
CONSTRUCTION 
SUPPLY CHAIN  

Prof Kerry London
2019 PARRAMATTA AUSTRALIA



Construction
chains…clusters      …  networks
From Katherine Gorge to Federation Square to your home
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Ways of looking 
at the chain

5 different levels
Network/ Regional Clustering
Modelling is difficult
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SUPPLY CHAIN PROCUREMENT MODELLING:

1980-2005
5 themes 

Literature 
analysis



TPS
Womack’s 
“The Machine that changed 
the world” 
Reduce Waste
Lean Production and Lean 
Construction 

Nischiguchi’s
“Strategic Sourcing”
Historical economic context
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Who does what with whom 
and why?
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SUPPLY CHAIN PROCUREMENT MODELLING
normative model …  
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RMIT University©

9 elements
I. purpose 
II. risk management 
III. ownership 
IV. business plan 
V. integration 
VI. competencies 
VII. culture 
VIII.technical support
IX. knowledge management

decision framework

cognition

compatability

connected

1



Reviewing and Approving Design with BIM

Source: London et al, 2010 Towards the development of a Project Decision Support 
Framework for adoption of Building Information Modelling Chapter in Handbook of Research 
on Building Information Modeling and Construction Informatics: Concepts and Technologies. 
Ed Underwood,J. & Isikdag,U. . 
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AHSCA charter
The Alliance’s role is to develop strategies to enable the 
vision that through rigorous research we shall develop, 
implement and test defined changes to improve the 
efficiency, effectiveness and capacity to ensure a sustainable 
Australian housing industry through:

Cultural change and continuous improvement
Supply chain management
Innovative products and processes 

Frasers, CSR, Boral, MBA, HIA, WSU, Metricon, VBA, FMG Eng
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Knowledge 
creation 
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transfer 

AHSCA

Council 

Projects
Core/ co opted partners

Opportunities
Funding

Intellectual Property
Commercialisation 

Engagement

Who is part of the Alliance? 

CULTURAL AND BEHAVIOURAL CHANGE FOR A MORE 
EFFICIENT, EFFECTIVE AND ETHICAL INDUSTRY 



Innovation Project 
FMG Engineering & RMIT University 
Professor Kerry London
Ms Jessica Siva
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How can we improve 
our staff skills? 

With Dr Kalfhan, Dr Maqsood
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Apply 
Change
rules



 

        
 

What does this assessment mean? 
Supply chain management (SCM) practices in an organization involves four 
key activities for dealing with your external relationships with suppliers and 
contractors including: 

1. Strategic Planning 
2. Strategic Procurement  

3. On-site Supplier & Trade Management”  

4. Supplier Development  

  

A supply chain includes all the work functional units that are linked to 
produce a service and/or product and they can be internal to an 
organisation or external. This assessment helps you determine the extent to 
which of these activities are adopted within your organization with respect 
to minimizing construction waste materials onsite. This will help to inform 
people at an individual level, or a manager of a work group, how well supply 
chain management practices are accepted and implemented. It will give 
direction to individual staff performance work plans and organisational 
strategic planning. An important underlying assumption to this self-
assessment management tool is that waste minimisation typically requires 
an integrated supply chain approach.  

 

How do I perform this assessment? 
The assessment can be completed individually or within a group or unit. If 
completed within a group then the tool can be a useful to trigger discussion. 
Such discussions will enhance sharing of knowledge and improve 
awareness and understanding of how your organisation approaches supply 
chain management in relation to waste minimization.  
Individual self-assessment can highlight areas to improve skills and 
knowledge. An individual assessment might be a pre-cursor to a workgroup 
discussion that could also include staff from other units so that agreement 
on key activities or problems can be reached. Shared understanding is 
important to our organisation.  
There are two key Assessments:  

1. External Supplier / Contractor Management  
2. Internal Supplier / Contractor Management. 

This is the first matrix. Each row in the matrix on the right represents an 
important activity in adopting SCM practices towards supplier / contractor 
management within the categories of Know the Rules, Apply the Rules 
and Change the Rules. Work through each row and tick the box which 
best describes the status of your organisation or your individual knowledge. 
When each cell is complete you will then be able to see what has been 
achieved and what needs attention. You are then ready to talk about an 
action plan to make improvements. Some activities are not within your 
immediate control, but you may be able to influence others.  

 

How do I apply what I have learnt? 
Once you have completed both Frameworks you will be able to work out the 
extent that supply chain management practices have been adopted towards 
waste minimisation in your organization and you can decide which activities 
need attention to improve advancement in your organisation.   

