policy interventions, suggesting that reframing the circular economy strategy
is essential for achieving sustainable development. Furthermore, cross-sector coordination must be prioritised
to foster environmental resilience. These findings provide a foundation for future sustainability policies across
regions globally.

The research study advances a new mediating mechanism—the Right to Live—ingrained in human
development and social justice theory (Govindharaj, 2021). This establishes sustainability as a conservation
objective, contingent upon equitable access to digital support, intergenerational equity, and sustainable
practices (Sparviero & Ragnedda, 2021). By measuring this mediating role and demonstrating its statistical
significance, the research study contributes to the growing body of work that bridges development economics,
capability theory, and sustainability science (Chien, 2022). It also establishes the integration of the Sustainable
Development Goals (SDGs) as a systematic scaffold that associates diverse academic disciplines (Rajabifard
etal., 2021).

The finding indicates no significant direct relationship between Digital Equity and Circular Economy
adoption, consistent with existing theories in the digital revolution and sustainable modernisation literature
(Du, Xu, & Yuan, 2024). Several existing models assume that improving digital equity and access leads to pro-
environmental behaviour (Zawieska et al., 2022). As an alternative, this study suggests that the relationship is
contingent on social safeguards and human rights, offering a corrective to models that underplay the
significance of social cohesion, integrity, and individual excellence in shaping sustainability outcomes (Das et
al., 2024).

7.2. Practical Implications

Governments and associations often perceive digital equity and inclusion strategies as integral to financial or
academic development (Pittman, Severino, DeCarlo-Tecce, & Kiosoglous, 2021). This research study indicates
that such guidelines should also be considered environmental boosters (Dasandi et al., 2022). Investment in
broadband access, digital education, and community infrastructure has cascading effects—first by empowering
communities (through the Right to Live), and then by supporting pro-environmental actions such as waste
reduction, reuse, and sustainable innovation (Marini Govigli et al., 2022). Consequently, digital inclusion
should be prioritised in environmental policy portfolios rather than economic development agendas (Ullah,
Niu, & Meo, 2024).

Circular Economy approaches emphasise the importance of recycling, product design, and technological
policies (Diaz, Reyes, & Baumgartner, 2022). Nevertheless, these mediations will remain deficient unless a
rights-based governance framework backs them. Policy protection, social security, and generational equity are
important factors of the Right to Live that must be established as criteria for sustainability changes (Kotkas,
2024).

For example, national circular economy (CE)policies should involve social protection systems that address
susceptible people; urban sustainability planning should account for intergenerational equity, warranting that
long-term goals are built into modern-day strategies; and lastly, policies advancing reuse and resource
proficiency must be correlated to educational and digital equity and access programs.

The research study discloses that intersectoral coordination is critical. Governments and organisations
involved in digital education, human rights, education, and sustainability must break down outdated silos (Lah,
2025). An integrated course of action approach could include co-funding projects between digital infrastructure
and environmental ministries; cross-cutting outlines that link the SDGs

An integrated course of action approach could include co-funding projects between digital infrastructure
and environmental ministries; cross-cutting outlines that link the Right to Education (SDG 4), Decent Work
(SDG 8), and Sustainable Cities (SDG 11) to Circular Economy goals (SDG 12); embedding rights-based
language into digital literacy and sustainability awareness drives. Such integration ensures that digital equity
is not merely accessible but embedded in holistic pathways that incorporate environmentally and socially just
practices (Mhlongo & Dlamini, 2022).
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Development interventions and NGOs should review their monitoring and evaluation (M&E) frameworks
to incorporate mediating variables, such as social rights, when evaluating digital or sustainability projects
(Lynn & Apgar, 2024). Conventional M&E focuses on outputs (e.g., number of devices distributed, amount of
waste recycled) (Paunovic, Miiller, & Deimel, 2023). Nonetheless, this research study advocates incorporating
intermediate conclusions such as perceived institutional support, community sustainability awareness, and
indicators of generational equity (Mubaslat, 2021). This methodology enhances impact evaluation and aligns
monitoring and evaluation (M&E) with the research study’s validated causal pathways (Otundo Richard,
2024).

7.3. Key Takeaway and Conclusion

In summary, digital equity alone will not advance to circularity. Government policies must move from access
to action, and this transition is only possible through institutional mechanisms that protect and promote the
Right to life. Equity, rights, and sustainability are not comparable goals—they are interdependent conditions
of an all-encompassing future. This research study investigates the mechanisms through which Digital Equity
influences the adoption of Circular Economy practices, suggesting that the Right to Live is a significant
mediating variable in this relationship. Using a structural equation modelling approach and constructs aligned
with the United Nations Sustainable Development Goals (SDGs), the research tested a sequential model:
Digital Equity — Right to Live — Circular Economy. The findings provide strong empirical support for this
research framework. Digital Equity was exhibited to notably improve the Right to Live, a multidimensional
construct encompassing sustainable practices, policy protection, and intergenerational equity.

In succession, the Right to Live has been intensely linked to sustainable behaviour in the Circular Economy.
Necessarily, the study identified no significant direct effect between Digital Equity and Circular Economy
adoption, confirming a fully mediated relationship. This path highlights the social and institutional settings
that must be in place for digital equity to transform sustainability—oriented practice. These conclusions
contribute to a more nuanced comprehension of sustainability changes.

Although international dialogue is increasingly incorporating digital innovation as a tool for sustainability,
this study highlights that equity and access alone are insufficient (Shirazi & Hajli, 2021). Technology must be
embedded in social systems that confirm equity, protect rights, and encourage long-term action. The presence
of policy safeguards, community participation, and intergenerational mindfulness is not unusual; it is essential
to achieving systemic transformation.

