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[bookmark: OLE_LINK642][bookmark: OLE_LINK643][bookmark: OLE_LINK559][bookmark: OLE_LINK560][bookmark: OLE_LINK648][bookmark: OLE_LINK649][bookmark: OLE_LINK721][bookmark: OLE_LINK722][bookmark: OLE_LINK482][bookmark: OLE_LINK483][bookmark: OLE_LINK737][bookmark: OLE_LINK644][bookmark: OLE_LINK645]The circular economy (CE) has emerged as a key focus in the construction industry, driven by growing concerns about resource depletion, construction waste, and the environmental impacts of the built environment (Benachio et al., 2020; Guerra et al., 2021). In response, significant research has developed to support CE adoption in construction, creating various technical tools, design strategies, and assessment methods (Jemal et al., 2023; Thirumal et al., 2024). These include design-for-disassembly approaches, material passports, selective deconstruction techniques, and digital tools like building information modelling (BIM). These strategies aim to reduce waste and preserve material value throughout the building's lifecycle (Akinade et al., 2017; Benachio et al., 2020; Eberhardt et al., 2022). Together, these contributions demonstrate that the technical feasibility of CE solutions is increasingly well established within the construction industry.

[bookmark: OLE_LINK520][bookmark: OLE_LINK521][bookmark: OLE_LINK646][bookmark: OLE_LINK557][bookmark: OLE_LINK558][bookmark: OLE_LINK650][bookmark: OLE_LINK651][bookmark: OLE_LINK652][bookmark: OLE_LINK667][bookmark: OLE_LINK668][bookmark: OLE_LINK671][bookmark: OLE_LINK673][bookmark: OLE_LINK674][bookmark: OLE_LINK561][bookmark: OLE_LINK562]Despite these advances, existing studies suggest that the full potential of CE has yet to be realised in construction practice, and CE ambitions often struggle to translate into widespread, sustained project delivery (Harala et al., 2023). Throughout the construction lifecycle, fragmented responsibilities, adversarial procurement methods, and short-term contracts hinder effective teamwork towards common CE goals (Lahdenperä, 2012; Pulkka et al., 2016; Riazi et al., 2020). For example, while clients may articulate ambitious sustainability goals during project initiation, these ambitions are often diluted when contractors are appointed primarily on the basis of lowest cost rather than their capacity to deliver CE practices (Zhang et al., 2025). Similarly, designers may propose CE solutions, yet misaligned incentives, risk-transfer mechanisms, and competitive supply chain structures often discourage contractors and subcontractors from adopting such solutions in practice (Manu et al., 2015; Zhang et al., 2025; Zhu & Cheung, 2022). Within project-based construction environments characterised by multiple organisational boundaries, circular economy practices often emerge as dispersed activities rather than working as part of integrated arrangements.

[bookmark: OLE_LINK748][bookmark: OLE_LINK749][bookmark: OLE_LINK746][bookmark: OLE_LINK747]This study explores CE integration through material specification as the unit of analysis. Material specification is important because it is the project practice through which abstract CE ambitions become specific requirements related to material retention, reuse, substitution, procurement, compliance, and delivery. It is not only a technical or design activity, but a coordinating process that links design intent with engineering assessment, procurement procedures, regulatory compliance, construction sequencing, and delivery responsibilities (Jones, 2019). This makes material specification a key point at which CE either becomes embedded in project requirements or remains a fragmented ambition. 
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In this study, integration refers to the process through which actor CE-related activities, concerns, and expertise become interconnected, mutually adapted, and stabilised within material specification practices. This is especially significant because CE material specifications are distributed across various professional roles: clients set strategic CE priorities, architects create material proposals, engineers evaluate technical feasibility, contractors assess buildability and risk, while suppliers, demolition specialists, and sustainability consultants provide information on availability, condition, certification, traceability, and logistics (Donyavi et al., 2024; Munyimi, 2019). Consequently, material specification serves as a concrete analytical site for examining how diverse professional practices are brought together around CE-oriented material decisions.
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[bookmark: OLE_LINK738][bookmark: OLE_LINK739]Existing CE construction research has provided valuable insights into technical tools, barriers, enabling conditions, and inter-organisational challenges (Fufa et al., 2023; Rokio et al., 2024; Van Uden et al., 2025). However, less is understood about the process of integrating different professional practices to facilitate CE material specification. This gap is significant because CE material specification is not the result of a single actor or decision. Instead, it relies on how material-related goals, knowledge, responsibilities, and rules are reorganised across project phases and professional boundaries. This leads to the following research question:

[bookmark: OLE_LINK809][bookmark: OLE_LINK810]“What is the integrating process that brings different professional practices together to enable circular economy material specification in construction projects?”

