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Executive Summary 

The BIM/DE theme has been one of the primary industry research themes led by SBEnrc since 2013. 
Over recent years, a number of projects have been completed in this area P2.33 New Project 
Management Structures: Infrastructure Modelling (BIM) and Location (GIS), P2.34 Driving Whole-of-
life Efficiencies through BIM and Procurement, P3.27 Using Building Information Modelling (BIM) for 
Smarter and Safer Scaffolding Construction, P3.28 National BIM Guidelines and Case Studies for 
Infrastructure, SBEnrc 3.48 Sustainable Asset Management: Selecting Optimal Maintenance Strategies 
Based on Multi-criteria Decision Making,  P2.46 Whole-of-life Value of Constructed Assets through 
Digital Technologies, P2.51 Developing a Cross Sector Digital Asset Information Model Framework for 
Asset Management,  P2.64 Unlocking Facility Value through Lifecycle Thinking, P2.72 Leveraging an 
Integrated Information Lifecycle Management Framework – Building and Infrastructure Sectors, P2.82 
– Digitally Enabled Asset Life-Cycle Management). Numerous foundational case studies, tools, industry 
and research reports have been generated as outcomes from these leading projects. 

SBEnrc P2.92 Smarter and Greener Built Assets Through Digitalisation and AI is a continuation of the 
BIM/DE theme and builds on findings from previous projects in this field. This project aims to develop 
a digital twin platform that assists life cycle emissions analysis and reporting, as well as embedded AI-
driven approaches to achieve operational efficiency and lower emissions of built assets. The 
beneficiaries comprise all relevant industry stakeholders, including government carbon, clients, 
contractors and policy makers. 
 

The objectives of this project included: 
1. To assess the definitions and levels of Digital Twins (DT) for stakeholders with various needs 

in various life cycle stages of built assets. This may include: 1) the use of DT as virtual replicas 

of built assets, 2) the use of digital models for effective asset management, and 3) the 

inclusion of Internet-of-Things (IoT) ecosystem for smart asset management. This can further 

support the identification of resources and strategies for industry partners to prepare for each 

level of DT implementation. 

2. To embed life cycle assessment (LCA) approach into digital twin (digital models with 

appropriate IoT sensors if required) to assess life cycle emissions of built assets, including 

housing, building and infrastructure assets. Evaluation of different design/ construction/ 

operation scenarios can then be obtained. 

3. To demonstrate how digital twin and relevant AI technologies, including 

Light Detection and Ranging (LiDAR) and linked data, can help achieve automatic and 

informed decision making in post-construction phases. 

Key success factors identified by industry partners during the course of the project include: 

Industry 

partners 

Key success 

factors/indicators 

Outcome Practical 

benefits 

QLD 

Department of 

Housing and 

Public Works 

Ensuring that the 

developed automatic 

emissions analysis and 

reporting tool aligns with 

the latest work, such as 

To ensure the reliability and 

comprehensiveness of our 

carbon tracking, the MetaBIM 

platform integrates with 

established carbon 

measurement protocols. These 

The MetaBIM 

platform 

represents a 

significant 

advancement in 

the field of 
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that from MECLA and 

GBCA. 

 

 

 

 

 

 

 

 

 

 

 

 

Life cycle consideration, 

including design, transport, 

construction and 

operation. 

include the Transport Carbon 

Tool by Transport for NSW, the 

Upfront Carbon Calculator by 

the Green Building Council of 

Australia, and the PAS2080:2023 

standard on Carbon 

Management in Buildings and 

Infrastructure set by the BSI 

Group.  

 

Additionally, the platform 

incorporates the AusLCI 

database, which provides 

detailed lifecycle inventory data 

specific to Australian conditions. 

 

 

By leveraging the power of 

Building Information Modelling 

(BIM) and advanced data 

analytics, Meta BIM platform 

described in this project offers 

precise carbon emission 

estimations and in-depth 

analyses throughout the design, 

transportation, and construction 

phases of both linear 

infrastructure and vertical 

building projects. 

 

Operation stage emissions will 

be evaluated in the next SBEnrc 

P2.10.2. 

carbon 

emission 

estimation and 

analysis for 

construction 

projects. Its 

comprehensive, 

accurate, and 

flexible 

approach 

provides a solid 

foundation for 

promoting 

sustainable 

practices in the 

industry. 

Main Roads 

Western 

Australia 

Education and 

dissemination of project 

outcomes.  

 

How the research 

outcomes are embedded 

in the organisation and 

A final industry presentation has 

been organised to disseminate 

the project outcome. 

 

Many one-on-one industry 

presentations have also been 

organised to disseminate the 

Digitalisation 

and AI are 

future trends 

that MRWA is 

keen on 

exploring. This 

project 

provides 
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industry stakeholders 

outside of the organisation 

(seminars, industry 

conferences, workshops)? 

outcome related to MetaBIM 

and LiDAR in this project. 

opportunities 

for industry 

partners to 

keep up with 

rapid changes 

in this area and 

skill 

enhancement 

which can 

improve job 

performance 

and increased 

productivity. 

WA 

Department of 

Communities 

Leverage the findings of 

this research and previous 

research in this theme to 

upskill industry employees 

A final industry presentation has 

been organised to disseminate 

the project outcomes. 

Many one-on-one presentations 

have been organised to 

disseminate the MetaBIM 

platform developed in this 

study. 

Further training opportunities 

have been explored and will be 

provided in upcoming industry 

seminars and events. 

This project 

provides 

opportunities 

for industry 

partners to 

keep up with 

rapid changes 

in this area and 

skill 

enhancement 

which can 

improve job 

performance 

and increased 

productivity. 

 

 

 

 

 

 

 

 

 

 


