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Monday 3 July 2017

11.05-11.20 am

11.45 am - 12.00 pm

1.55 - 2.10 pm

2.35-2.50 pm

3.35-3.50 pm

4.15 - 5.00 pm

Room 6
Education and Training

Paper 043: An Evidence-Based
Interpersonal Competency Assessment
Framework (i-CAF) For Construction
Education

Paper 006: Instilling Resilience In Built
Environment Students

Room 6
Education and Training

Paper 036: Meeting Changing Industry
Expectations From Australian Property
Valuation Graduates

Paper 029: Virtual Learning Platforms:
Assisting Work Integrated Learning

Room 6
Education and Training

Paper 054: Leading The Way: Peer To
Peer Mentoring To Improve The Student
Experience And Adaptability Through
Change

Paper 106: Significance Of Culture And

Education In Developing Smart Villages In
India

Presentations

Room 7
Technology

Paper 103: Tall Building Form
Optimisation: Designing For Urban
Resilience

Paper 063: Form And Performance:
Tall Concrete Structures And Apartment
Quiality In Melbourne’s Residential
Towers

Presentations

Room 7
Technology

Paper 130: The Impact Of Individual
Beliefs And Expecations On BIM
Adoption In The AEC Industry

Paper 085: Towards Managing
Iterative Changes In BIM Collaboration
Workflows

Ay
Presentations

Room 7
Technology

air: Tayyab M

Paper 102: A Change Management
Perspective On The Implementation of
BIM For FM

Paper 131: Training Transfer As The
Result Of Rational Decision-Making
Process

onstruction .'_1;P ‘065‘- ;
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Room 9
Management

Paper 010: Factors Driving Global
Qutsourcing Of Materials For The
Australian Construction Industry

Paper 033: Engineering And
Construction Expertise Transfusion At
The U.S. Army Corps Of Engineers: A
KM Case Study

Room 9
Management

yyab Magsood

Paper 017: An Ethnographic
Investigation Into A Series Of Incidents
On A Large Construction Project

Paper 021: Essential Site Coordination
Problems In Hong Kong Building
Projects

Room 9
Management

Paper 008: Comparing Continuance
Commitment In A Project Orientated
Organization.

aper 03
roject G

Paper 099: Structural Equation
Model Of Strategies For Successful
Stakeholder Management In PPPs
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Tuesday 4™ July 2017

Presentations

Room 6
Education and Training

2.20 - 2.35 pm Paper 002: Resetting The Compass: An
Immersive Intervention To Develop Abilities

In Construction Management

3.00 - 3.15 pm Paper 126/134: Improving The Student
Experience With Learning Analytics In

Construction Project Management Courses

Wednesday 5™ July 2017

Room 6
Education and Training

9.00 - 9.15 am Paper 051: Development Of A Collaborative Training

Partnership In The NZ Construction Industry

9.20 - 9.35 am Paper 070: Seasonal Usage Patter

R o i oo 1 N

Paper 128: Rural Construction Management For Developing
Economies: Implicatons For Professional Education - The Case
Of Assam

9.40 - 9.55 am

Paper 108: A Framework For Successful Implementation Of
Green Supply Chain Management (GSCM) In Construction
Organisations

10.20 - 10.35 am

Room 7
Technology

Paper 003: Decision Making Of Carbon
Reduction Strategies Adoption — A Case
Study In Greater Melbourne Region

Paper 110: “If You Cannot Measure |,
You Cannot Control It" — Buildability And
Performance-Based Appraisal

Room 9
Management

Paper 050: Use Of Timber Prefab
System For Ensuring Sustainable
Residential Housing Supply In New
Zealand

Paper 078: Understanding The
Benefits Of Constructing A Residential
House With A Heart Of Cold-Formed
SICE]

Presentations

Room 9
Management

Paper 023: Improving Australian Commercial Property
Market Forecasting By Mapping Structural Changes In Built
Environment

Paper 053: The Australian Residential Property Market: A
Study On Foreign Real Estate Investment

Paper 114: An Investigation Of Disruptive Technology
Adaption In Property Management

Presentations

Room 6
Education and Training
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10.45 - 11.00 am Paper 109: A Framework For Property Developers To Survive
In A Recession
20 a
'I onstruction
!

11.25-11.40 am

ormance

Paper 122: |dentifying The Regional Segmentation Of
Retirement Villages In Four Australian States From The Market
Perspective

er 098: Working In The Residen
Lady’ On Site

onference Closing

Room 9
Management

Paper 064: [dentifying Barriers To Retaining Female

Professionals In Engineering And Construction Organisations

Paper 084: Modelling Green Technology Adoption Based On
Sustainable Construction Practices
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WELCOME
FROM AUBEA

Welcome to the 415" AUBEA conference

As we all know, higher education is going through tumultuous times.

The construction industry is also experiencing its own challenges. Our
Australasian Universities Building Education Association Conference has
surveyed for 41 years in this environment - and we sincerely hope that this
conference will contribute to its longevity!  To the best of my knowledge,
no other academic construction-related organisation has managed to last
so long.

This year's conference celebrates this unique anniversary. RMIT
University, have worked tirelessly and professionally to organise the event.
You will have the opportunities to listen to and discuss a wide range of
topics with your colleagues. We have organised several activities and we
hope you will enjoy yourself, meet, and socialise with those you have not
seen since last AUBEA.

Josua Pienaar
AUBEA Chair

(Return to
Schedule)
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Welcome
from RMIT

WELCOME
FROM RMIT

RMIT University is a global university of
technology, design and enterprise

RMIT University is proud to host the 41st annual AUBEA
Conference focusing on Transforming Built Environment
Education and Practice: Leveraging Industry Partnerships. We
welcome all the distinguished speakers and participants.

RMIT University is one of Australia’s original tertiary institutions;
RMIT University enjoys an international reputation for excellence
in professional and vocational education, applied research,
engagement with the needs of industry, and the community.

RMIT has a unique approach to meeting the challenge of being
ready for life and work: we offer an education deeply grounded
in ideas and cross-disciplinary understanding, applied through
innovative, enterprising practice to solving problems and meeting
the needs of our community.

We are appreciative of all the speakers and participants that
make the conference possible. We hope you have an enjoyable
experience at the 41st AUBEA Conference.

AUBEA 2017 CONFERENCE PROCEEDINGS 3-5JULY 2016
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ORGANISING
OMMITTEE

Organising Committee

Professor Ron Wakefield, RMIT University

Professor Josua Pienaar, CQUDniversity Australia
Associate Professor Usha lyer-Raniga, RMIT University
Associate Professor Tayyab Magsood, RMIT University
Associate Professor Peter Wong, RMIT University

Dr Christina Scott-Young, RMIT University

Dr Eric Too, RMIT University

Mrs. Marsha Lamb (Secretariat), RMIT University

Mrs. Elima Pozenel (Secretariat), RMIT University

(Return to
Schedule)
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ABOUT
AUBEA

About AUBEA

The Australasian Universities Building Education Association
(AUBEA), a membership-based non-profit organization, was
established in 1975 to promote and improve teaching and
research in building through communication and collaboration.

It comprises academics representing all universities throughout
Australasia which provide education in building-related fields in
Australasian and beyond. AUBEA maintains a strong connection
to industry and professional associations, and since its inception
has organised annual conferences.

The annual conference brings together building and construction
researchers, educators, students, and industry from Australasia
and other regions, and provides them with a strong platform

for knowledge sharing, collaboration, disciplinary reflections,
institutional exchange, and collective growth.

Papers submitted to this conference have been double-blind peer
reviewed before final acceptance to the conference.

AUBEA Council Meeting

The AUBEA Council Meeting will be held on Tuesday 4 July from
2.15 pm.




ONFERENCE
THEMES

The conference theme for the AUBEA 2017 Conference is Transforming Built
Environment Education and Practice: Leveraging Industry Partnerships in the
Built Environment. We invite AUBEA participants to engage in discussion about
Leveraging Industry Partnerships and how they can provide opportunities for
communities of innovation.

Education and Training (E&T)

New and emerging learning and teaching technologies/philosophies
Visualisation and augmented reality applications for Built Environment education
Engaging students as partners in education design and delivery

Innovation and challenges in learning and teaching

Designing an industry relevant curriculum

Enhancing employability of Built Environment graduates

Building resilience of Built Environment graduates

Sustainability in a Built Environment curriculum

Engaging students in Built Environment research and practice

Technology (TECH)

m  New and emerging techniques/technologies for the Built Environment such as:
— Building Information Modelling
— Automation and Robotics
— Laser Scanning
— 3D Printing
— Augmented and/or mixed reality
— Offsite construction/Prefabrication
m Innovation in building design
Challenges for building regulations, legislation and licensing
m Building materials, building facilities and services

Management (MGT)

m Leadership in the Built Environment

m Legal issues in the Built Environment

m Sustainability in the Built Environment

m  Work health and safety issues in the Built Environment

m Cultural issues in the Built Environment

m Integrated prgject dellivery (Return to

m  Supply chain integration Schedule)

m Managing knowledge and organisation learning

m Social issues in construction (gender diversity, ageing workforce, substance 5
abuse etc) Conference

m FEthical issues in the Built Environment Themes

m Collaborative forms of procurement (relational contracting/partnering/alliancing) in
the Built Environment

m International issues in the Built Environment

Mega projects

m Disaster reconstruction

AUBEA 2017 CONFERENCE PROCEEDINGS 3-5JULY 2016 RMIT UNIVERSITY



KEYNOTE
SPEAKERS

Academic
Professor Sai On Cheung DSc, PhD, FRICS, MASCE

Professor Sai On Cheung is the director of the Construction
Dispute Resolution Research Unit (CDRRU), Department

of Architecture and Civil Engineering, City University of

Hong Kong. Professor Cheung is also a specialty editor of
Contracting of the ASCE Journal of Construction Engineering
and Management, and associate editor of the ASCE journal
of Legal Affair and Dispute Resolution in Engineering and
Construction. Professor Cheung has developed research
programs in contract and dispute management. Some of the
studies conducted by the CDRRU have been published in
research monographs — “Trust in Co-operative Contracting

in Construction”, “Construction Dispute Research:
Conceptualisation, Avoidance and Resolution”, and “The Soft
Power of Construction Contracting Organisations”.

(Return to
Schedule)
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Industry Session Information

The industry session will commence with the keynote
industry speakers providing an insight into current major
projects. The session will provide a valuable opportunity
for conference delegates to engage in an interactive Q&A
session examining these projects.

Industry
Luke Stambolis - Managing Director - Probuild

Luke’s extensive experience includes several major retail
projects in Australia and the UK, more than 1,600 apartments
and some of Melbourne’s most prominent CBD skyscrapers.
He has worked in many roles, on both the contractor and
developer side, and has a deep understanding of what it
takes to ensure project delivery success.

Luke is used to leading multiple teams through difficult and
complex issues such as construction techniques, buildability
in design, and design and logistics planning for optimal
project speed. Luke coordinates project outcomes for
developers, financiers, and authorities, ensuring PPRs are
being met and stakeholder issues are quickly resolved.

Industry

Peter Wilkinson - Director Development & Delivery -
Melbourne Metro Rail Authority

Peter Wilkinson has nearly 30 years’ experience in delivering
major infrastructure projects both within Australia and
overseas. He is currently overseeing the design and delivery
of the proposed construction program for the Metro Tunnel
Project. His rail experience in Melbourne includes the delivery
of rail/road grade separations at Middleborough Road in Box
Hill and Springvale Road in Nunawading, rail duplication and
extension to South Morang, as well as the major brownfield
works on the Regional Rail Link Project.

Prior to his current role, Peter was with John Holland
Constructions for 28 years, with his most recent roles
as Alliance General Manager delivering complex public
infrastructure projects across Melbourne.

(Return to
Schedule)
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Keynote
Speakers

Industry

Amalia Athanassopoulos - CPB Contractors
Digital Engineering Lead, Caulfield to Dandenong -
Level Crossing Removal

CIMIC Group company, CPB Contractors, with its Alliance
partners, were selected by the Level Crossing Removal
Authority (LXRA) as the preferred consortium to design and
construct the Level Crossing Removal Project: Caulfield to
Dandenong in Melbourne.

The project will remove nine level crossings between Caulfield
and Dandenong in Melbourne’s south-eastern suburbs and
see five railway stations rebuilt at Carnegie, Murrumbeena,
Hughesdale, Clayton and Noble Park. Power and signalling
upgrades will also be carried out between Flinders Street
Station and Pakenham Station.

CPB Contractors delivers major projects across all key
sectors of the construction industry, including roads, rall,
tunnelling, defence and building.

Industry

Kevin McCarthy - Deputy Director, Capital Works -
Property Services, RMIT University

Kevin McCarthy is the Deputy Director of the Capital Works
Department within RMIT University Property Services and has
led the investment of over $1B in built infrastructure over his
8 years with the University.

A number of these projects within this portfolio have received
national and international recognition via industry awards and
have materially improved the collective University experience.

The New Academic Street project provides a strong
foundation for delivering an ever-improving student
experience at RMIT’s flagship City campus.




Industry

Marcus Bailey - Associate Director, Donald Cant Watts
Corke - Project Director, NAS, RMIT University

Marcus is an Associate Director with Donald Cant Watts
Corke and has over 20 years’ architectural and project
management experience.

Marcus has extensive major project and Tertiary Education
experience having worked on the Swanston Academic
Building and more recently the New Academic Street (NAS)
projects for RMIT.

Marcus is currently the NAS Project Director and has worked
extensively on the delivery strategy including staging,
consequential and enabling works. He has been the key
Stakeholder Manager since the inception of the project

and reports directly to the Chair of the NAS Project Control
Group.

(Return to
Schedule)
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AUBEA 2017
PROGRAM IN
BRIEF

Monday 3 July
8.00 - 9.30 am Registration Foyer
9.30 - 9.45 am Opening Ceremony Lecture Theatre
9.45 - 10.45 am Keynote Speaker - Sai On Cheung Lecture Theatre
10.45 - 11.00 am Morning Tea Foyer - Outdoor Area
11.00 am - 12.20 pm Paper Presentations Various Locations
(8 sessions running concurrently)
12.20 - 1.20 pm Lunch Foyer - Outdoor Area
1.20 - 1.50 pm ABCB - NCC Session Lecture Theatre
1.55 - 3.10 pm Paper Presentations Various Locations
(8 sessions running concurrently)
3.15 - 3.30 pm Afternoon Tea Foyer - Outdoor Area
3.35-5.20 pm Paper Presentations Various Locations

(8 sessions running concurrently)

Tuesday 4" July
9.00 - 10.00 am Industry Speaker - Luke Stambolis Lecture Theatre
10.00 - 11.00 am Industry Speaker - Peter Wilkinson Lecture Theatre
11.00 - 11.15 am Morning Tea Foyer - Outdoor Area
11.15am - 12.15 pm Industry Speaker - Amalia Lecture Theatre
Athanassopoulos
12.15-1.15 pm Industry Speaker - Lecture Theatre
Kevin McCarthy, Marcus Bailey
1.15-2.15 pm Lunch Various Locations
Albert Chan Info Session Room 6
2.15-3.35 pm Paper Presentations Various Locations
(8 sessions running concurrently)
(Return to
; ; Schedule)
AUBEA Council Meeting
3.40 - 3.55 pm Afternoon Tea Foyer - Outdoor Area 1 1
AUBEA
Program in
5.45 - 6.30 pm Tour of MCG MCG i

6.30 pm Gala Dinner MCG




Wednesday 5™ July

9.00 - 10.35 am Paper Presentations Various Locations
(8 sessions running concurrently)
10.35 - 10.45 am Morning Tea Foyer - Outdoor Area
10.45am - 1.00 pm  Paper Presentations Various Locations
(8 sessions running concurrently)
12.15-1.30 pm Lunch Foyer - Outdoor Area
Closing of Conference Lecture Theatre

(Return to
Schedule)
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CONFERENCE
VENUE

RMIT UNIVERSITY

Swanston Academic Building
Building 80, Level 7

445 Swanston Street, Melbourne

Melbourne City campus is located in the cosmopolitan
heart of the “world’s most liveable city” and is
surrounded by public transport, restaurants, cafes,
theatres, galleries and parks.

