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Overview

Complex organisationally:

• Architects
• Engineers
• Builders / Contractors
• Sub-contractors
• Manufacturers, etc.

What can digital improve?

Stracchi, Paolo, Luciano Cardellicchio, and Paolo 

Tombesi. "Not really an aftermath. The role of 

actual construction in the design process of the 

Sydney Opera House roof." Frontiers of 
Architectural Research 12, no. 2 (2023): 242-265.



Photo by the blowup on Unsplash 

Hackitt, J. (2017) Building a Safer Future, Independent Review of Building Regulations and 
Fire Safety, Interim Report, UK ---  need for a ‘golden thread’ of information.

https://unsplash.com/@theblowup?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/white-and-black-signage-under-blue-sky-during-daytime-Esgz3SbpXW8?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Overview

• Growth in computing power
• Transforming construction (policy)
• Digital buildings and infrastructure (research) 
• Systems approach



Growth in Computing Power

Whyte, J., & Levitt, R. (2011). Information management and the management of projects (Chapter 15). In The Oxford 

Handbook of Project Management. Oxford University Press.



Growth in Computing Power

Whyte, J., Farghaly, K., & Zhou, A. (2023). The digital revolution and complex project organizing: Towards project management (PM) 4.0? In G. Winch, M. Brunet, & D. 

Cao (Eds.), Research Handbook on Complex Project Organizing. Edward Elgar Research Handbooks in Business and Management, Edward Elgar Publishers.



Growth in Computing Power

• Devices are becoming cheaper, more distributed and 

more multi-functional

• Increasing in data availability and use

• Potentially wide-reaching implications for design, 

delivery, operation, and maintenance (increasing 

integration)

• Digital thread, model, twin, platform, analytics?



Overview

• Growth in computing power

• Transforming construction (policy)

• Digital buildings and infrastructure (research) 

• Systems approach



UK experience: 

• Digital as part of transforming construction

• Presumption in favour of offsite construction



HTA Architects

Laing O’Rourke

Bryden Wood

https://www.brydenwood.co.uk/news/delivery-platforms-for-government-assets/s13610/
https://www.brydenwood.co.uk/news/bryden-wood-publish-new-report-focusing-on-horizontal-infrastructure-projects/s13528/


https://www.constructioninnovationhub.org.uk/media/b3sfkkaz/the-value-of-platforms-final-april-2023.pdf



Overview

• Growth in computing power
• Transforming construction (policy)
• Digital buildings and infrastructure (research) 
• Systems approach



Fig 2-14: Integration of digital technologies across the design, construction, and operation fields (Source: adapted from Gerbert et al., 2016) Virtual Reality and the Built Environment: 
Jennifer Whyte and Dragana Nikolić, ©2018 



Photo by Kevin Grieve on Unsplash 

Crossrail Site from Webcam

Elizabeth Line, (Crossrail, £14.8bn+ 

(26.8bn+ AUD) 

wagstaff

https://unsplash.com/@grievek1610begur?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/people-walking-down-a-flight-of-stairs-yG_H2N59KTc?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Crossrail Site from Webcam

Elizabeth Line, (Crossrail, £14.8bn+ 

(26.8bn+ AUD) 

wagstaff

Nikolic, D., Maftei, L., & Whyte, J. (2019). Becoming familiar: how 

infrastructure engineers begin to use collaborative virtual reality in 

their interdisciplinary practice. Journal of Information Technology 

in Construction, 24, 489-508. 

https://doi.org/10.36680/j.itcon.2019.026
wagstaff

https://doi.org/10.36680/j.itcon.2019.026


Crossrail Site from Webcam

Elizabeth Line, (Crossrail, £14.8bn+ 

(26.8bn+ AUD) 

wagstaff

Whyte, J., Stasis, A. and Lindkvist, C. (2016) Managing change in complex projects: configuration management; 

asset information and big data. International Journal of Project Management, 34, 2, 339–351

Whyte, J., & Davies, A. (2021). Reframing Systems Integration: A Process Perspective on Projects. Project 