The study also presents a theoretical interpretation, offering a rights-based mediation model that integrates
insights from capability theory, environmental psychology, and development economics (Marques Cebola,
Lopes, Vasconcelos, & Caser, 2021). It argues that linear assumptions are repeatedly learned in digital and
sustainable innovation models, promoting interdisciplinary methodologies in sustainability research. The
effects are evident in a rational assessment: to successfully encourage Circular Economy principles, digital
equity must be accompanied by social policies that promise equity and inclusion. Governments and
development players should reframe their digital strategies to prioritise sustainability advocates and integrate
a rights-based measurement system into project and evaluation processes.

The path from digital equity ecological activeness is not automatic but provisional. This research study
proves that the right to live with dignity, protection, and opportunity is the link between justice and
sustainability. For communities to transition to circularity, they must start by addressing technology and justice.
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Appendices

Appendix: Table 1: Questionnaire

The questionnaire consisted of closed-ended items measured on a 5-point Likert scale (1 = Strongly Disagree,
5 =Strongly Agree) across three constructs: Digital Equity, Right to Live, and Circular Economy. Demographic
and contextual items were categorical.

Item Code Item Name Item Description

Digital Equity

DEI Education & Digital Empowerment Quality education, decent work, and economic growth drive digital
(SDG 4 & 8) empowerment and uphold the right to live.

Sustainable innovation, resilient infrastructure, and cities are

DE2 Sustainable Innovation (SDG 9 & 11) fundamental rights.
DE3 Collaborations & Partnerships (SDG Collaborations and partnerships are fundamental rights that drive global
17) cooperation.

DE4 Government Support Government efforts prioritise d1g1t3:1 eqult}{ to protect the right to 11Ye
through education, empowerment, innovation, and global partnerships.

Right to Live

RLI Sustainable Practices Clrcqlgr economy p.ractlces.enhance sustainability, improving living
conditions and the right to live.

RL2 Policy Protection C}overnment policies on 01'rcular economy (CE) safeguard the right to
live through resource efficiency.

RL3 Generational Equity SDGs-driven circular practices strengthen the right to live for present

and future generations.

Benefits of Research

A circular economy (CE)creates jobs and ensures long-term resource

BE1 Job Security ;
security.
BE2 Innovation Engine The c1rcqla}r economy (CE)drives innovation and new business
opportunities.
BE3 Household Stability Circular practices help households save money and live sustainably.
BE4 Economic Circularity Circular economy policies drive economic growth, sustainability, and

waste reduction.

Demographic/ Contextual Questions (Not Likert-scaled)

Profile Information

Age in Years (18-29, 30-39, 4049, 50 and above)

Gender (Female, Male, Any Other)

Country of Residence (options provided)

Occupation (Professional, Consultant, Entrepreneur, Homemaker, Student, Retired, Other)
Industry (if applicable)

Awareness: Familiarity with the concept of circular economy (Not familiar, somewhat familiar,
very familiar)

7. Adoption at individual level: Engagement in recycling, reusing, waste reduction (Never,
Sometimes, Often, Always)

AN ol e
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8. Adoption at organisational/business level: Implementation of circular economy practices
(Yes/No/Not sure/Not applicable)

9. Challenges and barriers (e.g., lack of awareness, lack of support, limited resources, cultural factors,
others)

10. Perceived benefits: Sustainability, growth, jobs, waste reduction, others

Demographic/ Contextual Questions (Likert-scaled)

1. Government support: Support for circular economy initiatives.
2. Future adoption: Likelihood of circular economy adoption in the next 5 years.
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A: Supplementary Statistical Outputs

A1. Bootstrapped Confidence Intervals

Bootstrapping with 5,000 resamples was conducted to obtain bias-corrected confidence intervals for each
structural path (Huh et al., 2022).

Table A1 summarises the results.

Path B Coefficient 95% CI Lower 95% CI Upper p-value
DE — RL 0.87 0.79 0.93 <0.001
RL — CE 0.88 0.82 0.94 <0.001
DE — CE 0.01 -0.06 0.07 0.408

A2. Post Hoc Power Analysis A post hoc power analysis was conducted to assess the adequacy of the
sample size across varying effect sizes (Serdar et al., 2021). The heatmap below illustrates that for effect sizes
2> 0.15, power exceeds 0.95 even at n = 140. Power = 0.95 for medium effect size (f* = 0.15) at a = 0.05,
given n = 140

Post Hoc Power Analysis Heatmap
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A3. Extended Model Output The complete model output includes confidence intervals, p-values, and
path coefficients for all structural relationships, presented in the bootstrapping results above. These support
the statistical robustness of the findings and reinforce the conclusion that RL mediates the relationship between
DE and CE.

A4. Indicator Reliability

Indicator Digital Equity Right to Live Circular Economy

DE 1 0.62

DE 2 0.54

DE 3 0.57

DE 4 0.55

RL1 0.57

RL2 0.62

RL3 0.48

BE1 0.67

BE2 0.74

BE3 0.57

BE 4 0.69

A5. Cross Loadings

Indicator Digital Equity Right to Live Circular Economy
DE 1 0.79 0.65 0.64
DE 2 0.74 0.62 0.58
DE3 0.76 0.66 0.58
DE 4 0.74 0.68 0.53
RL1 0.63 0.76 0.69
RL2 0.71 0.78 0.66
RL3 0.58 0.69 0.63
BE 1 0.62 0.74 0.82
BE2 0.67 0.76 0.86
BE 3 0.60 0.65 0.75

BE 4 0.63 0.75 0.83