[bookmark: OLE_LINK786][bookmark: OLE_LINK787][bookmark: OLE_LINK788][bookmark: OLE_LINK789][bookmark: OLE_LINK808]To address this gap, the study draws on Theodore Schatzki’s practice theory, which conceptualises organisational life as constituted through interconnected practices rather than isolated decisions or actors (Schatzki, 1996). From this perspective, practices may be dispersed across different actors or integrated through ongoing interaction and coordination. Schatzki’s practice theory was developed through his concept of site ontology. At its core, the theory rests on the ontological premise that social life is constituted through practices: bundles of bodily doings and sayings, shaped by four organising principles: teleoaffective structures, practical understandings, general understandings, and rules (Schatzki, 2002). The theory further emphasises that integration is shaped by the interplay of these four elements, which organise what actors aim to achieve, how they interpret situations, and how actions are performed in practice (Schatzki, 2002, 2010). This perspective provides a coherent framework for examining how CE practices evolve from fragmented initiatives towards more integrated forms within construction projects.
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[bookmark: OLE_LINK811][bookmark: OLE_LINK812][bookmark: OLE_LINK813][bookmark: OLE_LINK814]The study adopts qualitative multiple case study approach to explore how CE practices move from dispersed activities to more integrated practices through routine project interactions in construction projects. It draws on an in-depth three case study of the UK construction projects that explicitly pursued CE ambitions, providing a rich empirical setting for examining integration processes. All selected cases are commercial office buildings. Maintaining a consistent building typology enables meaningful cross-case comparison by controlling for variations that may arise from differing building functions (e.g., residential or industrial projects). Commercial office developments constitute a significant part of the UK’s construction sector and have been at the forefront of early circular economy initiatives, making them a relevant and fertile ground for exploring the evolution of CE practices in professionalised project environments.

[bookmark: OLE_LINK467][bookmark: OLE_LINK468]Empirical material comprises semi-structured interviews with key project actors, including the client, architects, contractors, engineers, and specialist consultants, complemented by project documents such as design proposals, specifications, and sustainability assessments. Data collection focused on the initiation, design, pre-construction, construction, and early delivery phases, during which critical decisions on material reuse, innovative products, and procurement strategies were negotiated.

The analysis draws on Schatzki’s practice theory to examine how CE integration unfolds through the interplay among teleoaffective structures, general and practical understandings, and rules enacted by project actors. Rather than evaluating project outcomes against predefined sustainability standards, the analysis focuses on how actors’ concerns and priorities are shaped and aligned through interaction, how feasibility is demonstrated in practice, and how organisational arrangements are adjusted over time. This process-oriented approach enables an examination of CE integration as an emergent organisational accomplishment, shaped through interaction and organisational coordination across project boundaries.

Key Findings and Implications

[bookmark: OLE_LINK829][bookmark: OLE_LINK830][bookmark: OLE_LINK994]The findings show an integrating process through which diverse professional practices are brought together to facilitate the CE materials specification. First, CE integration begins when abstract circular ambitions are translated into specific material goals and affective commitments. Throughout the cases, actors engaged with CE not merely as a technical requirement but through various commitments, anxieties, and priorities related to carbon reduction, design value, delivery certainty, professional responsibility, risk, and reputation. Integration becomes attainable when these differing commitments, anxieties, and priorities are reoriented around specific material decisions, such as whether components could be retained, reused, substituted, or adapted.

Second, CE materials had to be made practically understandable and workable across professional boundaries. Material inventories, supplier information, carbon comparisons, technical assessments, design proposals, and feasibility checks enabled architects, engineers, contractors, consultants, suppliers, and demolition specialists to share their diverse expertise. These forms of evidence helped turn circular materials from uncertain possibilities into objects that could be discussed, compared, assessed, and specified.

Third, CE material specification became stabilised only when project rules were adjusted within acceptable limits. Procurement procedures, programme constraints, certification, warranty, compliance, cost, and delivery responsibilities influenced whether CE options could advance. Where these rules could be flexibly interpreted or reconfigured, CE became integrated into standard specifications; where uncertainty exceeded acceptable limits, CE options were limited, redesigned, or abandoned.

The study contributes to CE construction research by demonstrating that CE implementation depends not only on tools or available materials but also on how professional practices are reoriented, connected, and stabilised around material specifications. In practice, clients should embed CE priorities into briefs, procurement, and governance; architects and engineers should translate CE ambitions into evidence-based material proposals; and contractors, suppliers, consultants, and demolition specialists should be involved early to test feasibility, compliance, warranties, logistics, and delivery implications.
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