Our City campus has 45,000 students studying in
many programs across all major interest areas. The
campus has been an integral part of Melbourne’s
character for more than one hundred years.

Victoria Street

AUBEA 2017 ¢
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GALA DINNER

Gala Dinner

Date: Tuesday 4" July

Time: 6.30 pm

Venue: Olympic Room & Betty Cuthbert Lounge
(Olympic Stand Level 2)

The Melbourne Cricket Ground (MCQG) is steeped in
a rich history; established in 1853, less than 20 years
after the founding of Melbourne, it is often described
as the beating heart of this fantastic city.

[t has been the home of Australian football since 1859, .
and was the birthplace of Test cricket in 1877 and
one-day international cricket in 1971.

[t was the main stadium for the 1956 Olympic Games
and 2006 Commonwealth Games, attracts up to
100,000 fans to the annual AFL Grand Final, and the
“G” comes to life each Christmas at the Boxing Day
Test.

Other sporting spectacles to have been held there
include World Cup soccer qualifiers, rugby league
home and away matches and State of Origin,
international rugby union, and Austral Wheel Races.

ﬁ g Puliman Hotel / Jolimont Station

WELLINGTON PARADE Olymmeoom&Betty
Cuthbert Lounge Level 2

Gate Entry — Gate 3

. MCG Parking — Entrance A off
Taxi/Bus -
Drop Off 5 N, 2, Brunton Avenue
s o 2 3 N\ Please use lifts 9,10,11 to access the
Olympic Room

IF COMING TO THE GROUND BY
TRAIN — RICHMOND STATION

Exit station, cross Punt road, walk towards
the MCG via Brunton Ave, go up the stairs,
enter at the above allocated room gate

R O A D

TRAIN — JOLIMONT STATION

TRAM - FROM WELLINGTON PARADE
Exit station; walk through the park towards
the MCG, enter at the above allocated room
gate

PUNT

TRAM FROM OLYMPIC PARK

Get off at Rod Laver, walk up the ramp to
footbridge to the MCG, enter at the above
allocated room gate

TAXI

Ask to be dropped off at Joli
and Jolimont St, enter at the
room gate

(Return to
Schedule)
Gate Entry

I 4 Carpark Entry

Gala Light Towers
Dinner Members Stand

PUBLIC PARKING FACILIT
1. MOPT - Entrance D off Ol
2. Federation Square — cnr F|
Swanston St

3. City Square — 202-208 Fli
4. Metered parking in area —
Jolimont Terrace, Clarendon

ls”‘lk

PREMIE
: CLUB DINING ROOM

[ ) olympic stand A\
3 ] Richmond Station

) southern Stand

BRUNTON AVENUE - Car parking
Right hand turns into parking entrances

D Ponsford Stand are ILLEGAL
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TOUR THE
MCG

Tour the MCG
Date: Tuesday 4" July Highlights of this must-see tour include:
Time: 5.45 - 6.30 pm The famous MCC Long Room
Venue: Melbourne Cricket Ground, Gate 3 MCC Library (founded in 1873)
MCG Tapestry
We have organised a guided tour of the MCG. Player change rooms
Explore the inner sanctum, walk on the hallowed  Cricketers’ viewing room
arena, and experience where legends play by Ron Casey Media Centre
taking this tour! Portrait of Sir Donald Bradman and Sachin Tendulkar

A walk on the arena

Cricket Victoria Bill Lawry Centre

Ponsford Stand

City Terrace with views of Melbourne’s skyline.

Tour commences at Gate 3 at
5.45 pm. Please arrive early.

lﬁg Pullman Hotel/Jolimont Station

WELLINGTON PARADE

OLYMPIC
ROOM

COMMITTEE

JOLIMONT TER

Taxi/Bus
Drop Off

JOLIMONT ST

JIM STYNES
ROOM

HANS EBELING
ROOM

HARRISON
ROOM

(Return to
Schedule)

C
Gate Entry I 5

Carpark Entry Tour the
MCG

Light Towers

AFL/
DINING ROOM
Members Stand TOM
HIP

WILLS ROOM PREMIERS

C) Olympic Stand : CLUB DINING ROOM
@ Southern Stand S
@ Ponsford Stand

Richmond Station Q
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CONFERENCE
GENERAL
INFORMATION

Registration Desk Hours

Monday 3 July, 2017, 8.00 — 9.30 am
Tuesday 4™ July, 2017, 8.00 — 9.00 am
Wednesday 5" July, 2017, 8.00 — 9.00 am

Keeping to Time

As a courtesy to presenters, please do not enter or leave a
session room during a presentation. Please ensure that you
remain in the room until the presentation has concluded,
and then you are welcome to leave during the presenter
changeover.

Cameras/Electronic Recording and
Mobile Phones

As a courtesy to other participants, please ensure that all
mobile phones are turned off or on silent mode during all
presentations.

Conference Catering And
Dietary Requirements

Lunches, morning and afternoon teas will be held in the
outdoor area (weather permitting) off the foyer of level 7 as
an informal stand up buffet. Please advise of any dietary
requirements at time of registration. Please note that dietary
requirements for the Gala Dinner will not be provided if not
advised previously.

Name Badges

(Return to Please wear your name badges at all times during the
seneetlel conference and social events. You will be asked to present
16 your name badge to enter the Gala Dinner and MCG Tour.

Conference
General Photography

Info

An official photographer will take photographs throughout the
conference and they may be published on the Conference
website and conference social media pages.

AUBEA 2017 CONFERENCE PROCEEDINGS 3-5JULY 2016 RMIT UNIVERSITY



Internet Access

WIFI during the conference can be accessed by login on using
the following information below

Network: x80471
Password: rmit?1234

Smoking

RMIT University is a smoke free zone. You can smoke outside
the building on Swanston Street.

Emergency Evacuation Procedures

In the event of an emergency, delegates will be advised to
take the nearest accessible emergency exit. Please refer to
the evacuation maps in the building.

R

(Return to
Schedule)
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PRESENTERS
INFORMATION

Session Information

Please introduce yourself to your session chair in the allocated
room 15 minutes before your session is due to begin.

You are expected to give a 5 minute presentation of your
work. We strongly suggest that you restrict the number of
PowerPoint slides in your presentation to 3 or 4.

Time

Each presentation has been allocated a total of 15 minutes
to complete, (5 minutes + 10 minutes Q&A + 5 minute
changeover). Ensuring that your presentation is delivered

in accordance with the time allocated with greatly assist in
maintaining the conference schedule. Each session chair will
be keeping strictly to the programme.

Presentations

If you have videos or animations in your PowerPoint

format, please ensure you have embedded the files in your
presentation. Without doing this, your video will not function.
WMI or AV file types are recommended. Save your Power
Point presentation file onto a USB flash drive, bring it to the
conference. At the time of registration a copy will be made
that will be uploaded to the computer where you will be
presenting.

Presentation Equipment

Each presentation room features standard audio-visual
equipment, including projection screens, digital projectors,
Windows 7, computer and speakers. For Apple Mac users,
please ensure your presentation is capable of running on
Windows 7.

(Return to
Schedule)

18

Presenters
ligi{e}

AUBEA 2017 CONFERENCE PROCEEDINGS 3-5JULY 2016 RMIT UNIVERSITY



LUNCH SPONSOR

The AUBEA 2017 Conference would like to thank the
following oranisations for their generous contributions.

Australian Institute Of
Quantity Surveyors (AIQS)

The Australian Institute of Quantity Surveyors (AIQS)

is a professional standards body with over 4,000
members. Through its leadership, standards, and Code
of Professional Conduct, it ensures that AIQS Quantity
Surveyors are dedicated to maintaining the highest
standards of professional excellence.

With branches across Australia and internationally, the
AlQS actively engages with all levels of Government,
Financial Institutions, major corporate institutions, and
the building, infrastructure, utility and mining sectors.
It is also the Australian peak body to the International
Cost Engineering Council (ICEC) and the Pacific
Association of Quantity Surveyors (PAQS).

Publications

The Institute plays an important role in industry research
through the collection of cost data and the publishing
of the Building Cost Index (BCl), printed in the quarterly
magazine The Building Economist which was first
produced in 1961. In addition, the Institute publishes
relevant industry textbooks and guides for use in the
teaching & practice of quantity surveying techniques.

Latest publications include:

e Australian Standard Method of Measurement of
Building Works (6th Edition)

e Detailed Building Measurement — Volume 1 & 2

Other publications include the Australian Cost
Management Manual and a series of useful technical
guides and textbooks, as well as videos, CDs and
Practice Notes.

AUBEA 2017 CONFERENCE PROCEEDINGS

AIQS

AUSTRALIAN
INSTITUTE OF
QUANTITY
SURVEYORS

The AIQS Academy
The AIQS Academy is an on demand, online training
portal of 100 topics available for all professionals.

Each topic involves reading materials and a narrated
presentation, followed by an assessment to ensure
participants meet the required level of competency.

Students and lecturers can use The Academy to
supplement existing teaching methods and improve
knowledge in the core competencies of Quantity
Surveying.

For more information on The Academy visit www.
aigsacademy.com

Membership
Are you interested in becoming a member of the AIQS?
Membership pathways exist for those engaged in
teaching quantity surveying.

Visit www.aigs.com.au or email
membership@aigs.com.au for more information.

Contact
Australian Institute of Quantity Surveyors
Lani Kirby

Education and Events Manager
Tel: +61 2 8234 4000

Email: education@aigs.com.au
Website: www.aigs.com.au

(Return to
Schedule)
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LUNCH SPONSOR

The AUBEA 2017 Conference would like to thank the
following oranisations for their generous contributions.

Procore

Hello Australia!
WE’RE

OPEN /

With over 100 customers and 50,000 users
across Australia and New Zealand, we’re

now in Sydney to better serve you.

Whether it’s helping you open doors faster,
walking you through our open platform
designed to reduce the friction in constructlon
or being open to your feedback (we a
everyday), openness is at the heart of

Please stop by
7/333 George Streef_ .

(Return to .
Schedule)
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SPONSORS

The AUBEA 2017 Conference would like to thank
the following oranisations for their generous
contributions.

Exhibition Sponspors

ABCB

A

ADVANCE THROUGH LEARNING
Australian Institute of Building

'CIOB

THE CHARTERED INSTITUTE OF BUILDING

AUBEA Member Universi-

N\

DEAKIN

QUT

(Return to
Schedule)
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WESTERN SYDNEY
UNIVERSITY

W
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(Click on the abstract titles to link directly to the full paper)

ABSTRACTS

Paper ID 002

Resetting the compass: An
immersive intervention to
develop abilities in Construction
Management

J.J. Smallwood, C.A. Allen

Department of Construction Management, Nelson
Mandela Metropolitan University, South Africa

¢ john.smallwood@nmmu.ac.za

Abstract

Students’ post-intervention perceptions of an event
provide insight relative to their understanding and
appreciation of the intervention, as well as the impact
thereof.

Experience and anecdotal evidence indicate that
Honours students experience challenges in terms of
completing the academic year.

The purpose of the study reported on is to determine
the impact of a one- day team building event on
participants directed at, inter alia, developing their
ability to manage themselves, work as a team, and
interface with each other, and their ability to strategise,
plan, evolve tactics, and take action, based upon a
self-administered questionnaire survey conducted in a
South African university. The students were surveyed
after the completion of the event.

The salient findings include - the team building activities
impacted on participants in many ways, contributed

to an enhancement of their ability to strategise, plan,
evolve tactics, and take action, and participants enjoyed
and benefited from the team building activities.

It can be concluded that the one-day team building
event had the desired impact in terms of the
development of participants’ ability to manage
themselves, work as a team, and interface with each
other, and their ability to strategise, plan, evolve tactics,
and take action.

isyrecommended that the one-day team building event
continue to be staged at the beginning of the Honours
Wyearfand that the post-event research be conducted on
anfanniial basis.

ywords
actions¥eonstruction management, students, survey,

team]ouilding
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Paper ID 003

Decision Making Of Carbon
Reduction Strategies Adoption —
A Case Study In Greater
Melbourne Region

P.S.P. Wong', M. Summers?, J. Duncar?®

T School of Property, Construction and Project
Management, RMIT University, VIC

2 Multiplex Construction Pty. Ltd
8 Site Foreman, L U Simon Builders Pty Ltd
¢ peterspwong@rmit.edu.au

Abstract
Contractors convert design into reality. They are
presumed as a major contributor of carbon emissions
from the construction development. Carbon reduction
strategies were proposed in previous studies.
Nevertheless, contractors were often criticised for
standing aloof to adopt them. Some argued that

the contractors may not have contractual leverage

to challenge the decisions made by the developers

and the consultants. Nonetheless, there has been

a lack of research that focuses on how different
construction project organisations (CPOs) may be
affecting carbon reduction strategies adoption. This
paper presents a study that investigates the effect of
the construction project organisations have on the
contactors’ adoption of carbon reduction strategies. An
industry survey was conducted in Melbourne, Australia.
200 questionnaires were sent to the registered
contractors. Monte Carlo simulations were conducted
to examine how the priorities of strategies adoption
may be affected by the CPOs. The results indicate that
developers and the design consultants are influential

to contractors’ decision in adopting those carbon
reduction strategies that may incur additional project
cost. The results indicate that decisions towards_the
adoption of strategies may not be swayed towareskheirg
effectiveness of achieving carbon reduction. Insteae®
tightening planning and building regulations mightfafiecH
decisions.
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Paper ID 004

Lessons For The Off-Site
Manufacture Of Houses In
Australia

E. Duc
University of Newcastle, NSW
¢ edward.duc@newcastle.edu.au

Abstract

In Australia, the current traditional construction industry
struggles to supply housing to satisfy increasing
demand. Literature indicates that house construction
completion times using traditional methods are
increasing due to a number of factors. These include
an increasing decline in the numbers of skilled workers,
a lack of innovation in the industry and a disjointed
framework for efficient production. It is often suggested
that the increased use of off-site manufacture (OSM)

to produce housing will assist in solving the demand
issues Australia is facing. This paper focuses on
detached housing which represents 70% of the housing
production in Australia (ABS, 2009). OSM for housing is
defined in this paper as all components manufactured,
services installed and finishes completed in a factory
ready for transport to site and assembly on-site in a
short time frame. The study described here, seeks to
identify factors to further inform the discussion of OSM
so that it can be evaluated in the Australian context. The
paper has examined five countries experiences of OSM
of housing, and distilled the factors which influenced
the success and failure of OSM in those countries.
Successful introduction of OSM housing is arguably
possible through use of the application of the criteria
and variables presented in this paper.