Management Journal, 52(3), 237–249. https://doi.org/10.1177/8756972821992246

requirements

digital asset 

information

physical

assets



Major Projects Leadership Forum -
Reform Roadmap - JGIPL

Value of industry, policy and research collaboration

https://project-leadership-eng.sydney.edu.au/major-projects-leadership-forum-reform-roadmap/
https://project-leadership-eng.sydney.edu.au/major-projects-leadership-forum-reform-roadmap/


Overview

• Growth in computing power
• Transforming construction (UK policy)
• Digital buildings and infrastructure (research) 
• Systems approach



A holistic digital-first systems approach

- Digital information for making choices and managing risk in building futures
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The University of Sydney

Projects are future-oriented

Response and  recovery

Design and 

deliver vaccines
Photo by CDC on Unsplash

Photo by David Clode on Unsplash

Photo by Jorik Kleen on UnsplashPhoto by Master Wen on Unsplash

Future forms of energy

Adapting transportation



The University of Sydney

Futures are uncertain

Technological choices

Social decisions

Photo by Owen Cannon on Unsplash

Relationship with the planet

Future generations

Photo by Nick Nice on Unsplash

Photo by Rodion Kutsaevon Unsplash Photo by Larm Rmah on Unsplash



Information Use in Temporary Organizations

As in more permanent organizations, temporary organizations:
1. Access digital information through information systems provided by global software 

companies, and 
2. Structure that information using standardized forms and workflows. 

Yet, two salient and distinctive features of digital information in temporary 
organizations are: 

1. Diverse types of digital information pre-exist before, are generated in and persist after 
temporary organizing; 

2. Digital information is not located in an information system but rather transferred and 
used across multiple systems in the processes of organizing and as an output of 
organizing.



ICE, A Systems Approach to Infrastructure, 2020..



Example of PhD work: AI and Project Scheduling

PhD Project 2017-2020 – Dr Ranjith Soman (particular focus 
on constraints modelling for 6-week site look-ahead)

co-supervised 
Whyte (civil engineering) and Molina-Solana (computer science), with industry 
partner Bentley Systems 

Soman: postdoc Imperial 2020-1, ETH Zurich 2021-2, lecturer TU Delft 2023



Design change, change propagation and the visualisation

Chen, L. & Whyte, J. (2022) Understanding design: change propagation in complex engineering systesm using a digital twin and design structure matrix, Engineering Construction and Architectural Management, 29(8) 2950-75. 
Soman, R.K., Molina-Solana, M.: Automating look-ahead schedule generation for construction using linked-data based constraint checking and reinforcement learning. Automation in Construction 134, 104069 (2022)
Farghaly, K., Soman, R.K., Whyte, J.: Visualizing real-time information through a construction production control room. In: EC3 Conference 2021, pp. 415-422. ETH,  (2021)
Farghaly, K., Soman, R., & Whyte, J.: cSite ontology for production control of construction sites. Automation in Construction, 158, 105224. (2024)

Digitally-enabled systems integration



Singapore

https://experience.arcgis.com/experience/7bfaa8d6b1
5c43dab033a3d5456e052c/

Hong Kong

Zhou, S., Mosca, L., & Whyte, J. (2023). How the reliability of external 

competences shapes the modularization strategies of industrialized 
construction firms. Construction Management and Economics, 1-12.

https://experience.arcgis.com/experience/7bfaa8d6b15c43dab033a3d5456e052c/
https://experience.arcgis.com/experience/7bfaa8d6b15c43dab033a3d5456e052c/


Project Analytics: NLP application

Hong, W. T.*, Whyte, J., & Xue, J. (2024). A natural language 

processing (NLP)-driven framework for policymaking in 

infrastructure development. Accepted by Journal of Construction 

Engineering and Management (A*)


	Slide 1: The holistic digital-first systems approach
	Slide 2: Overview
	Slide 3
	Slide 4: Overview
	Slide 5: Growth in Computing Power
	Slide 6: Growth in Computing Power
	Slide 7: Growth in Computing Power
	Slide 8: Overview
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Overview
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Overview
	Slide 19
	Slide 20: The holistic digital-first systems approach
	Slide 21: Projects are future-oriented
	Slide 22: Futures are uncertain
	Slide 23: Information Use in Temporary Organizations
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Singapore
	Slide 28: Project Analytics: NLP application

