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EXTENDED ABSTRACT
Research Problem Statement and Purpose
The prevailing discourse on Circular Economy has predominantly centred on technocentric solutions and market-driven innovations, emphasising material flows, waste reduction, and resource efficiency whilst largely neglecting more holistic approaches touching upon the fundamental social transformations required for genuine sustainability (Calisto Friant et al., 2020). This techno-optimistic approach, while valuable for immediate environmental concerns, fails to interrogate the deeper structural inequalities, power asymmetries, and exclusionary practices embedded within contemporary economic and spatial systems. Architecture and the built environment, as material manifestations of societal values and power relations (Lefebvre, 1974/1991), have similarly adopted circular principles primarily through technical lenses—focusing on material passports, design for disassembly, and building lifecycle assessments—without adequately addressing the participatory dimensions that determine who benefits from, contributes to, and shapes circular transitions. This paper contends that achieving a truly sustainable society is only possible through a paradigmatic shift vision of the Circular Economy discourse, towards a Transformational Circular Society (Calisto Friant et al., 2020; Reike et al., 2018): a concept that foregrounds social sustainability, democratic participation, and systemic change over incremental technical improvements within existing structures. In doing so, this work seeks to reframe the social dimension of circularity itself: where the dominant reading treats circularity as a primarily technical and material concern, we argue that the same loops of resources, spaces and decisions are also loops of people, and that closing them carries direct contributions to—and impacts on—communities that current technocentric framings seem to overlook.
This research presents the second level of a four-tiered Conceptual Framework that reconceptualises Circular Design as fundamentally participatory and inclusive practice within architecture, advocating for what we term Circular Spatial Agency (Silveira Breder Rocha et al., 2025). This framework addresses a critical gap in both circular economy scholarship and participatory design literature by synthesising insights from commons theory (Ostrom, 2015), degrowth (Schröder et al., 2019), and Human Development focused Circular Economy (Schröder et al., 2020) into a coherent approach for architectural practice. The paper specifically examines the socio-political level of this framework, situated within a broader concept that encompasses: a Systems level proposing an Adaptive Social System as an overarching model for participatory initiatives; a Built Environment level employing participatory design methods to include non-experts in circular architectural processes, whilst fostering genuine design empowerment (Kesdi et al., 2024; Senbel & Church, 2011) and futuring (Fry, 2009); and an Information and Communication Technology level introducing an AI-based digital platform for Circular Spatial Agency grounded in principles of conviviality (Illich, 1973; Vetter, 2018) and social innovation (Manzini, 2015; Moulaert et al., 2013). The primary objective of this paper is to continue identifying participation indicators as foregrounded in (Rocha et al., 2024), defining and applying them—both general and domain-specific—to the proposed conceptual framework, subsequently classifying these indicators across five interconnected dimensions: Cultural, Social, Political, Economic, and Environmental. The paper further develops the initial conceptual framework presented in Rocha et al. (2025). The specific added value of this socio-political level is operational: whereas the systems level proposes an abstract adaptive model, this level translates it into a structured, traceable set of indicators that can be read against the built-environment and ICT levels, giving the framework a concrete instrument for assessment rather than a purely conceptual proposition.
Brief Research Methodology and Approach
The methodological approach combines literature review with conceptual framework development and indicator construction, drawing upon four complementary bodies of scholarship. First, Calisto Friant et al., (2020) provide the initial foundation for understanding and categorizing the different Circular Economy discourses in literature. The authors identify and thoroughly investigate the characteristics embedded in 4 existing CE discourses: Fortress Circular Economy, Technocentric Circular Economy, Reformist Circular Society, and Transformational Circular Society. Secondly, Elinor Ostrom's seminal work on the commons (2015) provides fundamental principles for how communities can collectively govern shared resources through self-organised, polycentric institutional arrangements. Second, from a degrowth standpoint, particularly as synthesised by Schröder et al (2019), a critical perspective on the growth imperative is offered, proposing instead sufficiency, conviviality, and wellbeing over accumulation as organising principles. Third, Schröder et al., (2020), display the possibilities of a human-development-focused CE that embeds people as central actors within material and energy loops, foregrounding the social dimension of Circular Economy.
The research methodology proceeds through several interconnected phases. Initially, an extensive review of participation literature across community development, democratic theory, urban planning, and design research identified established indicators and metrics for measuring participatory processes and outcomes (Rocha et al., 2024). This was complemented by analysis of circular economy assessment frameworks and sustainability indicator sets to understand how participation has been conceptualised—or more commonly, marginalised—within existing approaches. A selection process guided by the transformational circular society framework then filtered indicators according to their alignment with social justice, democratic governance, and ecological responsibility. The selected indicators were organised into five dimensions—Cultural, Social, Political, Economic, and Environmental—each governed by guiding principles that orient indicator application towards transformational rather than reformist outcomes, enabling a holistic assessment of participatory processes while maintaining coherence through a shared commitment to circularity, equity, and democratic self-determination. 
Concretely, 137 participation-related criteria drawn from 22 peer-reviewed sources (Rocha et al., 2024) were grouped by shared conceptual function into 17 sub-themes (e.g. Capacity Building; Governance & Accountability; Participation in Decision-Making). Each was appraised against SMART attributes (Specific, Measurable, Achievable, Relevant, Time-bound): of the 62 criteria carrying an explicit unit of measure, 38 are quantitative or mixed (e.g. rate of community participation, number of new jobs) and 24 qualitative (e.g. sense of place, perceived empowerment). Each criterion was also cross-classified against a typology of circularity discourses (Calisto Friant et al., 2020); tellingly, none mapped to “fortress” or purely technocentric framings, while the majority aligned with reformist and transformational circular discourses—empirical confirmation that these are legible as circularity criteria, not social add-ons. The transformational reading of Calisto Friant et al. (2020) is foregrounded as the primary theoretical anchor, with the three complementary bodies of theory mobilised as lenses rather than competing contributions.