Keywords
housing, off-site manufacturing, traditional construction
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Paper ID 006

Instilling Resilience In Built
Environment Students

P.R. Davis', P. McLaughlir?, A. Mills®, A. Chester?,
M.T. Newaz', P. Zhang?®

' FEBE, University of Newcastle, NSW

2 College Science Engineering Health, RMIT
University, VIC

s SABE, Deakin University, VIC
¢ peter.davis@newcastle.edu.au

Abstract

Upon graduation from University many students lose
access to support structures such as peers, academic
mentoring, etc. This may lead to tension, stress and
failure to perform effectively in their new workplaces,
especially if the workplace itself is stressful, as it is in
construction. Evidence indicates that the construction
sector is a uniquely stressful environment, where the
development of resilience is imperative for success.
There is currently a perception that the development

of resilience skills is not included as learning outcomes
within units of study within the built environment
discipline. In order to determine the scope and depth

of resilience within construction curricula, staff and
students from seven universities were interviewed

using a semi structured instrument. These interviews
were preceded and followed by industry roundtable
discussions to contextualize enhanced learning
opportunity and benefit. Emerging themes suggest

that there are many opportunities to provide resilience
learning within curricula with little adaptation required.
Examples of useful case study type introductions to
industry that may bolster students were provided by the
interviewees. These examples are utilized in a Resilience
Toolkit that is outlined. Noteworthy advice from students
regarding best practice lecturing suggests that an
academic with a balanced career path, comprising both
industry experience or industry contacts to draw from,
together with academic standing appears to provide a
learning experience best suited to incorporate resilience
behaviours and requisite training.

Keywords

resilience, coping, construction, curricula, built
environment
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Paper ID 008

Comparing continuance
commitment in a project
orientated organization

J. Morris, G. Gilbert
" Coles

2 School of Property, Construction and Project
Management, RMIT University, VIC

¢ guinevere.gilbert@rmit.edu.au

Abstract

Organizational commitment is recognised as having

a positive relationship with employee retention and
performance, yet the nature of commitment in a
project-orientated organization is unknown. Project
orientated organizations are complicated by temporary
teams, varying workloads and inability to guarantee
future projects. To date, research in project orientated
organizations treats employees as an homogenous
body. Adopting a case study methodology, this
research explored organizational commitment within

a project organization, comparing staff within the
organization. Employees were asked to complete an
online instrument measuring affective, normative and
continuance commitment. Analysis compared results
from project managers, project staff and support staff.
The research found that project managers reported
stronger affective commitment; support staff reported
the strongest normative and continuance commitment.
The concept of self-investment by employees in

the organization is explored as a possible cause of
high continuance commitment amongst support

staff. Project organizations can use this information

to enhance their management of employees. It is
important for an organization with project and non-
project employees to understand and meet the needs
of different roles. The research concludes that the
projectification of organizations has wider human
resource management and productivity implications and
requires further investigation

Keywords
commitment, organization, project
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Paper ID 010

Factors Driving Global
Outsourcing Of Materials For The
Australian Construction Industry

G. Hadj', A, Manzoni?
T University of Melbourne, VIC
2 Victoria University, VIC

Abstract

The Australian construction industry sources products
from overseas to obtain a local cost-competitive
advantage however it faces barriers and negative
risks with this strategy. This study of seven successful
Melbourne based importers of construction products
found that they shared many of the same drivers,
benefits and barriers reported in the literature,
developing their own mitigation strategies to combat
the risks. New factors identified but not previously
reported were the inept behavioral practices of local
suppliers compared to the ease of doing business and
the superior ethical business practices of overseas
suppliers. This suggests that local suppliers would
struggle to meet the standard of service set by their
overseas competitors.

Keywords
offshore sourcing, construction products, risk mitigation
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Paper ID 011

Building Stem Skills In Built
Environment Education

P. McLaughlin', B. Kennedy', A. Galluzzc?, A. Mills®,
M. Donatc*

' College Science Engineering Health, RMIT
University, VIC

2 School Property Construction Project Management,
RMIT University, VIC

8 School of Architecture and Built Environment,
Deakin University, VIC

4 School Vocational Engineering, RMIT University, VIC
¢ patricia.mclaughlin@rmit.edu.au

Abstract
Australia is on the cusp of a range of global megatrends
across technology, society, the economy, and the
environment which are changing the world of work

for future graduates beyond current recognition.
Digitisation, technology and automation are requiring
new skills at a rate of exponential change. Many of
these skills have traditionally been classified as skills
related to STEM disciplines. But future employability

is now linked to the growing demand for 21st century
STEM skills beyond existing traditional understandings
of STEM. It will not only be STEM graduates who will
need 21st century skills of discipline literacy, adaptive
thinking, proficiency in coding and technology, utilising a
design mindset, complex problem-solving and analytical
thinking skills. All students, including built environment
graduates, will need adaptive thinking about their
worlds and exposure to 21st century STEM skills and
understandings. This research work by members

of the OLT funded STEM Ecosystem illustrates the
development of STEM skill learning opportunities for
built environment students. The learning opportunities
discussed in this paper are archetypes of 21st

century skills and featured engagement with diverse
cohorts of students, practice-oriented learning, STEM
literacy, adaptive thinking and discipline-based core
knowledge. The results from 46 student interviews
indicate the relevance of 21st century STEM skills for
built environment students, and the increased skill set
of built environment students involved. The results and
outcomes of this research have the capacity to
industry with built environment graduates who arejnet
only technically skilled but future 21st century SjIIEN
work-enabled.

Keywords
21% century skills, construction, employability
graduates, STEM
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Paper ID 013

Integrating Interdisciplinary
Thinking And Practice: A Case
Study Of A Victorian University In
Australia

Usha lyer-Raniga

School of Property, Construction and Project
Management, RMIT University, VIC

¢ usha.iyer-raniga@rmit.edu.au

Abstract

The value of interdisciplinary approaches to curriculum
have been considered successful along multiple fronts;
including reducing administrative burden from inter
departmental collaboration, providing “intellectual”
solutions to problems and breaking academic discipline
boundaries. Criticism from industry often focuses on
educators not preparing graduates for work in the

real world. A major reason underpinning this criticism

is that the students are not exposed to the requisite
skills to make them work-ready. Despite the pressures
to include interdisciplinary approaches from an ethical
perspective, putting it into practice is difficult. This paper
presents the findings of involving students from three
different schools in a Victorian university in Australia:
built environment, business and computer science. The
project was developed as part of a state government
competitive fund where industry, staff and students
worked together to support each other and realize
mutual benefits. The aim of the study was to develop an
approach involving students in a theory-practice model
of a real world project by selecting a building within the
university as a case study to arm students with real
world knowledge focusing on sustainability outcomes.
The objective was to assist in preparing students from
different disciplines for better workplace experiences,
where they can bring in interdisciplinary thinking and
practice into their day-day operations. The outcomes
for the university, in using this building as a living
laboratory, was to capture lessons learned through the
process of improving future building developments from
a sustainability perspective. Student involvement was
successful, but true interdisciplinary engagement was
not achieved.

Keywords
pliltfenvironment, students, inter disciplinary,
collaweration, curriculum
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Paper ID 016

Early Contractor Involvement
(ECI) In Event Planning And
Management

C. Penn, K.L. Farnes, F. Rahmani

School of Property, Construction and Project
Management, RMIT University, VIC

¢ kenneth.farnes@rmit.edu.au

Abstract

Large and mega-events employ traditional procurement
approaches, adopting an adversarial stance with
contractors/suppliers. These events are often beset
with problems with the contractors/suppliers. This study
investigates whether early contractor involvement (ECI)
is being applied to the procurement processes within
the event planning and management industry and to
explore the potential benefits and challenges of the
application of ECI within that industry. ECI attempts to
exploit the contractor/supplier's specialist knowledge
and expertise to the benefit the project planning and
design process to provide mutual benefits and minimise
the drawbacks associated with an adversarial contract.
This paper argues that an event is a particular type

of project and discusses the potential benefits of ECI

to the event planning and management industry. A
literature review approach was used to explore the
construction and infrastructure industries and the

event planning and management industry to determine
whether ECI is being utilized to any meaningful degree.
Overall the study findings indicate that by adopting

ECI the event planning and management industry

could expect similar benefits to those observed in the
construction and infrastructure industries.

Keywords
ECI, collaboration, event management, project
management
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Paper ID 017

An Ethnographic Investigation
Into A Series Of Incidents On A
Large Construction Project

David Oswald

School of Property, Construction and Project
Management, RMIT University, VIC

¢ david.oswald@rmit.edu.au

Abstract

A series of incidents in a short period created cause
for concern on a large construction project in the UK
(+£500m). Incident investigations are one of the ways
to learn about safety failings, so that remedial action
can be put into place to avoid a recurrence. The
researcher was a member of the H&S department, with
the role of a participant observer during the incident
investigation period. Data collection included: informal
conversations with employees; attending safety and
accident investigation meetings; viewing project
documents; and attending the safety stand down that
occurred. The case study findings revealed that a blame
culture restricted information flow on the incidents; and
consequently there was a focus on easily observable
unsafe acts, and static unsafe conditions, providing a
narrow rather than deep perspective. These acts and
conditions, such as a lack of compliance with PPE, or
a weather condition, were often difficult to manage.
For safety understanding the project repeatedly

used Heinrich’s (1931) seminal work as a foundation.
However, this work is arguably outdated as it focuses
on accidents on an individual rather than complex
socio-technical level.

Keywords
construction, safety, accident investigations,
ethnography
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Paper ID 018

Preparing Students For A
Disruptive Construction Future

Mary Hardie
University of Western Sydney, NSW
¢ m.hardie@westernsydney.edu.au

Abstract

Many industries have felt the impact of disruptive
change on their profitability and established practices.
Examples of disruption have been documented in
industries as diverse as transportation, photography,
newspapers, retailing, recorded music and computer
graphics. The construction industry has mostly
avoided large-scale disruption because, in spite of
the globalisation evident in mega projects, most
construction is locally-based and delivered within a
specific national context and regulatory system. This
may be about to change. The forces of digitisation,
industrialisation and globalisation are combining to
generate the potential for disruptive enterprises which
will grab market share and shake up existing business
models. As academics striving to prepare students
to be employment-ready, we need to open their

eyes to the potential of the new economy to support
new business models that are quite different from
traditional construction companies. Students will need
to be entrepreneurial in seeking out opportunities and
identifying market niches. In two new and developing
units/subjects at an Australian university these issues
are being raised. Students are challenged to identify
markets and market strategies enabled by social
enterprises, collaborative systems, the ‘Internet of
Things’ and even ‘Brutal Innovation’. Using student
feedback and reflective practice, the lessons from the
first two offerings of the new units are identified and
teased out. In general, students respond well to the
challenge of strategic thinking which relates to their
future careers. While predicting the future is always
fraught with difficulty, not attempting to do so could
leave us vulnerable to disruptive change.

Keywords

construction futures, digitisation, disruption,
globalisation, industrialisation
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Institutional Roles In Effective
Statutory Adjudication
Implementation

M.J. Maritz', M.C. Mewomo?

' University of Pretoria, Department of Construction
Economics, South Africa

2 Department of Construction Management and
Quantity Surveying, University of Johannesburg,
South Africa

¢ tinus.maritzQup.ac.za

Abstract

Spearheaded by the Construction Industry
Development Board and in conjunction with
government support, adjudication and prompt
payment regulations have been formulated to address
unfair payment practices which have hampered

the construction industry in South Africa. Given the
complexity, contestability and disputatious nature of
the environment in which construction activities are
carried out, the implementation of policies is not an
easy task. It requires strategies, deliberate plans and
adequate institutional support. This paper investigates
what measures are needed for effective institutional
support and reports on the views of experts on what
steps are required for implementation and the roles
institutions play in ensuring an effective statutory
adjudication process. Data were gathered through
qualitative interviews with adjudication experts that
have direct interaction and intimate knowledge of
the adjudication process in the United Kingdom,
Australia, Singapore and Malaysia. The findings
identified five institutions that may enhance effective
statutory adjudication implementation. However,

only two of these five institutions are perceived to be
critical and indispensable and without which effective
implementation of the adjudication process will most
likely not be achieved.

Keywords
implementation, institutional roles, legislation, statutory
adjudication
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Paper ID 021

Essential Site Coordination
Problems In Hong Kong Building
Projects

T.T. Yeung', AK.W. Ng?, P.S.P. Wong?®

" Division of Building Science and Technology,
City University of Hong Kong, Tat Chee Avenue,
Kowloon Hong Kong, ttyeung8-c@my.cityu.edu.hk

2 Division of Building Science and Technology,
City University of Hong Kong, Tat Chee Avenue,
Kowloon Hong Kong, bsandyng@cityu.edu.hk

8 School of Property, Construction and Project
Management, RMIT University, VIC

¢ peterspwong@rmit.edu.au

Abstract

In Hong Kong, it is a common practice for main
contractors to divide the projects into work packages
by trade and sublet to sub-contractors. The interaction
between sub-contractors and main contractors is an
important determinant to the success of a project.
However, there is an increasing complaint from sub-
contractors that they cannot perform to their full
capacity because of poor site-coordination by main
contractors. This paper aims to identify and categorize
the common site coordination problems in Hong Kong
Building Projects. Thirty-eight common site-coordination
problems were identified through literature and they
were classified into six main categories of problems:
Construction document; Site management; Site layout;
Equipment support; Material support; and Preparation
of site area. A questionnaire survey was conducted to
analyze the frequency of occurrence (F.I.) and degree
of severity (S.l.) of the problems to the projects. The
aggregated importance (IMP.L.), taking into account of
the frequency of occurrence and degree of severity,

of problems on sub-contractors’ time performance
were ranked. Frequent changes of construction works
were found to be the most important site coordination
problem. Most of the important problems caused the
delay to subcontract works were primarily related to
Construction document.

Keywords
site coordination, subcontractor, time performanee
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Paper ID 023

Improving Australian Commercial
Property Market Forecasting By
Mapping Structural Changes In
Built Environment

T. Perera, W. Reddy

School of Property, Construction and Project
Management, RMIT University, VIC

¢ treshani.perera@rmit.edu.au

Abstract

Property market forecasting is an integral element of
decision-making. It is critical that property analysts
employ a wide - range of models and techniques

for property forecasting. These models have one
overriding aim of predicting reasonable estimates

of key dependent variables (demand, supply, rent,
yield, vacancy and net absorption) based on the
independent variables of core economic activities.
However, a broad- fronted social, economic, technical,
political and ecological evolution can throw up sudden,
unexpected shocks that result in a possibility of
sceptical to unknown risk factors. These structural
changes decrease, even eliminate predictability of
property market performance. Hence, forecasting
beyond econometrics is raised as the research problem
in this study. This study follows a qualitative research
approach, conducting semi-structured interviews

with open-ended questions. The primary data were
collected from 22 property stakeholders within Australia.
Structural changes framework in the built environment
is developed and categorised under PESTEL (Political,
Economic, Social, Technological, Environmental,

and Legal) factors. This framework was developed
theoretically and subjected to empirical validation and
improvement. Property conversions, integrated property
functions in a single location, ‘Give and Take’ effect

in property markets, NABERS compliance could be
seen as emerging structural changes in the Australian
commercial property markets. The understanding of the
impact on the property market will provide a subjective
overlay to improve the econometric forecasts.

