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Circular economy (CE) principles have wide-spread application for the built 

environment

Figure 1 - The shift from linear model into the closed circular model in the built 

environment (Hickok Cole, 2018) 6
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Implementation of CE in the built environment is hindered by various challenges
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There is need for integration and collaboration among the whole supply chain 

to respond to challenges due to the fragmented nature of the industry

Figure 2 – Supply chain partners in circular construction (Van Sante, 2017)
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The transition to a CE requires integration of information systems, and the 

dominant information system in the construction industry is BIM 
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Digital transformation of the construction industry and adoption of BIM has 

been slow due to numerous barriers 
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There is a need for effective information management throughout 
the entire supply chain for successful adoption of CE

Identification of BIM-based frameworks designed for 
information management for facilitating adoption of CE 
strategies in the built 

Identifying current gaps, challenges, and opportunities 
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• Method:

▪ Systematic literature review

• Number of documents:

▪ 662

•  Databases:

▪  WoS and Scopus

• Scope:

▪ Circular Economy + Built 

Environment + Building 

Information Management (BIM, 

Building information modelling)

Figure 3. Map of co-occurrence of information management, construction industry and CE

Literature links between info. management, construction industry and CE
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• CE and Construction industry clusters are 

separated. 

• Low relation between construction industry, 

CE and waste management.

• Information management and BIM are 

distant from CE, waste management and 

life-cycle assessment clusters. 
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Limited studies in the fields of CE and information management in the 

construction industry
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Type of literature review:

Systematic literature review

Scope: 

Building Information Management 

and Circular Economy, Waste 

Management

Databases: 

Scopus and WOS

Number of documents:

151

Identification of current efforts on information management for CE projects in 

the built environment

Information management

16
Fig. 4: Map of co-occurrence of the keywords related to the Building Information 

Management and CE in the built environment
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Studies Technologies Life-cycle phase CE principles/strategies

(Çetin et al., 2021) BIM & other technologies. Pre-use phase, Use phase, next-use 

phase

Regenerate; Narrow; Slow; close

(Iyer-Raniga, 2019) BIM, material banks, QR 

codes used in materials

3 case studies considered all stages of 

the building lifecycle

Regenerate, Share, Optimize, Loop, 

Virtualise, Exchange

(Succar and Poirier, 2020) BIM, AI, digital twin Whole life-cycle Refurbishment, recycling, and reuse

(Abrishami & Martín-

Durán, 2021)

BIM whole lifecycle of assets DfMA

(Fargnoli et al., 2019) BIM Maintenance Repair and maintenance

(Atta et al., 2021) MP and BIM Whole life-cycle deconstructability and recovery

(Quiñones et al., 2021) BIM Design phase Reducing waste

(Sanchez et al., 2021) BIM Planning and design Reuse

(Xing et al., 2020) BIM Whole life cycle Reuse

(Guerra et al., 2020) BIM Planning and construction Reuse and recycle

(Jayasinghe & Waldmann, 

2020)

BIM All phases Recycle and reuse

(Akinade & Oyedele, 2019) BIM Design Reducing construction waste 

(Akanbi et al., 2018) BIM Whole life cycle Reuse and recycle

(Liu et al., 2022) BIM and Blockchain End-of-life Recycle

18

Studies on BIM-based frameworks for applying CE in the built environment
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• Most studies investigated potentials, challenges and important role of BIM for facilitating the 

implementation of a circular economy

• Limited number of studies (only 14 papers) focused on development of frameworks for 

adoption of CE using BIM

• Only 2 frameworks incorporated all CE principles, whilst most research efforts focused on 

reusing and recycling

• 8 studies considered a whole life-cycle approach for developing their framework using BIM

• Limited number of case studies

¯

Findings
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• Development of a common whole life-cycle information management framework

• Further investigation regarding higher circularity strategies including refuse, rethink and 

reduce

• Further studies on education and skill gaps regarding the adoption of BIM for CE

• Further case studies and demonstration projects to be used as a reference

• Further studies on opportunities for adoption of CE on infrastructure projects

¯

Recommendation and Future research
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