 

External supplier management  Level 1 Level 2 Level 3 Level 4 

No 
awareness 

Some 
implementation  

Several 
examples 

The way things 
are done 

Know the rules 
Waste Minimisation 
Plan 

Sustainability policy including a waste management and minimisation objectives 
and strategy aligned to corporate business profitability objectives and KPIs 

    

Strategic 
Procurement Plan 

Strategic partnerships with suppliers and trades critical to waste management 
efforts (eg. risk vs spend: timber, plasterboard, bricks and site spoil) to develop 
innovations that result in efficiencies, price reduction and/or value creation 

    

Supplier and Trade Council strategy aligned with corporate objectives      

Procurement process to select suppliers and trade subcontractors account for 
location and job differences. 
Contract Award criteria aligns to waste minimization amongst other key business 
objectives such as commercial, innovation, service, quality, and safety 

    

Apply the rules 
Waste Minimisation  Sustainability policy accepted into the ‘hearts and minds’ of all staff on all jobs 

and waste minimisation objectives are part of ‘how things are done’ 
    

Trades and suppliers are intrinsically linked into the waste minimization 
objectives of the organization AND undertake action s to support these 
objectives 

    

Staff members appropriately trained based upon individual roles and 
responsibilities (for example in product knowledge, elite ordering skills) 

    

Strategic 
procurement  

Consistent proactive approach to initiating strategic partnerships with waste 
minimisation business critical suppliers  

    

Seamless application of procurement process aligned with staff competencies 
and job contract award criteria consistently applied to achieve waste 
minimisation objectives 

    

Project 
Coordination  Employees feel empowered to do something to minimize waste     

Staff members comprehensively trained to work with suppliers to undertake 
project supplier performance monitoring during project delivery  

    

Post project supplier assessment monitoring and feedback on waste 
minimisation performance consistently applied across projects 

    

Innovative waste minimisation strategies regularly developed through integration 
with suppliers to share knowledge of construction products and processes 

    

Change the rules 
Coordination and 
Development  

Business systems measure and analyse and make visible physical waste 
generated onsite and strategy to monitor agreed targets to reduce waste  

    

Strategy to make waste minimisation efforts part of renewal agreements      

Employees feel empowered to make a suggestion re waste minimisation 
opportunities 

    

 Formally integrate construction site supplier feedback into upstream processes 
and regular annual value creation forum to support creation, development and 
implementation of waste minimisation strategies. 

    



Employees feel empowered to do 
something to minimize waste

Staff members comprehensively 
trained to work with suppliers 
to undertake project supplier 
performance monitoring 
during project delivery 



Strategy to make waste 
minimisation efforts part of 

renewal agreements 
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The picture can't be displayed.
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Threshold concepts and capabilities are certain concepts and capabilities within a field that are required to be held to ensure mastery of a particular knowledge domain.
Threshold concepts and capabilities are transformative, troublesome, irreversible and integrative. 

THEMES Introductory: Cognition Threshold Advanced: Compatability Threshold Application: Collaboration Threshold Connectivity - Self Applied: Capstones
Learning to think about BIM environments and 
develop basic capabilities to operate within a BIM 
environment as a construction manager.

Learning to think, understand and act like a 
construction manager who leads construction 
projects and integrates
people, systems and processes within BIM 
environments and understands impacts and 
challenges of compabitibility of people/systems and 
processes.

Learning to understand implications of collaboration 
and basic skills to effectively collaborate with others 
involved in BIM projects and demonstrate
intellectual independence and autonomy to solve 
problems within BIM environments.

Learning to lead BIM projects and organisational 
environments by shaping the world for multiple and 
diverse connections of people, organisations and 
systems; introduction to concept of resilience 
capability for change. Opportunities for electives and 
research projects   

Year 1 Year 2 Year 3 Year 4

Introduction to the concept of Virtual Construction 
and BIM. Background information includes Definition, 
Trends,  Stakeholders, Purpose, Implementation, 
Project Phases, Scope and Interdisciplinary conflicts

Introduction to use of BIM specifically by CM /QS 
disciplines: safety, quantities, sustainability, project 
planning,  visualisation and communication tool, 
scheduling, clash detection

Development of Advanced CM /QS Discipline 
principles application: production planning, lean 
construction, scheduling, site planning logistics, 
Project Method Statements, tendering and 
procurement, constructability

Introduction to data; type, structure and 
management. Introduction to digital skills for BIM 
management: Opening, Notations, Sharing, Importing, 
Exporting,  Software: AutoCAD, Sketchup, REVIT, 
Navisworks

Introduction to skills for BIM production planning ; 
clash detection, design reviews, model sharing, trade 
coordination; understanding of data security and 
access and implications on information flow and 
workflow; data object libraries. Introduction to 
CostX, Solibri

Development of advanced Skills: Estimating and BoQ 
generation, Generation PMS, Introduction to more 
advanced concepts and skills required: Proof of 
Concept/Re-engineering/VE, Design>Prefab, 
Construction sequencing. Consolidation of software 
use: CostX, Solibri, VICO, Navisworks etc and 
import/export implications. Data loss and 
interoperability. 