Keywords
uilt environment, commercial property market,
ferecasting, structural changes
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Paper ID 029

Virtual Learning Platforms:
Assisting Work Integrated
Learning

K. Maund', T. Hilaire', S. P. Smith?, G. Brewer?,
J. Lyneham?, S. Geale®

1 School of Architecture and Built Environment,
University of Newcastle, NSW

2 School of Electrical Engineering and Computing,
University of Newcastle, NSW

3 School of Nursing and Midwifery, University of
Newcastle, NSW

¢ kim.maund@newcastle.edu.au

Abstract
Work integrated learning (WIL) assists with the
assimilation of theory and practice, ultimately producing
job ready graduates with the capacity to engage
effectively within their chosen work environment.
However, for the discipline of construction management
(CM), WIL is often impeded by a range of challenges.
First, construction sites are considered high risk
environments where safety and liability may hinder work
place opportunities. Second, large student cohorts
combined with distance delivery where impediments

of location and the need for an equitable educational
experience arise. Furthermore, with regulatory

courses, the potential for on-site identification of
building code non-compliances (fire safety) further
impacts opportunities. This paper presents Stage 2

of a pilot study: Stage 1 involved the preliminary use

of a virtual learning platform to simulate an on-site
practical experience for students learning construction
management curriculum, specifically courses involving
building regulation. To understand whether the platform
is suitable as a teaching tool and to further enhance

the environment and maximise its potential as a CM
learning instrument it was also presented, in Stage 2,

to a related discipline (health) student cohort who had
completed work experience and had a knowledge

of fire safety. The intent was to examine realism and
replication of a real world environment. Initial qualitative
results favour the environment for its realism, immersion
and navigation capabilities. Furthermore, it was
considered an effective tool for placing theory int@
context assisting work integration.

Keywords
virtual reality, construction management
integrated learning
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Improving Buildings Facility
Intelligence In Higher Education
Precinct: A SocioBIM Approach

A.O. Abisuga, |. Kamardeen, C. Wang

Faculty of Built Environment, University of New
South Wales, NSW

¢ o.abisuga@student.unsw.edu.au

Abstract

Higher education institutions (HEls) infrastructure
asset is a complex and massive investment, with high
operational and management cost. The functionality
of this infrastructure facility is paramount to the
performance and well-being of its users. The effective
and efficient operation and management of this facility
required adequate knowledge and collaboration of

all stakeholders. This study is a preliminary part of a
research aim to adopt socioBIM for HE facilities users
and facility management (FM) section, to interact with
their learning environment and enhance collaborative
practice to improve facility intelligence. The study
method explores the advancement in building
information modelling, decision support systems,

and integrator networks based on grounded theory.
Conceptually, the adoption of socioBIM reflects an
enhancement of users' facility literacy, stakeholder’s
participation and FM organisational intelligence within
HEls. These will culminate to stakeholder’s satisfaction
and competitive advantage. Further study is also
needful in the efficacy of socioBIM adoption.

Keywords
building information modelling, facility management,
higher education, intelligence, learning environment
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Paper ID 033

Engineering And Construction
Expertise Transfusion At The U.S.
Army Corps Of Engineers: A KM
Case Study

E.A. Morisani', S. Azhar', I. Ulhag?, M. Khalfar®,
T. Magsooc*

* College of Architecture, Design and Construction,
Auburn University, Auburn, USA

2 RMIT University, Vietnam

8 Department of Civil Infrastructure and Environmental
Engineering, Khalifa University, UAE

4 School of Property, Construction and Project
Management, RMIT University, VIC

¢ irfan.ulhag@rmit.edu.vn

Abstract
Knowledge Management (KM) is the collection and
transfusion of the organization’s critical information,
skills, experience, and identity, held by senior
individuals, to successor generations for action. A great
deal of the technical expertise in the U.S. Army Corps
of Engineers (USACE) has been departing through the
retirement of the most experienced employees over
the last several years and continues to do so today.
Without robust technical competency, an organization
as large as USACE cannot continue to perform design
and construction functions effectively. This research
study defines KM, reviews best practices from industry
and assesses how USACE is performing at the working
level. The research data obtained identified key needs
and subsequent recommendations for additional

efforts or improvements to existing initiatives. Data

was collected through interviews of eight managers

at a USACE District Office to make assessments and
determine steps to be taken to ensure critical expertise
is retained and mission execution continues effectively.
This study found that at the working level the current
KM program is primarily based on mentoring and
informal communities of practice, and not in top-down
information systems based approaches. USACE would
benefit greatly from reconciling different approaches,
eliminating redundant items, and a coordinated
approach at all levels of leadership to champion
processes that work.

Keywords
knowledge management, U.S. Army C@rpSIoHENTinEErSHe
(USACE), engineering and construction Schedule)
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Paper ID 035

The Core Functions Of Project
Governance

E. Too!, T. Le', P. Weaver?, L. Bourne®

T School of Property, Construction and Project
Management, RMIT University, VIC

2 Mosaic Project Services Pty Ltd
8 Stakeholder Management Pty Ltd
¢ eric.too@rmit.edu.au

Abstract

Research in the realm of projects is increasingly

turning its focus on governance. Much has been
written on the importance of good governance and

the clear link between good governance and project
success. However, few have delved into delineating

the core functions of governance that is central to

good governance. In this conceptual paper, we
examine existing research ideas and concepts of
project governance to develop a framework to add

to the knowledge base of this subject. This paper
proposes six core functions of project governance. They
include (1) determining the objective, (2) determining
the ethics, (3) creating the culture, (4) designing and
implementing the governance structure, (5) ensuring
accountability by management and (6) ensuring
compliance. The framework described in this paper can
provide guidance to organizations in the development
of effective project governance to optimize the
management of projects.

Keywords
project governance, functions, values, project success
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Paper ID 036

Meeting Changing Industry
Expectations From Australian
Property Valuation Graduates

D. Halvitigala', S. Wilkinson?, H. Antoniades?

' School of Property, Construction and Project
Management, RMIT University, VIC

2 University of Technology Sydney, NSW
¢ dulani.halvitigala@rmit.edu.au

Abstract
The valuation profession faces significant challenges as
more valuation processes become automated, and the
role of the valuer becomes more one of data handling
than an economic analyst. To respond to industry
needs, the role of the valuer must change. It follows
that there is a need for universities to re-evaluate their
existing property curricula, modifying content where
necessary, to prepare their graduates better for a
changing workforce. Employing a series of focus group
discussions with valuation practitioners, this study
examined specific industry expectations and provides
recommendations to strategically align Australian
property curricula with industry expectations in order to
maintain the relevance of property education. The study
identified personal, technical and business- related
skills that are essential for graduates to possess. The
roles of the professional bodies, industry/employers
and educators to meet the changing demand on

the profession are identified. Changes are required

to degree programme content in respect of digital
technologies and statistical skills. Whilst the universities
offer a curriculum that adheres to the accreditation
requirements of the professional bodies, there is also

a need to incorporate specialised knowledge with set
pathways. The need for students to have practical
experience is apparent and undertaking placements
with assessment that could be credited as part of the
degree is recommended. The study highlights the need
for a careful analysis of student learning experience

to ensure that graduate skills meet the industry
expectations, and that graduates themselves are able
to adapt to future changes.

Keywords
curriculum, employability skills, property valuation
industry, tertiary education
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Paper ID 038

A Method To Measure The Size Of
The Australian Built Environment
Sector

G. de Valence
University of Technology Sydney, NSW
¢ gerard.devalence@uts.edu.au

Abstract

The building and construction industry, at around 7
percent of Australian gross domestic product, has an
important role linking suppliers of materials, machinery,
products, finance, and professional and technical
services. These two views have been called broad

and narrow, with the narrow industry defined as on-
site activities of contractors and subcontractors and
the broad industry as the supply chain of materials,
products and assemblies, and services. The term that
arguably best describes the broad industry is the built
environment sector. One method that can be used to
estimate the contribution of the built environment sector
to the economy is through preparation of a satellite
account, which reclassifies expenditures available in
different industry groupings into a single sector. The
System of National Accounts published by the United
Nations explains how these are used to provide more
detail on sectors that are not adequately represented
in the national accounts and gives examples. This
paper details how a satellite account for the Australian
built environment sector can be compiled from ABS
industry data. The paper identifies the sources of the
data required and the stages involved in the process of
developing a satellite account. Tables at the three and
four digit ANZSIC level are presented as examples of
what key elements of a satellite account would include.

Keywords
broad construction industry, national accounts, industry
data, satellite account
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Paper ID 043

An Evidence-Based Interpersonal
Competency Assessment
Framework (I-CAF) For
Construction Education

M. Moijtahedi, B. Oo, M. Sun

' Faculty of Built Environment, the University of New
South Wales, NSW

¢ m.mojtaedi@unsw.edu.au

Abstract

Communication, conflict management, cultural
awareness, leadership, motivation and team working
skills are main interpersonal competencies that students
at construction management discipline need to build
up during their studies at University. It has recently
been shown that augmenting students’ interpersonal
competencies prepare graduates to embrace the

novel opportunities and challenges they are facing in
the industry. This paper aims to develop a framework
to evaluate students’ current interpersonal and socio-
cultural competencies in the Bachelor of Construction
Management and Property (BCMP) Program at the
University of New South Wales by addressing the

main research question of “What is the deviation of the
current level of interpersonal competencies from the
targeted level of competencies in BCMP Program?”
Two different cohorts of students from the first- and
final-year of BCMP program were selected in this study
to prevent biases potentially leading to false positives
in the data collection phase. A structured questionnaire
survey was used for data collection. The results show
that first-year students’ interpersonal competencies are
far behind final-year students. This is because students
strongly agreed that their industry experience had
helped them to improve their interpersonal skills. First-
year students were not able to provide enough evidence
for their interpersonal competencies; however, final-year
students had provided robust evidence to support their
level of the competencies. The identified gaps could be
used as guidelines in the development of teaching and
learning activities in curriculum design.

Keywords
construction education, interpersonal competengies
student experience
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Paper ID 046

Profitability Of Large Commercial
Construction Companies In
Australia

T.K. Chan', I. Martek?

T University of Melbourne, VIC
2 Deakin University, VIC

¢ tchan@unimelb.edu.au

Abstract

Increased competitiveness in the Australian building
and construction industry has led to reduced profits

for builders particularly for tier 1 builders offering
essentially undifferentiated offerings. An analysis

of the profitability of a sample of large commercial
builders based in Victoria have confirmed that net profit
margins for these companies are 2 and 3 percentage
points of total revenues — wafer thin. The aims of this
paper are to characterise the profitability of these
commercial builders by examining a range of profitability
measures, and to investigate this loss of value across
the construction supply chain. The findings indicate
that the average net profit margin has nearly halved
from 3.2% in 2006 to 1.7% in 2015. Companies with
large revenues, those exceeding $500 million annually,
exhibit a generally lower profitability than smaller
companies. Despite this lower profitability, return for
shareholders remains reasonable with an average
return on equity of 20% reflecting a shift to higher
leverage, lower risk, asset light business model. Like all
businesses, construction companies must demonstrate
their financial viability by turning a profit and providing

a convincing risk-adjusted return to their investors.
Empirical evidence suggests that companies reporting
low profitability are at increased risk of insolvency.
Failure to acknowledge this may lead to serious financial
implications for the industry and the economy.

Keywords
commercial builders, profitability, competitiveness
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Use Of Timber Prefab System For
Ensuring Sustainable Residential
Housing Supply In New Zealand

R. Ansari, T. Egbelakin, J. Mbachu
Massey University, New Zealand

¢ ransari@massey.ac.nz, t.egbelakin@massey.ac.nz,
j.i.mbachu@massey.ac.nz

Abstract

New Zealand housing shortage requires effective
approaches to address the increasing demand over
the next twenty years. Given the current situation of the
New Zealand’s housing crisis, it is almost impossible
to meet that demand by using the traditional methods
of construction. Offsite manufacturing system can help
improve housing supply capability in New Zealand.
With timber being a very sustainable resource and
abundant in New Zealand, timber prefab system offers
the most economically and environmentally feasible
solution to the housing supply challenges in New
Zealand. This research aims to investigate a method
that New Zealand construction industry can adopt in
the offsite manufacturing system at a national scale to
improve the residential housing crisis. Ten interviews
and ten questionnaires were conducted with clients,
designers, prefabricators, and suppliers to identify

the risks and required actions in order to achieve
successful application of the system. The impacts of
several factors on the system such as barriers, enablers
and sustainability aspects of using the timber prefab
system were studied as part the research objectives.
The results reveal the most sustainable method of
residential housing supply in the New Zealand within
the acceptable risks, productivity and having a secure
government investment support.

Keywords
housing crisis, prefab, residential, sustainability, timber
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Paper ID 051

Development Of A Collaborative
Training Partnership In The New
Zealand Construction

Industry

N. Laing’, P. Roberts', L. Kestle', T. Puolitaival’,
T. Brenton-Rule?, A. Bryan?

' Unitec Institute of Technology, New Zealand
2 Hawkins Construction

¢ nlaing@unitec.ac.nz, proberts2@unitec.ac.nz,
lkestle@unitec.ac.nz, tpuolitaival@unitec.ac.nz,
t.brenton-rule@hawkins.co.nz,
alysha.bryan@hawkins.co.nz

Abstract

In 2015 a first tier New Zealand commercial
construction company approached the Department

of Construction at Unitec regarding the company’s
professional development training. The primary aim
was to focus on introducing a more collaborative

best practice approach in a competitive construction
environment to some 300 middle management onsite
construction staff over a 4-5 year period. The company
was seeking a partnership with an innovative tertiary
provider to offer specific professional development
expertise, and give effect to the company’s strategy for
ongoing and accelerated growth. The delivery approach
needed to have the greatest possible impact on staff

in terms of engagement and knowledge transfer. How
was this academic-industry partnership built? In this
first part of the research, the philosophical and practical
approaches, timelines applied by both parties, the
steps of how the partnership was developed from the
initial interviews through to the developed successful
partnership are described. The preparation and delivery
of this practically based, real-time bespoke programme
alongside the learnings will be described in later stages
of the research in a series of publications.

