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Table A. Success factors of CE in CDWM (Source: Table created by authors)
	Enablers 
	Reference

	Clear guidelines, regulations, and standards promoting recycling, reuse, and reduction strategies
	Swarnakar and Khalfan (2024a); Gherman et al. (2023); Czekała et al. (2023); Ma et al. (2023); Oyedele, et al. (2014)

	Utilization of BIM design technology for planning material reuse
	Ma et al. (2023)

	Research on circular materials, recycling tools, and techniques
	Swarnakar and Khalfan (2024b); Shooshtarian et al. (2023); Kurniawan, et al. (2022)

	Financial support and resources for recycling technologies and facilities
	Ma et al. (2023); Gherman et al. (2023)

	Market development for recycled materials and circular products
	[bookmark: _Hlk196000026]Gherman et al. (2023); Ma et al. (2023); Shooshtarian et al. (2023); Joensuu et al. (2020)

	Incentives for adopting sustainable practices and utilizing recycled materials
	Shooshtarian et al. (2023); Ma et al. (2023); Gherman et al. (2023); Kurniawan et al. (2022); Huang et al.  (2021); Flynn et al. (2019); 

	Training programs for employees on sustainable CDW management practices
	Gherman et al. (2023); Shooshtarian et al. (2023); Huang et al.  (2021); Oyedele et al. (2014)

	Effective and mandatory waste management plans for C&D projects
	[bookmark: _Hlk188821112]Swarnakar and Khalfan (2024a); Ma et al. (2023); Huang et al. (2021); Nußholz et al. (2019)

	Funding and grants for R&D activities in sustainable construction and management
	Swarnakar and Khalfan (2024b); Kurniawan et al. (2022); Yuan et al. (2013) 

	Continuous research into best practices and guidelines for CDW management
	Swarnakar and Khalfan (2024a); Shooshtarian et al. (2023)

	Development of circular procurement systems
	Swarnakar and Khalfan (2024a); Gherman et al. (2023)

	Strict penalties for non-compliance with CDW management regulations
	Gherman et al. (2023); Huang et al.  (2021); Oyedele et al. (2014)

	Regular reporting on CE goals and achievements
	Huang et al.  (2021); Oyedele et al. (2014)

	Adoption of advanced and modular construction and demolition techniques
	[bookmark: _Hlk184573498][bookmark: _Hlk184573534]Ma et al. (2023); Mahpour (2018); Esa et al. (2017)

	Use of material tracking systems to monitor CDW generation and recycling activities
	Ma et al. (2023); Ganiyu et al. (2020) 

	Encouragement of customer demand for recycled materials and products
	Shooshtarian et al. (2023); Huang et al.  (2021); Esa et al. (2017)

	Digital platforms for tracking and tracing waste and materials
	Ma et al. (2023); Shooshtarian et al. (2023); Joensuu et al. (2020)

	Collaboration between industry, government, and academia
	Gherman et al. (2023); Shooshtarian et al. (2023); Huang et al.  (2021); Oyedele et al. (2014)

	Partnerships and collaboration across the supply chain to optimize resource use
	Gherman et al. (2023); Huang et al.  (2021); Oyedele et al. (2014)

	Certification of quality for circular materials and products
	Ma et al. (2023); Kurniawan, et al. (2022)

	Implementation of on-site CDW reuse approaches
	Ma et al. (2023); Yuan et al. (2013)

	Awareness programs and community engagement initiatives
	Shooshtarian et al. (2023); Huang et al.  (2021); Oyedele et al. (2014)

	Strong top management commitment and support for CE implementation
	Swarnakar and Khalfan (2024a); Gherman et al. (2023)

	Educational campaigns to highlight the benefits of CE adoption in CDW management
	Shooshtarian et al. (2023); Gherman et al. (2023); Huang et al.  (2021); Ganiyu et al. (2020); Oyedele et al. (2014)

	Tax rebates for organizations implementing circular practices
	[bookmark: _Hlk172642592]Ma et al. (2023); Oyedele et al. (2014)

	Designing buildings to facilitate easy material recovery and disassembly
	Ma et al. (2023); Oyedele et al. (2014)