Key Findings
The research yields a comprehensive indicator framework organised across five dimensions, each contributing distinct but interrelated aspects to the assessment and advancement of participatory circular practices in architecture and urban development.
The Cultural dimension, guided by principles of Identity, Community Engagement, and Cohesion, encompasses indicators that foster both individual sense of self and collective belonging within diverse communities. These indicators assess the extent to which participatory processes acknowledge and celebrate cultural diversity, support the transmission and evolution of cultural practices, and strengthen bonds between community members without suppressing difference or imposing homogeneity.
Within circular architectural practice, participation indicators related to the cultural dimension should help defining how design processes honour local knowledge, incorporate or extend vernacular building traditions, and create spaces that resonate with community identity while remaining open to transformation and reinterpretation by future users. The link to circularity is direct: the absence of participatory decision-making in adaptive reuse of cultural heritage is seen as a main barrier to be uncovered (Pintossi et al., 2021). Thus, attachment, heritage value and a shared sense of place are precisely what motivate communities to maintain, repair and reuse existing building stock rather than demolish and rebuild—activating the highest-value circular loops. 
The Social dimension operates under guiding principles of Quality of Life and Empowerment, incorporating indicators addressing learning, training, education, resilience enhancement, and social capital accumulation for both general and specific wellbeing. These indicators measure the capacity of participatory circular processes to build individual and collective capabilities, recognising that meaningful participation requires not merely invitation but active support for developing the skills, knowledge, and confidence needed for effective engagement. 
Within the built environment, social indicators assess how circular design contributes to community learning, both technically (material lifecycles, construction techniques, spatial possibilities) and more broadly (how resulting spaces support local use, ongoing interaction, mutual aid, and innovation).
The Political dimension, governed by principles of Governance and Democracy, comprises indicators fostering self-organisation capacity, common-meaning creation, and the free exercise of political liberty and autonomy. These indicators evaluate the degree to which participatory processes genuinely redistribute decision-making power rather than merely consulting communities about predetermined options. Drawing heavily on Ostrom's design principles for commons governance (2015), as well as on Arnstein’s ladder of participation (1969/2019) political indicators assess the presence of clearly defined boundaries, collective-choice arrangements, monitoring and graduated sanctions, conflict-resolution procedures, and recognition of the right to organise participation processes. 
For circular architecture, this translates into assessment of how communities can genuinely shape and negotiate design decisions, establish governance structures for shared resources and spaces, and maintain ongoing control over the evolution of their built environment. Negotiating design decisions should advance circularity because the durability of a circular intervention depends on who decides: when residents co-govern spaces’ use, maintenance and future adaptation, they share a sense of community and control (Sanoff, 2022), which should lead to keeping components, spaces and materials in productive circulation, whereas top-down decisions tend to be reversed or abandoned. Precedents illustrate this: Elemental’s half-built housing leaves explicit room for residents to extend and adapt (Awan et al., 2011); WikiHouse (Priavolou & Niaros, 2019) and the Walter Segal self-build method (Hilmer, 2020) place construction and reconfiguration knowledge in users’ hands; and Lacaton & Vassal’s retention and extension of existing housing shows how resident-led decisions translate directly into reuse of the existing stock (Awan et al., 2011).
The Economic dimension follows guiding principles of Social Justice and Equity, with indicators addressing just distribution of wealth and opportunities within circular economic systems. These examine how participatory processes challenge or reproduce economic inequalities, who bears the costs and benefits of circular transitions, and how value from circular practices is shared equitably. 
Within architectural contexts, economic indicators assess local economic impacts of circular construction, distribution of employment, accessibility of circular building products and services, and structures for collective ownership and benefit sharing.
The Environmental dimension, guided by principles of Access to Common Pool Resources, includes indicators ensuring equitable access, distribution, and rights to use both natural and human-made resources. These move beyond conventional impact-reduction metrics to examine how environmental goods are distributed across communities, recognising that environmental sustainability cannot be separated from environmental justice. 
For circular architecture, environmental indicators assess not only material efficiency and ecological impact but also how circular practices affect community access to essential resources—clean air, water, and energy, but also housing and green/leisure spaces.
Implications
The implications extend across theoretical, practical, and policy domains. Theoretically, the framework advances understanding of participation within circular economy transitions by demonstrating that social sustainability cannot be a supplementary concern but must be constitutive of circular approaches from their inception. Integrating commons theory, degrowth and doughnut economics, it provides a foundation for research that moves beyond technocentric circular economy towards transformational alternatives.
Practically, the indicator framework offers architects, planners, and community organisers a structured approach for assessing and improving the participatory quality of circular design processes. By making the dimensions of participation explicit, it helps practitioners identify gaps and develop more inclusive strategies. The framework's emphasis on empowerment and capacity building rather than mere consultation challenges prevailing tokenistic/placation approaches to community engagement in architectural practice.
For policy, current circular economy frameworks require reorientation towards participatory principles. Policies that promote circularity through top-down regulation or market incentives alone risk reproducing existing inequalities. The dimensional framework offers a basis for evaluation criteria that hold circular initiatives accountable for their social as well as environmental performance.
The broader implication is a call for architectural practice and education to embrace Circular Spatial Agency as a professional orientation that positions practitioners not as expert designers of circular solutions but as facilitators of community-led circular transitions. This aligns with movements towards design justice and spatial agency while grounding them in the material realities of circular resource flows and ecological limits. Ultimately, the research contributes to a vision of built environment practice adequate to the interlinked social and ecological crises of our time—one that recognises there can be no circular economy without circular democracy, and no sustainable architecture without participation and inclusion.
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