Keywords
collaboration, building relationships, trust, partnering,
organisational learning

AUBEA 2017 CONFERENCE PROCEEDINGS

(Click on the abstract titles to link directly to the full paper)

Paper ID 053

The Australian Residential
Property Market: A Study on
Foreign Real Estate Investment

P. Wong', R. Wakefield?

School of Property, Construction and Project
Management, RMIT University, VIC

¢ peng.wong@rmit.edu.au

Abstract

This research focuses on determining the significance of
foreign investment in the Australian residential property
market subsequent to the Global Financial Crisis 2008.
Quantitative models built on secondary data were
tested on two residential property markets comprising
Metropolitan Melbourne and a key suburb in the Victoria
State, Australia. The relationship between the house
price performances and various leading offshore and
local Australian economic indicators were assessed.

As a result of the increasing relevance of globalisation
and Asia Pacific private wealth in the Australia, foreign
real estate investment has impacted significantly the
Melbourne residential property market performance.
The result of this study provides a better understanding
on the relationship between the Australian residential
property market performance and the emerging
significance of the foreign investment drivers. A better
understanding of these foreign investment determinants
will assist policy makers to effectively manage

the Australian residential property market without
compromising the steady flow of foreign real estate
investment. The result of this study is believed to yield
findings that can assist the researcher, property market
operators and investors in the evaluation of foreign
investments in the Australia residential housing market.

Keywords
Australia, residential property, housing markets, foreign
real estate investment (FREI), asia pacific private wealth
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Paper ID 054

Leading The Way: Peer To
Peer Mentoring To Improve
The Student Experience And
Adaptability Through Change

D. Wingrove, R.J. Yang, S. Holdsworth, A. Carre

School of Property, Construction and Project
Management, RMIT University, VIC

¢ dallas.wingrove@rmit.edu.au

Abstract

Peer to peer mentoring is well established in the
literature as providing an effective mechanism to foster
student’s sense of belonging and to support their
resilience and academic progress. This paper reports
on a peer mentoring model that was established within
a Built Environment School in 2015. The mentoring
program was designed to provide peer mentoring
support for Chinese students who were articulating into
the third year of a Construction Management program
delivered at a Melbourne university. The Chinese
students had successfully completed two years of a
Building Science program at the China University of
Mining & Technology (CUMT). To support the Mentees
to transition into year three of the Construction
Management program three teaching academics from
the Construction Management program partnered with
their School’s Academic Developer. The project team
was formed to design and implement a mentoring
program that sought to deliver reciprocal learning for
local Melbourne based mentors and the newly arrived
Chinese mentees. The program was designed to
support Mentees to transition into the Construction
Management program and living in Melbourne by
providing study support and opportunities for social
engagement. In this paper the authors reflect on their
experiences of designing and implementing the peer
mentoring program and report anecdotal evidence
which suggests that peer to peer mentoring can
provide an effective mechanism through which students
are better prepared and supported to deal positively
with the process of transition and the many complex
challenges this can entalil.

Keywords
peen to peer mentoring, international student
expernience, reciprocal learning
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Paper ID 055

Inclusion And Wellbeing For
People With Autism And The Role
Of Built Environment

Andrei Pomana
University of Newcastle, NSW
¢ andrei.pomana@uon.edu.au

Abstract

Autism Spectrum Conditions are neurological disorders
which make inclusion in society very difficult for the
affected individuals. The main challenges that people
with autism face are related to sensory processing
disorders, communication difficulties and restricted
repetitive patterns of behaviour. Current methods

for integrating people with autism focus primarily on
equipping autistic individuals with the tools to tolerate
circumstances that they might find uncomfortable in
social day-to-day situations. The society’s response

to accommodating the condition is usually restricted

to improving access to selected spaces which often
have limited functionality and give the autistic narrow
margins for physical and intellectual development. The
paper shows the preliminary results of a qualitative
meta-analysis of the extant literature relating to societal
aspects that need to be taken into account when
considering the integration of people with autism.

Also, employing the same methodology, the study
explores the way in which built environment can have a
contribution to the integration of people with autism and
the degree to which inclusive physical space represents
a positive factor to an autistic individual’s subjective
wellbeing and quality of life.

Keywords
autism, built environment, inclusion, integration
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Fostering Student Work Readiness
— A University Case Study

J. Borg, M. Turner, C. Scott-Young

School of Property, Construction and Project
Management, RMIT University, VIC

¢ jessica.borg@rmit.edu.au

Abstract

Student work readiness relates to the acquisition of
relevant skills and knowledge which enable students to
make meaningful contributions to industry, and assist
them in their transition from student to practitioner.

An individual's smooth transition into the workforce
translates into higher levels of interactions in their
workplace, ensuing in benefits for both the employee
and the employer. In the built environment, employees
are known to experience high levels of work-related
stress, exacerbating the need for built environment
professionals to be well prepared for the workforce.
While work readiness is typically reserved for graduates
who have completed their program of study, there
has been a notable increase in built environment
undergraduates combining work and study prior

to graduation. This trend challenges universities to
consider that these students need to be work ready
prior to completion of their studies. Research notes
that student work readiness can be attained through
collaboration between universities, students and
industry. This study uses the newly conceptualised
work readiness model, known as The Life Buoy
model, to explore the ways in which one Australian
university collaborates with industry to i.) foster the
development of work ready characteristics in built
environment students; and, ii.) apply university-based
initiatives to underpin the development of work ready
characteristics. Analysis of course-related documents
classified work readiness initiatives at the university
into the eight components of the Life Buoy model,
suggesting that it may be a useful framework to guide
universities to better work with industry in designing and
assessing their work ready initiatives.

Keywords
built environment, industry involvement, student
pErspective, university initiatives, work readiness
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Paper ID 062

BIM Education - Case New
Zealand

T. Puolitaival', T. Booth?, A. GhaffarianHoseini®, K. Park*
' Unitec Institute of Technology, New Zealand

2 Waikato Institute of Technology, New Zealand

8 Auckland University of Technology, New Zealand

4 Massey University, New Zealand

¢ tpuolitaival@unitec.ac.nz

Abstract

This article is a first step in a longitudinal research in
New Zealand context to identify what impact national
education approaches have on uptake of BIM education
in individual tertiary institutes. Although BIM and BIM
education as research topics are on rise, there is limited
research on national approaches and their impact on
width and depth of BIM education and through that
graduate capabilities and BIM adoption by the industry.
Case study approach has been selected to investigate
first the challenges encountered by the tertiary
institutes, how these can be addressed at national
level and in later stages what the impact has been to
the width and depth of BIM education and graduate
outcomes. Only a limited number of countries such as
United Kingdom have introduced national approaches
to BIM education. In New Zealand National BIM
Education Working Group (NBEWG) was established

in December 2014. The group has representatives
from eight tertiary institutes who have strong interest

in including BIM as part of their programmes. NBEWG
promotes integration of BIM into all architectural,
engineering and construction programmes in New
Zealand by providing national curriculum guidelines
and guidance in adopting BIM curriculum. A survey
was conducted among the institutes to identify the

key challenges encountered in BIM integration. Among
these were knowledge and skill gaps among faculty,
crowded curricula, and limited time for development
work.

Keywords
BIM education, BIM integration, curriculum, graduate
capabilities, national approach
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Paper ID 063

Form And Performance: Tall
Concrete Structures And
Apartment Quality In Melbourne'’s
Residential Towers

G. Marfella', A. Martel', A. Gower?, J. Helal!
' University of Melbourne, VIC
2 RMIT University, VIC

¢ giorgio.marfella@unimelb.edu.au,
aamartel@unimelb.edu.au

Abstract

Does the structural configuration of tall buildings affect
the quality of apartment design? The architecture of

tall buildings relies strongly on quantitative inputs.

Yields of development, overturning moments, dynamic
responses and lift-waiting periods, for instance, are

all items that can be readily measured, and the built
form of tall buildings has to work within these strict

and seemingly unchallengeable constraints. However,
these same parameters also impact on the spatial
quality of the apartments produced. Four case studies,
taken from recent additions to the stock of high rise
apartment towers in Melbourne, are used to highlight
missed opportunities that follow from an incomplete
application of performance-based design, where facade
concepts, structural, and construction inputs prevail
over those of an overarching spatial integration. The
mandate of performance-based design, if driven chiefly
by mono-disciplinary concerns, remains necessarily
incomplete unless it is verified and corroborated by
qualitative methods able to discern broader quality
criteria for end-users. A sample of apartments currently
under construction in Melbourne’s CBD indicates that
the emphasis on marketing, structural, and construction
demands remains the key driver of current built
outcomes, relegating spatial quality and functionality

of the dwellings produced to a lower rank of priority.
Recently introduced built form controls with public
benefit provisions make Melbourne an ideal environment
to test, evaluate and discuss within the industry a new
range of typologies for residential towers. But such
guidelines should start by acknowledging a broader and
more evidence-based concept of innovation, design
guality and performance in design.

perfemance-based design, tall buildings, built form,
apantment space quality, structural typology
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Identifying Barriers To Retaining
Female Professionals In
Engineering And Construction
Organisations

N. Naismith', S. Robertson?, J. Tookey'

' Auckland University of Technology, New Zealand
2 ARUP

¢ nicola.naismith@aut.ac.nz

Abstract

The construction and engineering industry remains

to be one of the most male dominated industries

in the world, with between 10 and 25 percent of its
employees being female. It is believed that only 62%
of women who pursued engineering stayed within the
industry. Research suggests that the biggest hurdle
the industry needs to overcome is changing the culture
within the industry. For engineering and construction
organisations gender diversity adds to the opportunity
to engage a more diverse range of skills and ideas, with
gender diverse organisations being 15% more likely

to outperform their respective industry median. It also
enables organisations to match the projected more
gender diverse client teams and reflect the stakeholders
in the communities they serve. The aim of the study is
to provide a better understanding of how do we attract
and retain female professionals within the construction
industry and ensure gender diversity within senior
leadership teams. An exploratory qualitative study

was conducted with 3 females and 1 male working
within the construction and engineering industry. The
results suggest that the majority of interviewees joined
the construction industry due to the encouragement

of a family member and all agreed that having a
gender diverse team was important as it creates for
more diverse communication with the clients and
stakeholders. However the difficult workplace culture
and stereo typing still exists particularly around the need
to have to work long hours which creates difficulties
when trying to balance family and career.

Keywords
construction industry, employee retention, engi
industry, gender diversity
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A Comparative Study Of
Traditional And Compressed
Scheduling On Undergraduate
Construction Students’
Performance

N. Naismith', L. Tookey?, J. Tookey'

' Auckland University of Technology, New Zealand
2 Unitec Institute of Technology, New Zealand

¢ nicola.naismith@aut.ac.nz

Abstract

There is a continual need to modify the way tertiary
institutions do business to meet the needs of a
changing society. The focus has been on success and
retention whereas the new strategy in New Zealand
supports wider economic growth and prosperity.
There is a need for tertiary organisations to think about
existing models and means of delivery, inclusive of
new and emerging technologies as well as a continued
expectation of the ability for tertiary institutions to
deliver content via time and cost efficient means.
Traditional scheduling involves concurrent enrolment

in numerous courses with less contact time over a

16- week timeframe, whereas compressed scheduling
focusses on 2 courses per 8 weeks with more
instructional time per week. This paper evaluates the
use of compressed scheduling methods for first and
second year courses on an undergraduate programme
in construction in New Zealand. The quantitative

study compares end of course exam results, gender,
age enrolment and residency status of 2 first year
courses and 3 second year courses for the students
from 2011 to 2016. The outcomes are consistent

with the literature and support the proposition that a
similar student learning experience can be achieved in
traditional and compressed courses. The findings of the
study suggest that concerns associated with offering
courses or providing alternative teaching pedagogies
associated with traditional and compressed scheduling
are unfounded. Interestingly the females in the study
performed better in a compressed schedule as
compared to a traditional schedule and warrants further
research.

learning, compressed scheduling, construction
performance, traditional scheduling
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Paper ID 069

Consultative Design As An
Approach Towards Socially
Sustainable Residential Aged Care

T. Hilaire', K. Maund', B. Swanepoel?, J. Chapple?
' The University of Newcastle, NSW

2 Adventist Aged Care, NSW

¢ trevor.hilaire@newcastle.edu.au

Abstract

Currently residential aged care (RAC) provides a solution
to address ageing populations in many developed
countries. Demand for RAC is predicted to increase

as populations continue to age with the recurrent

costs posing an increasing burden on society. The
contribution the built environment can play to mitigate
this potential burden is becoming increasingly important
in the design and construction of RAC facilities. The
theories of environmental psychology rationalise the
relationship between the physical environment and the
individual and impacts work stress/satisfaction. Work
stress/satisfaction in RAC facilities has a direct influence
on quality of care and can directly affect the residents’
quality of life. This paper reports on a two stage study
of design influences with the potential to impact upon
the care team’s work stress/satisfaction in RAC where
the benefits of consultative design are indentified. When
compared to other facilities in the study the facility
utilising a consultative design approach demonstrated
more positive and less negative results for the design
influences included. The consultative design approach
reduced the potential for designers to copy and adapt
a previous design, afforded universal ownership of the
facility and optimised the building’s impact on work
stress/satisfaction. The approach formed the basis

of an overarching process to ensure the necessary
elements of the design influences framework can be
appropriately incorporated into the built environment.

Keywords
residential aged care, design, consultative
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Paper ID 070

Seasonal Usage Pattern Of
Outdoor Spaces In
Educational Precincts

S. Shooshtarian, A. Sagoo, P. Rajagopalan

School of Property, Construction and Project
Management, RMIT University, VIC

¢ salman.shooshtarian@rmit.edu.au

Abstract

Sustainable open spaces in cities can enhance humans’
day to day life. Among the determinants of the quality of
outdoor environments, high priority is given to ambient
climatic conditions. This research is aimed to explore
the usage pattern of outdoor spaces in an educational
precinct and discover its linkage to thermal conditions.
The target population was the users of the main open
spaces of an educational precinct selected as the

case study in Melbourne, Australia. The data collection
methods included field survey (questionnaire and
concurrent measurement) and unobtrusive observation.
The data obtained was used to understand the
characteristics of usage pattern in the three seasons
(spring 2014, summer 2015 and autumn 2015). The
results indicated the seasonal usage pattern of the
precinct and the significance of function of the place

on people’s presence outdoors. The research findings
are expected to inform guidelines on managing outdoor
spaces, particularly within university campuses.

Keywords
educational precinct, outdoor thermal comfort, field ns,
questionnaire survey, usage pattern
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The Link Between Facility
Maintenance And Work Stress/
Satisfaction In Residential Aged
Care

T. Hilaire, K. Maund
The University of Newcastle, NSW
¢ trevor.hilaire@newcastle.edu.au

Abstract

Currently in many developed countries populations

are ageing due to a number and combination of
circumstances. Residential aged care (RAC) provides
a role in addressing the associated need to care for
ageing people but the potential for increased demand
means RAC providers must look to further efficiencies
for sustainability. The care team provides hands on
care in RAC and work stress/satisfaction within the care
team can be affected by the quality of care and directly
impacts the resident’s quality of life. The work stress/
satisfaction within the care team can also be affected
by the built environment. Appropriate design of the
built environment can optimise work stress/satisfaction
and this paper will propose that maintenance of that
environment can also have an impact. This paper will
report on a previous study comprising semi structured
interviews with care team members and management
representatives from a multi case study comprising a
number of RAC facilities. Content analysis was carried
out on interview scripts. The study revealed facility
maintenance was not only important to preserve an
asset and reduce hazards, it also revealed facility
maintenance to have a bearing on a number of

factors which impacted the care team’s work stress/
satisfaction. This paper will suggest that strategies

to improve perceived control of facility maintenance
may increase a view of self-worth and go towards
optimisation of work stress/satisfaction amongst the
care team thus promoting a level of social sustainability.

