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Construction continues to be one of the most 
dangerous industries in the United States. 

In 2017, about 20 percent of all worker fatalities 
occurred at a construction site.
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McKinsey Interim Report – 
Situation of Hong Kong Construction Industry

Highly 
fragmented 

industry

Business as 
usual for 
decades

Low 
investment 

in R&D

Aging 
workforce

Lack of new 
talent from 
community

Highly 
restricted 
import of 
workforce

Low 
productivity

Source: Mckinsey Interim Report “Building for a Better Future – Vision 2030”



Building Information Modelling (BIM)

“Building Information Modelling (BIM) is a digital 
representation of physical and functional 

characteristics of a facility. A BIM is a shared 
knowledge resource for information about a 
facility forming a reliable basis for decisions 
during its life-cycle; defined as existing from 

earliest conception to demolition”

 by US National Building Information Model 
Standard Project Committee 

Definition of Building Information Modelling

Design

Build

Operation

Project Delivery with BIM



Building Information Modelling (BIM)

* Image from Autodesk

Project Delivery with BIM



Application of Building Information Modelling – 
3D dimension shape information (3D)

Clash analysis by BIM at design stageHeating, ventilation, and air 
conditioning (HVAC) design with BIM

Crossrail - UK



Building Information Modelling (BIM)

BIM for schedule planning 

Application of Building Information Modelling 
Planning and Simulation



AR for standardized modular structure installation
* Image from Peri 

VR for installation training 
*Images from Kalloc Studio  

Virtual Reality/Augmented Reality



Design for Manufacture and Assembly (DfMA)
A design approach that focuses on ease of manufacture and 
efficiency of assembly

*Image from Laing O’Rourke



DfMA and Offsite Construction

Laing O’Rourke Explore Manufacturing



DfMA and Offsite Construction
Video of Explore Manufacturing



Case Study: DfMA against Traditional Insitu

Two stations in similar scale with different delivery approach

DfMA and Offsite Construction



Case Study: DfMA against Traditional Insitu

Over 90% reduction in man hours on site by adoption of DfMA approach!

DfMA and Offsite Construction



DfMA and Offsite Construction
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 Increasing production outputs

Eliminating work at 
dangerous condition

Increasing the quality of work 

Avoiding of wasting materials, energy, efforts, 
money, and time

Robotic Application in Construction Industry 



Robotic for construction site 

Material handling robot from SARCOS Robotics

Curtain wall installation robot from GGR Group 

Bricklaying robot from Semi-Automated Mason

Autonomous Rebar-tying robot from Advanced 
Construction Robotics

Robotic Application in Construction Industry 



Drone guided robotic bulldozers for smart 
construction from Komatsu 

Drone for site surveying from D-reality Drone for architecture installation from ETH

Autonomous robots for as-build structure 
inspection from Doxel 

Photogrammetry

Photo

Point cloud

Robotic Application in Construction Industry 



Contour crafting from Brian Krassenstein

3D printing concrete building from Winsun 
and COHL

3D printing steel bridge from MX3D

3D printing construction robot from Cazza 

Robotic Application in Construction Industry – 3D printing 



Robotic Application in Construction Industry - Wearable Robot

Upper body exoskeleton to 
elevates and supports a worker's 
arms from Ekso Bionics

Full-Body Exoskeleton for 
Reducing Forces from SuitX

Exoskeleton to lift heavy tools 
by transfer its weight to 
ground from Fortis 

Mechanical arm to maneuver tools 
from EkoBionics

Upper Body Exoskeleton for 
Reducing Forces from Strong Arm 

Technologies

Power assisted suit for assist 
the wearer’s movement from 

Panasonic 



Construction 2.0

HKSAR Government is leading the changes

• The ‘Construction 2.0’ strategy recognises the 
following core challenges facing the construction 
industry:

• Significant future construction volumes;
• High costs;
• Unsatisfactory mega-project performance;
• Unsatisfactory site safety performance;
• Declining productivity;
• Lack of creativity and innovation.

Let’s leave a legacy for the industry and be an 
enabler to modernising construction. 



The Construction Innovation and Technology 
Application Centre (CITAC)

To collect, showcase and promulgate the latest local and overseas 
construction technologies that suitable for adoption in the Hong Kong 
construction industry for improvement of its productivity, sustainability 
and safety.



The Construction Innovation and Technology 
Application Centre (CITAC)

IndustrialisationIndustrialisation Informatisation Intelligentisation

Integration Infinity
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Building a better Hong Kong together  - Innovation in Construction 