	Adoption of advanced technologies for sorting and recycling materials
	Ma et al. (2023); Czekała et al. (2023); Gherman et al. (2023)

	Application of data analytics to enhance CDW management efficiency
	Swarnakar and Khalfan (2024b); Ma et al. (2023)

	Availability of storage facilities for circular materials and components
	Gherman et al. (2023)

	Development of novel materials that can be easily reused and recycled
	Swarnakar and Khalfan (2024a); Ma et al. (2023); Kurniawan, et al. (2022)



Table B. Failure Factors of CE in CDWM from the Literature (Source: Table created by authors)
	Failure factors
	Reference

	Weak enforcement of existing waste management policies and regulations
	Swarnakar and Khalfan (2024b); Luciano et al. (2022); Liu et al. (2021); Mahpour (2018)

	Uncertainty in market demand for recycled materials
	Swarnakar and Khalfan (2024a); Luciano et al. (2022)

	Insufficient infrastructure for waste collection, sorting, and storage
	Herrador (2024); Gherman et al. (2023); Oluleye et al. (2022)

	Poor integration of CE principles in building design processes
	Lim et al. (2024); Liu et al. (2021); Mahpour (2018)

	Inconsistent policies and regulatory practices across regions
	[bookmark: _Hlk184859955][bookmark: _Hlk172985252]Herrador (2024); Purchase et al. (2021); Mahpour (2018)

	Perceived financial risks and low profit margins in CE ventures
	Gherman et al. (2023); Mahpour (2018)

	Lack of advanced technologies to trace and monitor material flows
	Swarnakar and Khalfan (2024b); Purchase et al. (2021)

	Lack of incentives and supportive regulatory frameworks
	Herrador (2024); Bhavsar et al. (2023); Liu et al. (2021); 

	Low landfill fees and inadequate penalties for improper CDW disposal
	Herrador (2024); Swarnakar and Khalfan (2024b); Gherman et al. (2023); Purchase et al. (2021)

	Resistance to transitioning from a linear economy to a CE
	Lim et al. (2024); Oluleye et al. (2022); Purchase et al. (2021)

	Lack of standardized guidelines for deconstruction and material reuse
	Gherman et al. (2023); Sharma et al. (2022)

	Abundance and affordability of virgin materials in the market
	Gherman et al. (2023); Sharma et al. (2022); Oluleye et al. (2022)

	Absence of clearly defined national goals, visions, and targets for CE adoption in CDW management
	Swarnakar and Khalfan (2024b); Sharma et al. (2022); Mahpour (2018)

	Limited access to advanced recycling systems and technologies
	Herrador (2024); Gherman et al. (2023); Bhavsar et al. (2023); Liu et al. (2021); Mahpour (2018)

	Minimal collaboration and engagement among stakeholders
	Herrador (2024); Shooshtarian et al. (2023); Gherman et al. (2023); Bhavsar et al. (2023); Sharma et al. (2022)

	Insufficient planning for end-of-life material recovery and reuse
	Swarnakar and Khalfan (2024b); Liu et al. (2021)

	Insufficient funding and financial resources to support CE implementation
	Swarnakar and Khalfan (2024a); Gherman et al. (2023); Bhavsar et al. (2023); Purchase et al. (2021); Liu et al. (2021); Mahpour (2018)

	Challenges in efficiently separating materials from CDW streams
	Czekała et al. (2023); Shooshtarian et al. (2023); Purchase et al. (2021); Liu et al. (2021)

	Inadequate education and awareness about CE principles and benefits
	Herrador (2024); Lim et al. (2024); Gherman et al. (2023); Shooshtarian et al. (2023); Liu et al. (2021); Mahpour (2018)

	Inefficient logistics for CDW material collection and transportation
	Herrador (2024); Luciano et al. (2022); Liu et al. (2021)

	Fragmented supply chains for circular materials, hindering effective coordination
	Herrador (2024); Oluleye et al. (2022); Luciano et al. (2022)