Keywords
residential aged care, built environment, maintenance
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Application Of RFID In The
Prefabricated Timber
Industry

B. Carey', P. Forsythe?

' Project Management Program, Curtin University,
WA

2 School of Built Environment, University of
Technology Sydney, NSW

¢ brad.carey@curtin.edu.au

Abstract

RFID (Radio Frequency Identification) has recently
gained significant attention in various industries,
whereby a common application of the technology is

to gather and transmit real-time information related to
inventory control and logistics. This paper develops
the case for the use of RFID in the prefabricated timber
industry by first examining its application in other
industries. From there, the paper presents a framework
for the adoption and testing of RFID within the
prefabricated timber industry as a method to automate
inventory control, logistics, and document control, while
optimizing construction duration. The paper presents
the methodology for field trials designed to determine
potential for RFID applications in the prefabricated
timber structure supply chain from raw material
production to panel fabrication to shipping and onsite
logistics and finally through to construction installation.
The methodology will be tested in collaboration with
industry partners and Forest and Wood Products
Australia.

Keywords
construction documents, prefabricated timber, RFID,
supply chain, timber
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Paper ID 076

Preliminary Investigation Of The
Residential Housing Contractors’
View Of The Adoption Of BIM
Technology

F. Rahmani, M. Georgy

School of Property, Construction and Project
Management, RMIT University, VIC

e farshid.rahmani@rmit.edu.au

Abstract
The construction industry increasingly embraces
Building Information Models (BIM) in an attempt to
enhance work practices and overcome difficulties
inherent in complex construction projects. However,
widespread use of BIM in small projects, specifically
in the residential housing sector, is rarely evident. In
an attempt to address BIM’s lack of uptake amongst
residential housing contractors, a study was initiated
to better understand their information/technology
needs and the site planning process requirements.
The premise is that a construction- orientated BIM
tailored to the specific needs of those residential
housing contractors can offer better value and
possibly contribute to the uptake of BIM technology
in that sector. In the current phase of this study, pilot
interviews were conducted with housing construction
professionals in Victoria, Australia, to investigate
some of the existing site and resource management
procedures as well as the technology context. The
paper reports on selected findings of these pilot
interviews particularly the technology support and
potential use of BIM in housing projects. The preliminary
findings suggest that the technologies actually being
used for construction management are quite simple
with main focus on managing administrative functions
such as procurement rather than undertaking a
sophisticated onsite planning process. Furthermore,
while the interviewees seem to be positive towards
the adoption of new technologies such as BIM, they
had concerns about the lack of understanding of BIM
technology and the uncertainty about its impact on
changing the existing work practices.

Keywords
building information model (BIM), construction
management, residential housing, resource plapping?
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Paper ID 078

Understanding The Benefits Of
Constructing A Residential House
With A Heart Of Cold-Formed
Steel

V.P. Paton-Cole', E.F. Gac?

T Melbourne School of Design, The University of
Melbourne, VIC

2 Swinburne University of Technology, VIC
¢ vidalpc@unimelb.edu.au

Abstract

Constructing residential houses with cold-formed

steel in Australia dates back to the 1940’s when there
was a shortage of timber for use in the industry. This
subsequently led to the formation of the National
Association of Steel-Framed Housing (NASH) in 1982
with the objective of promoting the use of cold-
formed steel in the construction industry, in particular
for application to construction of low-rise residential
houses. Over the last few decades, NASH has made
significant progress in promoting steel and has led to
the inclusion of steel-framed housing in the Building
Code of Australia (BCA) and the development of a
standard on residential and low-rise steel framing.
Conventional detached housing is the largest single
form of residential construction in Australia with
approximately 120,000 built in 2015. Therefore, the
safety, durability, performance and long-term low
operational costs over the 50-year design life of a
typical residential house are of significance. Constructed
residential houses satisfying these requirements would
not only translate to significant savings to homeowners
personally but also to the nation. This paper discusses
the benefits of using cold-formed steel for constructing
low-rise residential structures. Based on a full-scale
experimental study that was undertaken to assess the
overall performance of a brick veneer steel-framed
structure, the performance- based requirements of
residential houses built of cold-formed steel framing are
evaluated and discussed.

Keywords
cold-formed, low-rise, residential structures, steel
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Paper ID 080

Global Mobility Experience

Of Outbound Construction
Management Students: The Case
Of Western Sydney University

S. Saha', M.K. Hassar?, G. Douglas’

T SCEM, University of Western Sydney, NSW
2 CIE, University of Western Sydney, NSW

¢ s.saha@westernsydney.edu.au

Abstract

This study focuses on enhancement of job
opportunities in international and national markets

for construction management students by providing
global construction industry experience (IE) placement.
There is an increasing trend towards globalisation in
the construction industry. This sort of construction
training in the international context also improves
student’s learning experience and global connections.
The Australian Government’s New Colombo Plan
scholarship provides funding for work and study
experience for Australian students travelling to the
Indo-Pacific region to further their education. Al
Australian universities welcome significant numbers of
inbound international students as well as increasingly
encouraging outbound student mobility. This paper
reports on the experiences of a number of outbound
students who are involved in studying construction
management. Through case study research, it was
found that international work placements broadened
the knowledge of students highlighting similarities

and differences when working in an overseas country.
Students made useful contacts and were able to
improve their employability in both the local and
international construction management sector. Their
industrial placement was facilitated by the Australian
Institute of Building and Hong Kong Institute of Project
Managers through professional networks. This study
also recommends that this sort of industrial placement
and student exchange programs can enhance their
communication skills and understanding of the global
construction industry practices.

Keywords
australian education, construction industry, glolal
mobility, industrial experience, outbound students
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Paper ID 084

Modelling Green Technology
Adoption Based On Sustainable
Construction Practices

M. Foroozanfar!, S.M.E. Sepasgozar?, H. Arbabi'
' Tarbiat Modares University, Iran

2 Faculty of the Built Environment, University of New
South Wales, NSW

¢ mona.foroozanfar@gmail.com

Abstract

New digital technologies have the potential to monitor
the environmental footprint, mainly Carbon emissions.
However, the construction projects slowly adopt such
technologies only for monitoring the footprint and other
sustainability purposes. Despite the government’s
policies and external pushes, the adoption decision

for sustainability innovations largely depends on
different stakeholders’ behaviour including developers,
consultants, and contractors. This paper presents a
novel conceptual model for green technology adoption
regarding sustainability in the construction industry.
This model is developed based on six main constructs
include organizational facilitating conditions, expected
performance, expected efforts, innovativeness,
optimism, and user performance.

In order to develop the model, factors affecting the
green technology adoption process are identified, a
questionnaire is designed, and an empirical investigation
is conducted to collect data from construction
companies. Regression analysis is utilized to analyse
the data using SPSS. The findings show the importance
of a series of factors influencing sustainable technology
adoption. Based on the extensive review on the relevant
literature, few empirical studies have been conducted
to examine the proposed constructs sustainable
technology. The results are also providing a guidance
to broaden understanding of users’ adoption behaviour
within this context and thereby increasing the chances
for successful adoption of sustainable technology and
develop activity-level.

Keywords
construction projects, green building, sustainability,
technology adoption model
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Paper ID 085

Towards Managing Iterative
Changes In BIM Collaboration
Workflows

M.T. Shafig', S. Lockley?

' UAE University, UAE

2 Northumbria University, UK

¢ muhammad.tarig@uaeu.ac.ae

Abstract

Collaboration on Building Information Models (BIMs)
requires iterative and distributed processes that make
maximum reuse of the information being exchanged
directly between models in a platform independent
model collaboration environment. As the information in
a BIM grows during an iterative design and production
process and even beyond into maintenance, a critical
issue is how to manage the iterative changes because
of the collaboration operations and workflows that
involve various project participants and heterogeneous
applications. This paper highlights the overall problem
of managing iterative changes in BIMs and discusses
various issues and challenges involved in controlling

the collaboration transactions on a BIM data repository
in a multi-model collaboration environment. This
positional paper describes that model matching and
comparison strategies are the keys to solve the problem
of iterative change management, which may have better
solutions in other knowledge domain such as software
engineering. The future research is exploring Software
Source Control (SSC) strategies to devise a signature-
based model comparison approach for IFC models that
can lead to potential solutions for effective management
of collaboration operations with BIMs.

Keywords
BIM, IFC, model server, model comparison
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Paper ID 086

Individual Risk Attitudes In
Postgraduate Risk Management
Education

P. Vaz-Serra', P. Edwards?, S. Gao?®, V. Francis*
T University of Melbourne, VIC

2 School of Property, Construction and Project
Management, RMIT University, VIC

¢ p.vazserra@unimelb.edu.au

Abstract

Risk management is important for contemporary
construction organisations, and is a vital constituent
of project management education. Before learning
about the processes of systematic risk management,
construction and project management students

need to better understand risk concepts and their
own attitudes towards risk. Risk is a psycho-social
construct experienced and perceived by individuals. In
the Risk in Construction subject offered in the Master
of Construction Management programme at the
University of Melbourne, students were first invited to
respond to a simple questionnaire that measured their
own risk attitudes from a task, team and individual
risk perspective. This self-knowledge discovery was
then applied in their subsequent individual and group
assignment work for the subject. The risk profiles
were also used in a novel approach to assignment
group formation. Students valued the opportunity

to explore the alignment between formal project risk
management and their own risk attitudes, and used
their newly-found understanding in other management-
related subjects. Future research will explore cultural
and gender influences in these student journeys of
selfunderstanding.

Keywords
assignment groups, construction management,
education, risk management
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Paper ID 089

Modelling User Perception Of
Online Visualisation In Real Estate
Marketplaces

O.B. Usut’, M. Takir?, M.E. Sepasgozar®

" Department of Civil & Environmental Engineering,
University of New South Wales, NSW

2 Early Years at UNSW, University of New South
Wales, NSW

8 Faculty of Built Environment, University of New
South Wales, NSW

¢ o.usuf@student.unsw.edu.au

Abstract

Increased internet penetration rate has made internet
marketing an integral part of real estate industry. This
may result in an inefficient process for the buyers and
sellers due to the need for physical inspection. The aim
of this study is to present key factors influencing the
users’ decision to use a web-based technology for real
estate purposes. This is an ongoing study including
two phases: developing a framework based on a case
study, and conducting a survey to measure customer
perception on incorporating online visualization
techniques. The paper presents the result of the first
phase evaluating real estate marketing platforms as
case studies in Pakistan and Australia. While the initial
results show that physical inspections are still required
before deciding on property transaction, it was found
that the number of inspections can be reduced by
incorporating a 3D model of the property to the listing
platform. In addition, it was observed that clarity of
search results and provision of a 3D model are some
of the key factors influencing the user preference to
use the website again. This reinforces the idea that
advanced visualization techniques can improve the
current reliability issues faced by customers and may
also streamline the transactions. This study will be
extended by conducting the designed survey in two
target countries one a developed country and the other
one a developing country to compare the most popular
features to international customers.

Keywords

online marketing, digital real estate, smart technelegy
virtual reality
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Value Management In
Architectural Education: Case
Projects On Re-Purposing
Heritage Sites

Guillermo Aranda-Mena

School of Property, Construction and Project
Management, RMIT University, VIC

Politecnico di Milano, Italy
¢ QGuillermo.Aranda-Mena@rmit.edu.au

Abstract

Architects are best positioned to embrace Value
Management (VM) at early project stages. VM helps to
maximise project outcomes not simply in terms of cost-
benefit but in the larger picture and long-term vision.
Project objective identification is the process of guiding
design teams to achieve common goals and maximise
project values through an ideation process. Five
heritage sites are used to investigate value management
uptake in a traditional design studio context. Findings
show that VM assists on the value creation and value
capture process maximizing project lifecycle outcomes.
Although a structured technique, VM complements
ideation and creative processes traditionally applied in
design studios providing thus an evaluation framework
for architects. VM was also seen as an effective
technique to effectively engage with clients.

Keywords
value management, ideation, creative thinking, design
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Paper ID 094

BIM Integration In Architecture
Studios: The G-Lab Milano

Guillermo Aranda-Mena

School of Property, Construction and Project
Management, RMIT University, VIC

Politecnico di Milano, Italy
¢ Guillermo.Aranda-Mena@rmit.edu.au

Abstract

Does Building Information Modeling (BIM) hinder
creativity and design thinking”? Can BIM be embedded
into Master architecture studios at early project
conceptual stages? These two questions were
addressed through experiences of running architectural
graduate studios at Politecnico di Milano, Italy with an
embedded BIM component. This paper is reflective

in nature and discussion is based upon five years

of anecdotal experience, thus providing in-depth
discussion before diving into a quantitative followup
study. A single case study is used to elaborate on

the interactions of a manual design (including CAD)
versus BIM iterations. The findings show that BIM does
not hinder creativity but promotes a more rigorous
thought process as ideas are demonstrated and tested.
BIM is rapidly moving as a cloud-based application
opening opportunities for iterative connected design
and this is expected close the gap between creative
conceptualisation and rational project stages,
significantly if not fully. An open discussions on BIM
implementation in architecture education is presented
including the integration of BIM into the teaching
curricula.

Keywords
architecture, creativity, ideation, rational feedback,
cloud-BIM
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Paper ID 098

Working In The Residential
Sector: Anecdotes Of A ‘Boss
Lady’ On-Site

C.M. Scott-Young, A. Galluzzo, A. Sagoo

School of Property, Construction and Project
Management, RMIT University, VIC

¢ christina.scott-young@rmit.edu.au

Abstract

The Australian Construction Industry faces looming
labour shortages, which some argue can be addressed
by employing more women. Yet the proportion of
females working in the industry is declining. The
challenges that women face in the commercial building
sector have been well- documented. However,

much less is known about female construction
professionals working in the residential sector. This
exploratory research presents a single case study

of the lived experience of a mid-career female
Construction Manager (CM) who has been working

in the residential sector for over 15 years. Data were
collected written self- reflections and semi-structured
interviews. Thematic analysis revealed the defining
characteristics of the Construction Manager’s
experience and the findings were then compared

with the existing construction literature. There was

an over-riding perception of sexism and the need to
perform better than men in order to earn respect.