Introduction to the idea of use of a Building 
Information Model as a tool for communication and 
coordination within simple projects and teams: 
relating BIM to integrated supply chains, 
identification of actors in the supply chain and team 
collaboration, design management, subcontractors 
and stakeholders

Introduction to idea of using Building Information 
Modelling as a methodology to enhance project 
collaboration; impacts of collaboration on Model 
ownership and legal implications; BIM as part of a 
contract. Introduction to advanced concepts in using 
BIM in tendering and procurement, various 
implications of BIM and different forms of contracts.

Development of advanced concepts in using BIM in 
strategic procurement; off site manufacturing; client 
management; complex large scale projects and 
collaborative environments; opportunities in multi 
project environments and program management  

Introduction to the Value Proposition for 
Contractors, subcontractors, Materials Suppliers, 
Designers, Clients and Regulatory Bodies. 

Introduction to implications ofintroducing BIM in 
organisations; change management, staff training, 
BIM tools; systems integration, knowledge 
management; BIM Operational Plans

Introduction and development of advanced concepts 
of BIM and construction business;  exemplars of HR 
training plans, global systems integration and business 
models of BIM implementation; BIM and change 
management  

Basic introduction to history of BIM within 
international context; introduce concept of national 
standards and protocols, national organisations 
(BuildSmart), Australian accrediting bodies 
standards/expectations, BIM in relation to local 
construction processes; regional norms, values and 
accepted practices 

Introduction to opportunities of using BIM within 
international construction environments, 
international accrediting bodies 
expectations/standards, balancing the tension 
between local context and universal standards, 
different ways of doing things in different countries 
but still operating in a multi country project team 
environment with various standards;   

Development of advanced concepts of managing 
across different countries on projects; multi 
disciplinary teams; implications of different cultures 
on team performance; international sourcing and 
procurement of materials/building systems/services; 
outsourcing ; ethical use

GLOBAL MARKET CONTEXT

"A threshold concept can be considered as akin to a portal, opening up a new and
previously inaccessible way of thinking about something."

Meyer, J.H.F. and Land, R. (2003) Threshold concepts and troublesome knowledge: linkages to ways of thinking and practising,In: Rust, C. (ed.), Improving Student Learning - Theory and Practice Ten Years On. Oxford: Oxford Centre for Staff and Learning 
Development (OCSLD), pp 412-424.

Student Threshold Capability Framework for Digital Construction Project Management Curriculum

FUNDAMENTAL PRINCIPLES

TECHNICAL SKILLS

CONSTRUCTION PROJECT MANAGEMENT SKILLS 

STRATEGIC ORGANISATIONAL BEHAVIOURS
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BUILT ENVIRONMENT 
& URBAN TRANSFORMATION:
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Who is part of this project? 
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ACSRF DISR study catalysed ARC study  
China Challenges: 
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Our bid:                        Housing sector challenges 

SOLUTION 
OSM addresses 
fragmentation 

CHALLENGE
high levels of 

collaboration for 
adoption

OBSERVATIONS

Increasing 
construction time 

Craft based 
construction 

Inefficiency in 
construction 

process

ROOT 
CAUSE 

Fragmentation
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aim

Efficient construction: 

analysis of integrated supply chains for innovative off site housing 
manufacturing

1. Analyse barriers and enablers to introducing innovative OSM & trace 
the critical inter relationships within developers’ and builders’ actor 
networks through a series of case studies.

2. Based upon the analysis, develop an integrated supply chain practice 
model including elements of collaboration, mapped to performance 
that will guide effectiveness of OSM and improved project delivery; 

3. Test and evaluate the model through expert stakeholder panel 
assessments, develop offsite manufacturing construction simulation 
training and then pre- and post-test of live projects and cross case 
comparisons. 
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CASE 1

VIC

MNE

Systems

Low to 
medium 

rise

CASE 2

SA

SME
Modular 
detached

Single 
storey, 

detached

CASE 3

TAS

SME

Components

Housing and 
commercial, 

low to 
medium rise

CASE 4

VIC

Startup

Components

Housing,         
low-rise, 
detached

CASE 5

VIC

Startup

Components

Housing,          
low-rise, 
detached

What did we investigate?
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CASE STUDIES OF OSMHow did we investigate?