	High initial investments and operating costs for recycling facilities
	Herrador (2024); Han et al. (2024); Gherman et al. (2023); Bhavsar et al. (2023); Shooshtarian et al. (2023); Liu et al. (2021)

	Scarcity of high-quality and pure recycled materials
	Bhavsar et al. (2023); Luciano et al. (2022)

	Reluctance to use recycled materials due to perceived quality concerns
	Lim et al. (2024); Gherman et al. (2023); Bhavsar et al. (2023); Purchase et al. (2021); Liu et al. (2021)

	Underdeveloped and limited markets for secondary raw materials
	Herrador (2024); Gherman et al. (2023); Oluleye et al. (2022)

	Insufficient information on the performance and reliability of recycled materials
	Bhavsar et al. (2023); Purchase et al. (2021)

	Lack of reliable data on CDW generation, composition, and flow
	Herrador (2024); Liu et al. (2021); Mahpour (2018)

	Limited space for on-site sorting and storage of recyclable materials
	Lim et al. (2024); Liu et al. (2021); Mahpour (2018)

	Limited access to documented case studies and best practices in CE implementation
	Gherman et al. (2023); Shooshtarian et al. (2023); Purchase et al. (2021)

	Complexity in managing diverse types of CDW materials
	Swarnakar and Khalfan (2024b); Mahpour (2018)

	Inconsistent supply and inferior quality of recycled materials
	Swarnakar and Khalfan (2024a); Oluleye et al. (2022)



Table C. Benefits of CE in CDWM (Source: Created by the authors)
	Benefits
	Reference

	Increase utilization of recycled waste materials
	Han et al. (2024); Sharma et al. (2022); Lu et al. (2021)

	Increase resource productivity
	Swarnakar and Khalfan, (2024b); Ruiz et al., (2020)

	Improve public health and well-being
	Swarnakar and Khalfan, (2024b); Huang et al.  (2021)

	Encourage the use of sustainable, recycled, and renewable materials
	Han et al. (2024); Sharma et al. (2022); Lu et al. (2021)

	Mitigate resource scarcity
	Swarnakar and Khalfan, (2024b); Ruiz et al., (2020); Mahpour (2018)

	Optimize the use of CDW
	Swarnakar and Khalfan, (2024b); Gherman et al. (2023); Mahpour (2018)

	Minimize environmental damage caused by landfilling
	Superti et al. (2021)

	Conserve natural resources
	Zaman et al. (2023)

	Maximize financial returns
	Swarnakar and Khalfan, (2024a); Ganiyu et al. (2020); Mahpour (2018)

	Reduce the volume of CDW sent to landfills
	Doussoulin et al., (2022)

	Lower embodied energy in materials
	Saradara et al. (2024); Rayhan and Bhuiyan, (2024)

	Preserve land by reducing landfill use
	Swarnakar and Khalfan, (2024a); Doussoulin et al., (2022)

	Lower raw material procurement costs
	Lim et al. (2024); Oluleye et al. (2022)

	Create more job opportunities and drive employment growth
	Swarnakar and Khalfan, (2024b); Doussoulin et al., (2022)

	Reduce the overall carbon footprint
	Saradara et al. (2024); Nußholz et al. (2019)

	Minimize the need for new waste landfill sites
	Saradara et al. (2024); Doussoulin et al., (2022)

	Reduce transportation needs and disposal expenses
	Herrador (2024); Gherman et al. (2023); Oluleye et al. (2022)

	Strengthen resilience in supply chains and operations
	Swarnakar and Khalfan, (2024a); Shooshtarian et al. (2023); Oyedele et al. (2014)

	Enhance organizational competitiveness
	Swarnakar and Khalfan, (2024b); Oluleye et al. (2022); Mahpour (2018)

	Combat illegal waste disposal practices
	Oliveira et al. (2021); Ruiz et al. (2020)

	Foster cleaner and greener environments
	Nußholz et al. (2019)

	Reduce greenhouse gas (GHG) emissions, fossil fuel consumption, and other pollutants
	Rahigude et al. (2022); Nußholz et al. (2019)

	Boost resource efficiency
	[bookmark: _Hlk185897723]Swarnakar and Khalfan, (2024b); Flynn et al., (2019); Mahpour (2018)