The importance of having pre- planned strategies to
manage gendered expectations emerged. The analysis
revealed that the CM framed her many challenges

as an individual “private trouble” to be endured and
overcome, rather than structural barriers, which
constitute a “public issue”, requiring an industry-level
shift. Recommendations are made to encourage
Industry and policy makers to initiate the structural
changes necessary to include women in the workforce.
Suggestions are also made for Built Environment
educators to support structural changes in the
workplace by working with industry and professional
bodies; and through incorporating this issue in the
curriculum to raise student awareness and explore
innovative solutions for the future with young emerging
construction professionals.

constriliction manager, gender, residential sector,
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Paper ID 099

Structural Equation Model
Of Strategies For Successful
Stakeholder Management In PPPs

S. Jayasuriya', G. Zhang?, R.J. Yang'

T School of Property, Construction and Project
Management, RMIT University, VIC

2 School of Civil, Environmental and Chemical
Engineering, RMIT University, VIC

¢ sajani.jayasuriya@rmit.edu.au

Abstract

Public Private Partnerships (PPPs) have become

an increasingly popular choice for the delivery of
infrastructure facilities in the recent years. With the
involvement of multiple numbers of stakeholders in a
PPP project, stakeholder management (SM) plays a
decisive role in project success. However, many issues
in the recent PPP projects in Australia as well as around
the world can be directly or indirectly related to the

SM concerns of a project. The correct selection of SM
strategies and a proper framework will help to solve
most of the current SM related issues in PPP projects.
In an attempt to understand these pre-emptive SM
strategies and their links to SM management related
issues in PPP projects, a hierarchical structural model
was established. Subsequently, by employing the
structural equation modelling technique, the model
adapts a total of 34 SM strategies and 12 SM related
issues. Based on the survey data collected across

the industry experts who have exposure to a various
number of PPP projects in Australia the results of

the model confirmed that the SE is a key to minimise
the SM related issues in the PPP projects. Further,
interestingly SMO and SM related issues has a positive
significant relationship suggesting that more the SMO
might lead to more issues. Finally, the relationships
between the main tasks of SM were confirmed via the
model. With a clear understanding of the significance of
these SM strategies in PPP projects the findings could
potentially contribute to the PPP project success.

Keywords

issues, public private partnerships, SM, strategies and
structural equation modelling
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Paper ID 101

Role Of Regulatory Framework
For Supporting Construction
Industry In India

H. Doloi’, D. Week?

Smart Villages Lab, The University of Melbourne,
VIC

¢ hdoloi@unimelb.edu.au

Abstract

The role of the construction industry has played a
significant role in supporting the steady growth of Indian
economy over the past. Second only to agriculture, the
construction industry constitutes 6% of GDP. With the
rapid rate of urbanisation and increasing liberalisation of
the economy, the growth in the housing market is also
substantial. Under a single national scheme “Pradhan
Mantri Gramin Awaas Yojana (PMGAY)” the Government
of India is committing to building over 30 million homes
by 2022. To support the growth in the construction
industry, an appropriate regulatory framework is crucial.
India is a country with a population of 1.3 billion,
residing in 29 States and seven Union territories.

Total GDP is over two trillion US dollars, growing

at more than 7% per annum. No single regulatory
framework is currently in place. There is a high

degree of fragmentation of policies, which therefore
does not support standardised practices or quality in
construction.

There are many causes of poor construction quality
India. Resolving these causes requires an extensive
national effort. That effort is made unnecessarily more
difficulty by the lack of common national regulations or
standards.

The University of Melbourne is engaged in a

Smart Villages research project to build capacity

in construction management in Assam, one of the
North-eastern states of India. This research will report
on a comparative analysis between the regulatory
frameworks of Australia and India. Based on the
comparative reviews of the regulatory policies, and
comparing the scale and operating environments

of both countries, the presentation will highlight
regulatory gaps to be filled, and enforcement practices
to be created, if India is to overcome the challenges
described above.

constrliction, regulations, india, building
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Paper ID 102

A Change Management
Perspective On The
Implementation Of BIM For FM

J.R. Jupp’, R. Awad?

' University of Technology Sydney, NSW
2 University of Newcastle, NSW

¢ julie.jupp@uts.edu.au

Abstract

Change plays a significant role in the implementation
of any building information modelling (BIM) initiative.
For owners transitioning from a traditional facilities
management (FM) approach to one supported by
BIM, change management is required due to the
technological and organisational transformation
involved. Yet little is known about the characteristics
of how that change is managed. Based on a case
study, this paper provides an example of a change
strategy employed by a university client/owner during
the implementation of BIM-FM integration on a new
building project. It describes a ‘niche project’ change
management strategy and its key attributes during
the early stages of an owner transitioning to BIM-FM
integration.

Keywords
building information modelling, facilities management,
change management
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Paper ID 103

Tall Building Form Optimisation:

Designing for Urban Resilience

M. Khallaf, J.R. Jupp
University of Technology Sydney, NSW
¢ mohamed.khallaf@uts.edu.au

Abstract

The paper presents a performance-based design
method that combines building and urban objectives
for the control of winds impacting on tall buildings

at the pedestrian, podium and upper levels. The
performancebased method accounts for wind flow
and wind load in a form optimization technique

that considers a variety of criteria defining urban
microclimates, defined by high-density, multi-

level building forms subject to acute variations in
seasonal wind conditions. The approach is based on
the theoretical foundations of ‘designing for urban
resilience; and highlights the different objectives of
this approach relative to existing (tall) building design
standards and urban city planning guidelines.

Keywords
performance-based design, form optimization, urban
resilience
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Significance Of Culture And
Education In Developing Smart
Villages In India

V.I. Katharpi, H. Doloi, D. Week

Melbourne School of Design, The University of
Melbourne, VIC

¢ vkathar@student.unimelb.edu.au

Abstract

Over 69% of Indian population that live across 0.6
million villages represent a significant part of Indian
Society. However, little has been planned and invested
in villages as compared to the urban areas. The fact
that villages share only a little less than a quarter of the
India’s GDP tells us about the lost potential. The sheer
numbers are enough to hold as a good argument for
planning and dedicated research and investment in this
sector. In an effort to empower these rural communities
for living with their potentials and contributing positively
to the national economy, the creation of the smart
villages would not only affect the future of settlements
but also force significant changes in the lifestyle in the
rural areas. Investigating the elements of the character
of the villages and sense of belongingness to the
community, this research aims to develop a framework
for providing necessary education on the impacts on
the vernacular characters of the place while promoting
development, sustainability and affordability in the hills
of Assam. The next few pages would briefly explain the
essential and interdependent components that are part
of a smart village, before elaborating on a typical rural
house and its cultural elements that are architecturally
displayed in the layout and use of spaces by the
occupants. This research is only part of understanding
the role and significance of culture and community as
essential factors for developing rural and remote areas
that would be socially acceptable.

Keywords
components, cultural value, education, house, smart
villages
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Prefabrication Technique For Low
Cost Housing In Assam

A. Deka, H. Doloi, R.H. Crawford

Smart Villages Lab, The University of Melbourne,
VIC

¢ arup.deka8@gmail.com

Abstract

The housing Pattern of North Eastern part of India can
be categorized in three different types. The old primitive
type of housing known as Assam type houses are
predominant in the North-eastern region. These are
mostly residential houses maximum upto single story.
The house is generally made of timber. The vertical
Post, roofing are made of wood, bamboo supported
biomass wall cladding for wall panels are used. With
the passage of time this unique method of construction
gained importance and newer technology with the

use of brick masonry, R.C coloumn and timber roof
are being adopted by the local people. This transfer of
technology from generation after generation led to the
present housing scenario which can be termed as non
engineered houses mainly modular and non modular
type of construction and R.C.C structures. These non
engineered houses have very low vulnerability and

poor comfort. The construction type for these houses
are dependent on weathering conditions. Therefore
there is an urgent need to provide housing with basic
facilities for improving living standards without disturbing
the natural resources and creating employment
opportunities for the local communities. This research
aims to investigate the modernisation of the physical
structure, construction processes, use of prefabricated
components, composite materials, affordability and
sustainability of the housing types in Assam.

Keywords
prefabrication, india, smart villages, rural, building
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Paper ID 108

A Framework For Successful
Implementation Of Green Supply
Chain Management (GSCM) In
Construction Organisations

A. Wyawahare, N. Udawatta
Deakin University, VIC
¢ nilupa.udawatta@deakin.edu.au

Abstract

Green Supply Chain Management (GSCM) is
considered as one of the main efforts, which aim

to integrate environmental parameters within the

supply chain management. It helps to reduce carbon
emissions and improve environmental performances

of organisations. As a result of that GSCM has been
integrated into the strategic planning of most of the
construction organisations. As in case of all radical
innovations, barriers or challenges are also expected

to be present in the implementation process of GSCM
in construction organisations. Hence, it is essential for
organisations to identify any barriers that they may face
and establish approaches for successful implementation
of GSCM in their organisations. Thus, this research
aims to develop a conceptual framework by conducting
a comprehensive literature review on GSCM practices
to address the above-mentioned issues. According to
the research findings, the main barriers to implementing
GSCM can be categorised into five main categories
such as technology, knowledge, finances, outsourcing
and management. Furthermore, the strategies to
improve GSCM practices in construction organisations
include: commitment of top management; changes

in existing policies and technologies; improve the
awareness of environmental issues; training and
education; and implementation of efficient materials and
waste management systems. The suggested framework
can be applied in construction organisations to identify
the key components of GSCM and self-assessment of
barriers and strategies to successfully implement GSCM
in construction organisations.

Keywords
barriers, construction organisations, green supply.chain
management (GSCM), strategies
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Paper ID 109

A Framework For Property
Developers To Survive In A
Recession

Z.C. Parambath, N. Udawatta
Deakin University, VIC
¢ nilupa.udawatta@deakin.edu.au

Abstract

Recession is considered as a major threat to the
economy as it slows down the economic activities.
The property development sector is extremely
responsive to these economic conditions. Thus, it is
crucial to understand causes, effects and strategies
for property developers to survive in a recession
without any il effects. Thus, this research aimed

to develop a framework for property developers to
identify appropriate survival strategies in a recession.
A comprehensive literature review was conducted in
this research to achieve the above mentioned aim.
The results of this study indicated that recession
prompts negative impacts on the property development
sector resulting in unemployment, low demand, low
production, low revenue, decline in resources and
high level of competition. According to the results,
the survival strategies were classified into short-term
and long-term strategies. The short term strategies
include: implementing management tactics; cut
down of operating costs; keeping financing lines

set up; timely repayment of debts; setting vital new
objectives for the future; undertaking short-term
developments; specialisation in favoured market; and
renegotiating contracts. The long-term strategies
include: retrenchment; restructuring; investment; and
ambidextrous strategies. Similarly, attention should
be paid to predict any changes in the economic
environment that can influence property development
activities and it is necessary to carefully evaluate the
investment activities to increase sales, profits and
market shares of property developers. Preparing for
a crisis is doubtlessly the ideal approach as it can
facilitate both survival and growth. Thus, the property
developers can implement these suggested strategies
in their businesses to enhance their practices.

effects, property development, recession, strategies

Paper ID 110

“If You Cannot Measure It, You
Cannot Control It" - Buildability
And Performance-Based Appraisal

S. Gao', P. Vaz-Serra?, B. Gardiner®
University of Melbourne, VIC
¢ shang.gao@unimelb.edu.au

Abstract

Buildability has been a perennial issue in the
Architecture, Engineering and Construction (AEC)
industry, with advocates arguing for positive benefits
related to cost, time, quality and safety in project
development. Evidently, buildability has been seen to
offer broader industry gains and efficiencies, and its
assessment has been encouraged as a criterion in
the regulatory approval process of some countries.

If buildability offers positive outcomes in project
development, how can these be introduced, measured
and assessed in the project development process? In
the absence of mandated buildability appraisal systems,
does the industry develop its market mechanism

to leverage the gains that its consideration offers?
Detailed coverage is systematically reviewed with the
aim to identify the current trends in buildability. Based
on a comparative analysis of existing assessment
models of buildability, this paper reviews the suitability
of this model, by highlighting the potential difficulties
of its adoption, against the current deregulated and
highly performance-based context of the Australian
construction industry. The outcome of this paper

is to provide a research methodology to develop a
buildability assessment tool for Australia.

Keywords
australia, buildability, construction practice,
deregulation, performance-based design
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Paper ID 114

An Investigation Of Digital

And Online Information
Technology Adoption In Property
Management

F. Heyrani', S.M.E. Sepasgozar?, S. Shirowzhar?,
V. Khadjeh Anvary'

" Azad University, Iran

2 Faculty of the Built Environment, University of New
South Wales, NSW

¢ samad.sepasgozar@gmail.com,
farzad_heyrani@yahoo.com

Abstract
Recently, driven by the pressure to improve efficiency
and sharing information, there is growing interest

to introduce digital technologies into the property
management market. Emerging digital information
technologies are changing the way of managing rent,
purchase and sale of properties as well as real estates’
business. The technology covers a wide range of items
such as professional web-based platforms and social
media offering rich information to customers. Despite
the proven advantages of sharing information through
visualization and query making options, and drilling

into the digital documents, the factors influencing the
acceptance of such technologies by customers and
real estates has not been fully studied. This paper

aims to develop an innovative technology acceptance
model identifying influential key factors of acceptance
of the technologies by both customers and real estate
agencies. A survey of 50 real estates’ staff members
and their customers is conducted.

The results indicate that the number of agencies and
customers tending to use information technology

and online data bases as their main resources is
increasing. The results of the survey show that real
state agencies believe that the use of online information
technologies enhances the number of customers as
increases the level of visibility and accessibility of their
services. Customers believe that factors such as better
delivering and on-time services are main contributors of
making the right choice to rent or purchase properties.
Increased speed of transactions, reduced time for
finding an appropriate property and provided capakility,
of comparison with similar properties are foundfte)
be main advantages of these online information
technologies.

The results of the survey also show thaiNe Ia N EUSRNA
problems of technology adoption from feal
estate’s point of view are lack of real estate 5 1
agents’ knowledge and shortage of spegialists?
In addition, the most significant barrierslef
technology adoption in the real estate indUStry’are
lack of trust to companies’ websites and also lagk(@f
knowledge for users.
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Paper ID 116

Critical Review Of Factors
Affecting The Quality Of Build In
Residential Volume Building

A. Galluzzo, A. Sagoo, C.M. Scott-Young

School of Property, Construction and Project
Management, RMIT University, VIC

¢ anna.galluzzo@rmit.edu.au

Abstract

Consumer satisfaction is no longer a novel concept

in terms of quality assurance and is paramount for
business survival, success, and economic prosperity. It
now forms an integral part of most business practices.
The ability of the construction industry to deliver

a quality service is critical for sustained consumer
confidence and a healthy economic performance. In
recent years, consumer satisfaction has been shown to
form a key driver for continuous business improvement
particularly in the residential volume building sector.
This is a working paper and is part of a major review
on the ability of the volume building residential industry
in te state of Victoria to deliver quality services to their
consumers. The outcomes of this on-going research
project will provide both academics and practitioners
with valuable support in this direction. This paper
presents the initial findings based upon one of the
author’s experience in the volume building sector. The
findings suggest that there are several factors that
directly and indirectly influence the housing quality in
Victoria, these include: demand and supply of housing;
marketing; sales through to site completion; building
inspections and audits; supply chain relationships;
competency of site supervisors; project planning and
control; after sales service within which the residential
sector operates. These factors have varying influences
on each other, and are therefore interrelated and cannot
be treated in isolation.