Five case studies

Nine collaborative 
practice elements

Training materials

Data (1200+ 
pages)

Themes (102) 
and 

Categories 
(4)

Collaborative 
Practice 

Elements (9)



BUILT ENVIRONMENT & URBAN TRANSFORMATION:
Off Site (OSM) Manufacturing Collaborative Practices to Deliver Change

49

• Creating a leadership environment for 
changeLeadership

• Envisioning a compelling OSM project that 
addresses clear problemsGoals and Norms

• Designing a well-qualified project team Expertise
• Strategising for change and for managing 

resistanceChange

• Investing in people and assetsResource Investment
• Creating and sustaining productive face-to-

face and virtual interactionsShared Space
• Pursuing participative, flexible and 

anticipatory solutionsProblem Solving
• Formalising team characteristics to sustain 

productive patterns of workOrganising Mechanisms
• Documenting and disseminating clear and 

accurate informationTechnical standards

Collaborative Practice Model Elements
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CASE STUDIES OF OSMWhat makes up the training package?

Five case studies

Nine collaborative 
practice elements

Training materials
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Rethinking housing: actor network analysis 
for digital collaboration

• Rationale 
– Housing is one of the most significant factors affecting an individual’s 

quality of life, health and well-being (Beer et al. 2016). 
– Australian housing supply sector is under acute stress. 
– The sector is failing to meet our needs presenting a significant 

economic, societal and environmental risk (Grattan Institute 2013). 
– Australian house prices are now among the least affordable in the 

world (Demographia 2016), 
– Supply shortages are constant and endemic (NHSC 2014),
– Vulnerable groups are increasingly disenfranchised (Beer et al. 2016), 
– Inefficient planning and construction processes persist (Loosemoore

2013) and 
– Unhealthy housing has been linked to high death rates (Gasparrini et 

al, 2015).



Assumption  

• Housing sector challenges are interconnected, multi-
dimensional issues which must be addressed by novel 
strategically formulated, digitally-supported 
collaborative practices. 

• Such approaches would draw together diverse 
stakeholders in ways that enable them to negotiate and 
pursue a complex ecology of goals, instead of the myopic, 
adversarial and agenda driven solutions currently being 
mobilised.

• Problem is a fragmented supply chain, numerous actors, 
mypoic agenda drive solutions, highly specialised 
disciplinary approaches 



Dimension 1: Collaborative practice 
models extended  

1. Further exploration of developer-driven collaborative practice models that 
catalyse integration and enable large scale innovative construction 
technologies (London et al. 2016). 

2. These models comprise key collaborative practices such as citizenship 
leadership, mutual creative problem-solving and investment in 
relationships. 

3. Proven effective in integrating the supply chain for innovative construction 
technologies and achieving commercial and a few non-commercial 
outcomes. 

4. We propose how collaborative practices can be extended from the developer 
construction supply chain to include a broader base of policy, practice and 
civic actors. 

5. We theorise that when they are driven by champions who give ‘voice’, 
empowerment and transparency the outcome is an integrated network 
capable of pursuing a complex ecology of financially and socially 
responsible objectives  
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Homeowner 
Occupiers regulator

Financial 
institution Developers

Building 
Designer

Home 
Investor

local 
government

ArchitectEngineering 
Consultant

Building 
Surveyor

state 
government

Project 
Manager

Social 
Housing 

Institution

Trade 
contractor Contractor

Manufacturer Fabricator

Homerenter
Occupiers University TAFE

Professional 
Association

Housing Development Chain 

moving to different parts of the chains
Influencing actors in supply chain networks
ecosystem

‘CSR’ 
Developer



Dimension 2: Digital collaboration holds promise 

1. The second dimension of collaboration can be seen in an 
emerging, albeit ad hoc and immature, trend of digital 
collaborations between innovative housing supply actors (London 
and Davis 2016). 

2. However digital modelling is just one part of what we would 
explore within digital collaborative practices. 

3. Potential digital practices could include BIM, visualisation, 
integrated analytics, robotics, knowledge-based systems, 
data repositories, simulation, augmented reality, telepresence 
and drone monitoring. 

4. Our study is an opportunity to analyse the development of new 
housing delivery models supported by various digital 
collaborative practices.



Rethinking housing: actor network analysis 
for digital collaboration

1. To understand and analyse barriers and enablers of 
emergent digital collaborative practices in housing supply 
networks through innovative case study exemplars using 
actor network theory. 

2. To contribute to theoretical development of inclusive 
digital collaborative practices models, linked to the 
complex ecologies of housing sector outcomes.  

3. To inform policy and practice innovation by evaluating and 
communicating the digital collaborative practice model and 
typologies through a series of housing industry and 
government stakeholder workshops. 



In summary ... 

1. Transformative change relies upon an 
understanding of the economic structural and 
behavioural characteristics of supply chains

2. Change often requires clusters of firms 
collaborating  

3. Research is always moving between theory and 
practice

4. Co designed research 
5. Develop normative models based upon positive 

models of industry ie observe real world 
phenomenon and then try to make sense of those 
observations
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