	Lower overall CO2 emissions
	Ginga et al. (2020)

	Decrease dependency on imports
	Swarnakar and Khalfan, (2024a); Zaman et al. (2023); Gherman et al. (2023);

	Support sustainable resource management
	Superti et al. (2021)

	Minimize supply risks and stabilize demand-driven pricing
	Herrador (2024); Luciano et al. (2022); Oluleye et al. (2022)

	Address community land and housing needs
	Swarnakar and Khalfan, (2024b); Ganiyu et al. (2020)

	Ensure compliance with environmental policies and regulations
	Nie et al. (2024); Herrador (2024); Sharma et al. (2022)

	Promote clean energy initiatives
	Rayhan and Bhuiyan, (2024); Nußholz et al. (2019)

	Extend the lifespan of existing landfill sites
	Oluleye et al. (2022)



Table D. Tools and Techniques for CE Adoption in CDWM (Source: Created by the authors)
	Tools and techniques
	Reference

	Digital Twin
	Illankoon and Vithanage (2023); Rahigude et al. (2022)

	X-ray Diffraction and Scanning Electron Microscopy Techniques
	Colorado et al. (2022)

	Barcode Technology
	[bookmark: _Hlk172642727]Swarnakar and Khalfan (2024a); Rayhan and Bhuiyan (2024)

	Finite Element Modelling
	Sharma et al. (2022)

	Multi-sensor Fusion Methods
	Sharma et al. (2022)

	[bookmark: _Hlk185942487]Vision-based Robotic Systems
	Sharma et al. (2022); Rahigude et al. (2022)

	Material Flow Analysis (MFA)
	[bookmark: _Hlk172642756]Swarnakar and Khalfan (2024a); Gherman et al. (2023); Yang et al. (2022); Rašković et al. (2020)

	Blockchain Technology
	Swarnakar and Khalfan (2024b); Sharma et al. (2022)

	Material Passports
	Swarnakar and Khalfan (2024a); Superti et al. (2021)

	Life Cycle Assessment (LCA) Tool
	Gherman et al. (2023); Yang et al. (2022); Rahigude et al. (2022)

	Multi-criteria Decision Analysis-based Tools
	Swarnakar and Khalfan (2024a); Rayhan and Bhuiyan (2024); Mahpour (2018)

	Building Information Modeling (BIM)
	Gherman et al. (2023); Illankoon and Vithanage (2023); Yang et al. (2022); Rašković et al. (2020)

	Boundary-aware Transformer (BAT) Model
	Dong et al. (2022)

	Timed Petri Net
	Swarnakar and Khalfan (2024a)

	Mobile-based Applications
	Oliveira et al. (2021); Ginga et al. (2020)

	Geographic Information Systems (GIS)
	Gherman et al. (2023); Rašković et al. (2020)

	Balanced Scorecard Approach
	[bookmark: _Hlk172684771]Torgautov et al. (2021)

	Machine Learning Approaches
	Swarnakar and Khalfan (2024b); Lu et al. (2021)

	Global Positioning System (GPS)
	Rayhan and Bhuiyan (2024)

	Greenhouse Gas Design Optimization and Net Waste Tool
	Rahigude et al. (2022); Ginga et al. (2020)

	Artificial Intelligence-based Approaches
	Czekała et al. (2023); Rahigude et al. (2022)

	Big Data Technology
	Swarnakar and Khalfan (2024b); Rayhan and Bhuiyan (2024); Rahigude et al. (2022)

	Algorithm-based Analysis Tools
	Gherman et al. (2023)

	Virtual Reality
	Illankoon and Vithanage (2023); Rahigude et al. (2022)

	Image Recognition Technology
	Rayhan and Bhuiyan (2024); Ginga et al. (2020);

	3D Printing Technology
	[bookmark: _Hlk172642697]Rodrigo et al. (2024); Swarnakar and Khalfan, (2024b)

	Radio-frequency Identification (RFID)
	[bookmark: _Hlk172643093]Swarnakar and Khalfan (2024a); Copeland and Bilec (2020)
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