Keywords
consumer satisfaction, quality, residential building,
volume builders
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Paper ID 118

Electrical And Mechanical Safety
In Repair, Maintenance, Alteration
And Addition (RMAA) Works

F. Wong', A. Chan', C. Hor?, T. Choi’

' Department of Building and Real Estate, The Hong
Kong Polytechnic University, Hong Kong

2 School of Civil Engineering and Built Environment,
Queensland University of Technology, QLD

¢ bsnychoi@polyu.edu.hk

Abstract

In Hong Kong, the repair, maintenance, alteration and
addition (RMAA) sector becomes a more significant
component of the construction industry with the
implementation of the Mandatory Building Inspection
Scheme (MBIS) by the Hong Kong SAR Government.
Around 2,000 buildings would be targeted each year
under the MBIS and it is expected that the volume

of RMAA works will continue to increase. The public
consultation paper issued by the then Housing,
Planning and Lands Bureau (2006) indicates that

the number of private buildings over 30 years’ old in
Hong Kong will rise to 22,000 by 2018. The condition
of buildings becomes dilapidated as building age
increases. Electrical and Mechanical (E&M) installations
play an important role and involve a large number of
practitioners. Among different types of accident, fall of
persons from height and electrocution are the top two
E&M works’ killers. The safety of E&M work has not
received sufficient attention. Only a very limited amount
of safety research on E&M works especially in the
RMAA sector has taken place. This study aims to reveal
the causes of accidents on E&M works in the RMAA
sector and provide recommendations to improve the
safety and health of E&M practitioners. The significance
of the study lies in providing a thorough E&M accident
analysis in the RMAA sector, for the first time. A
systematic approach with multidisciplinary inputs will
lead to the identification of the causes of accidents and
the formulation of holistic and practical measures for
preventing accidents on E&M related RMAA works.

Keywords
electrical and mechanical, safety, construction indlistny2
repair and maintenance, bayesian network appreach
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Paper ID 122

Identifying The Regional
Segmentation Of Retirement
Villages In Four Australian States
From The Market Perspective

L. Ma', X. Jir?, J. Zuc®

' School of Architecture and Built Environment,
Deakin University, VIC

2 Engineering and Construction Management,
University of Western Sydney, NSW

3 School of Architecture and Built Environment, The
University of Adelaide, SA

¢ le.mal@deakin.edu.au

Abstract

The retirement villages have become increasingly
important for the community, practitioners and policy-
makers across Australia over the decades. As one
type of purpose-built housing, the retirement villages
contain the heterogeneity throughout the designs,
locations, implemented facilities, and services. However,
relatively little attention has to-date been placed on
identifying the regional heterogeneity of retirement
villages across Australia. Nevertheless, little research
has addressed whether the regional heterogeneity of
retirement villages leads to segmentations from the
market perspective. The purpose of this research

is to investigate the regional heterogeneity and the
associated market segmentations of the retirement
villages across four Australian states. This research
combined a content analysis and a market analysis of
the elements of the retirement villages. The data relating
to retirement villages in the four observing Australian
states were collected from a specialised website for
retirement villages. A hedonic pricing model was used
where the price distributions relating to the elements
were estimated. From the aggregate perspective, the
design elements contribute to the price significantly;
the elements of the facilities and services are less
related to the price relatively; and the location and size
of the villages have the weakest impacts on the price.
However, the regional results confirmed the segmented
market for the retirement villages across the four
Australian states. The outcomes provide stakeholders
With regional market information to assist in guiding the
flitlire direction of the retirement village industry and the
governments.

Keywords
retirement village, price, regional segmentation,
hedoniclanalysis, australia
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Paper ID 125

Exploring The Implications Of
Urban Vulnerability To Incidents
Of Building Collapse For
Construction Safety Research

Festival Godwin Boateng

' School of Global, Urban and Social Studies, RMIT
University, VIC

¢ s83570960@student.rmit.edu.au

Abstract

Engineers and architects have not yet developed a
model for predicting when and where a building may
collapse. However, the odds are high that any such
incident(s) may occur in an urban setting, particularly
in a developing country. This review bemoans on

the public safety implications of the rising urban
vulnerability to incidents of building collapse for our
ever-urbanising world. It acknowledges the proactive
turn that construction and building safety research

has taken-i.e. the shift from, hitherto, ex-post facto
analysis of trigger events to identifying and neutralising
organisational preconditions that create vulnerability
for failures to occur. It, nevertheless, contends that the
questions that urban vulnerability to building collapse
incidents raise, such as what web of forces are at
play, why is it predominant in developing in contrast
to advanced countries and their corollaries, are
beyond the current scope of causes of vulnerability for
construction failures research. It calls for more attention
to the under-researched role that the broader socio-
politicaleconomic factors that influence construction
processes and practices play in generating vulnerability
for collapse incidents. Such endeavour, it is envisaged,
could confer useful insights to affect broader social,
regulatory and policy measures to address the
phenomenon.

Keywords

building collapse/failures, construction accidents,
urbanisation, safety culture, socio-political-economic
factors
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Paper ID 128

Rural Construction Management
For Developing Economies:
Implications For Professional
Education—The Case Of Assam

H. Doloi', D. Week?

Smart Villages Lab, The University of Melbourne,
VIC

¢ dew@assai.com.au

Abstract

The authors are engaged in a three-year project,
funded by the State of Assam, India, to develop new
postgraduate qualification in construction management
for Assam, and to research housing and infrastructure
strategies aimed at improving rural life. This inter-
cultural collaboration mirrors a common arrangement
in international development assistance in which an
institution from the Global North is invited to assist an
institution from the Global South. However, the historical
relationships between the North and South, and the
way in which they play out in such arrangements

has been critiqued from multiple perspectives. The
North-South divide is rooted in colonial history, is
based on a privileging of the North over/against the
South, and works to place the South at a perpetual
disadvantage. These privileges are often replicated in
the historical-given curricula of postcolonial universities.
It is important in undertaking this work for Assam that
these historical influences be analysed and critiqued, in
order to decolonise the curriculum. This paper outlines
the process by which the Project seeks to identify
Assamese problems and interests, source useful
examples globally, and collect and synthesise them to
create products that are tailored to Assam. The key
findings: standard professional education is Eurocentric
and does not relate to the construction needs of
Assam's population, helps drive rural-urban and South-
North brain drain. Nascent models are available to
counter these tendencies, and can be studied to inform
Assam-centric construction management education.

Keywords
construction management, developing economies,
professional education, rural development
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Paper ID 129

Factors Affecting Construction
Students’ Satisfaction With Grades
In Design Courses

O.E. Ogunmakinde', W.D. Sher', O.0. Ogunmakinde?,
O.l. Ayanniyi®

T School of Architecture and Built Environment,
University of Newcastle, NSW

2 GSM Havilah College, Ibadan, Oyo State, Nigeria

¢ Department of Architecture, Federal University of
Technology Akure, Ondo State, Nigeria

¢ QOlabode.ogunmakinde@uon.edu.au

Abstract

The construction and built environment sector is
dynamic. It is made up of professionals who are
knowledgeable about design, planning, construction
and cost estimation. Design is one of several courses
undertaken by construction students. Assessing design
drawings is demanding for tutors as the assessment
criteria need careful consideration. Assessment
resultsmay encourage or discourage students. Their
morale may be affected if they feel their efforts have
not been rewarded. Achieving a balance between the
tutors’ decisions and students’ satisfaction is therefore
important. This research sought to identify factors
affecting students’ satisfaction with grades in design
courses. The study was undertaken among year 3 and
4 architecture students in a Nigerian university. One
hundred and twenty students were invited to reply to
an online questionnaire. Their responses revealed that
most of them were not satisfied with their tutors. They
felt that marking was inconsistent. This study identified
a range of ways students felt assessment could be
improved. Chief amongst these was a suggestion that
the same tutors assessed the work of all students
(rather than for several tutors to be involved). Based
on these issues, the paper suggests ways to balance
tutors’ assessments and students’ satisfaction.

Keywords
design courses, grades, students’ satisfaction, tutors
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The Impact Of Individual Beliefs
And Expectations On BIM
Adoption In The AEC Industry

S. Batarseh, |. Kamardeen

Faculty of Built Environment, University of New
South Wales, NSW

¢ shadib@unsw.edu.au

Abstract

The use of Building Information Modelling (BIM) in the
construction industry has been growing steadily during
the last decade, yet there is a continues resistance to
its adoption, due to some users’ unawareness of BIM
benefits. BIM adoption is associated with an individual’s
willingness towards using it which is driven by individual
beliefs and expectations of BIM use consequences.
Technology Acceptance Model (TAM) identified
perceived usefulness (PE) and perceived ease of use
PEOU as variables to inform us with user’s mind-set and
intentions towards the use of technology. This research
proposes a conceptual framework for exploring and
measuring individual willingness level for adopting

BIM, based on individual beliefs and expectations of
BIM use consequences in construction industry. The
research conducted literature review on technology
acceptance and use theories from IS mainstream to
identify the individual beliefs and expectations variables,
then conducted a literature review on case studies
researches that directly applied TAM, to contextualize
the variables into BIM in construction environment. The
research outcome identified the individual willingness
constructs to accept and use BIM: performance
expectancy, effort expectancy, social conditions,
facilitating conditions, and attitude towards using.

Keywords

building information modelling, BIM adoption, individual
believes and expectations, technology acceptance
model, user satisfaction

AUBEA 2017 CONFERENCE PROCEEDINGS

Paper ID 131

Training Transfer As The Result Of
Rational Decision-Making Process

T. Pham, H. Lingard, R. Wakefield, R. Zhang

School of Property, Construction and Project
Management, RMIT University, VIC

¢ tungthanh.pham@rmit.edu.au

Abstract

Employee training is delivered as a part of most human
resource development programs because organizations
expect training courses will enhance their employees’
performance. However, training may not lead to
improved work performance if training transfer does not
occur. The lack of training transfer in practice has long
been considered as a critical problem. Also, previous
theoretical models of training transfer cannot fully
explain this phenomenon. As an attempt to solve the
training transfer problem, this paper provides a literature
review on training transfer and proposes a conceptual
model grounded on the Theory of Planned Behaviour.

Keywords
training transfer, models of training transfer, the theory
of planned behaviour, literature review
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Paper ID 132

Appraising Constructive
Alignment In A Construction
Management Programme

O. Tokede, L. Tivendale
Deakin University, VIC
¢ olubukola.tokede@deakin.edu.au

Abstract

Construction Management (CM) programmes
generally build on principles in traditional science and
social-science disciplines, creatively applied to the
construction sector. In the last two decades, there has
been significant growth in the number of universities in
Australia and UK, offering construction management
programmes. Despite these trend, there has been
dearth of studies that investigate the alignment of the
curriculum content with assessment requirements

in construction management subjects. This study
appraises the issues pertaining to constructive
alignment in construction management programmes
delivered in the higher education sector. This work
provides an ethnographic insight on the perceived
benefits of Constructive Alignment in relation to
academic performance, student experience, and
student-satisfaction in the UK. Future work will compare
outcomes in constructively-aligned courses in other
academic institution. This work also suggest best
practices for implementing constructive-alignment in the
delivery of built environment courses.

Keywords
constructive-alignment, construction-management,
ethnography, higher-education
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Improving The Student
Experience With Learning
Analytics In Construction Project
Management Courses

E. Gharaie', P. Saunders?, A. Chester?, C. Leahy'

' School of Property, Construction and Project
Management, RMIT University, VIC

2 College of Business, RMIT University, VIC

s College Science Engineering Health, RMIT
University, VIC

¢ ehsan.gharaie@rmit.edu.au

Abstract
Learning analytics is an emerging field that has been
gaining momentum in higher education. Learning
analytics is the analysis and reporting of learner related
data. Research has examined the benefits of learning
analytics in higher education but there has been limited
research conducted about the impact of showing
students their own learning data. The aim of this study
was to provide students with their own learner data,
obtain feedback about the usefulness of this information
and investigate if providing learning data leads to

an increase in self-efficacy and self-reflection. The
sample consisted of 78 students studying construction
management, project management, and property and
valuation at RMIT University. Students were provided
with weekly learner reports that included data about
their behaviour in a learning management system, their
level of interaction in lectures and their performance on
assessments. A suggested target was provided toward
an individualised behaviour goal, as well as comparison
with both the contemporary class average and previous
class averages. Students completed measures of self-
efficacy and self-reflection pre and post intervention

and feedback about the reports was obtained through
surveys and a focus group. Results showed no
significant change in self-efficacy and self-reflection,
however, students reported finding the learning analytics
reports helpful, believed it helped them reflect on their
own learning and wanted to see more analytics in other
subjects. Results support the use of learning analytics in
the classroom and suggest that they may enhaneegthe
student experience.

Keywords
learning analytics, higher education, copstiuction
project management
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Overview And Analysis Of Digital
Technologies For Construction
Safety Management

B.H.W. Guo', E. Scheepbouwer?, T.W.Yiu?,
V.A. Gonzalez?

" Department of Givil & Natural Resources
Engineering, University of Canterbury, Christchurch,
New Zealand

2 Department of Civil & Environmental Engineering,
University of Auckland, Auckland, New Zealand

¢ brian.guo@canterbury.ac.nz

Abstract

Digital technologies are increasingly used to

support safety management in the construction
industry. Previous efforts were made to identify

digital technologies for safety in the construction
industry. However, limited research has been done to
conceptualize the roles played by digital technologies

in safety management and accident prevention. This
paper surveys state-of-the-art research between 2000
and 2016 in order to categorize digital technologies for
construction safety, identify research trend, and analyse
their roles in accident prevention. The research employs
a systematic process to review the existing literature on
digital technologies in the area of construction safety.
Five academic databases, Science Direct, Taylor &
Francis, the ASCE Library, Engineering village, and
Web of Science, were selected for the survey due to
the comprehensive coverage of relevant academic
papers. The survey identified 15 digital technologies:
real-time location system and proximity warning,
building information modelling, augmented reality, virtual
reality, game technology, e-safetymanagement-system,
case-based reasoning, rule-based reasoning, motion
sensor, action/object recognition, laser scanning,
physiological status monitoring, virtual prototyping,
geographical information system, and ubiquitous sensor
network. Three emerging safety functions claimed
and/or promoted by DTs were discussed: enhanced
safety planning, real-time hazard management, and
safety knowledge engineering. It is concluded that DTs
have great potential to improve safety performance by
engineering resilience and adaptiveness at the individual
level, while how DTs embody safety values and how
safetavalues in turn influence the adoption of DTs
remainlan open question.
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Resetting the compass: An immersive intervention to
develop abilities in Construction Management

J.J. Smallwood?!, C.A. Allen?

1professor, 2Lecturer, Department of Construction Management, Nelson
Mandela Metropolitan University

john.smallwood@nmmu.ac.za

ABSTRACT

Students’ post-intervention perceptions of an event provide insight
relative to their understanding and appreciation of the intervention, as
well as the impact thereof.

Experience and anecdotal evidence indicate that Honours students
experience challenges in terms of completing the academic year.

The purpose of the study reported on is to determine the impact of a one-
day team building event on participants directed at, inter alia, developing
their ability to manage themselves, work as a team, and interface with
each other, and their ability to strategise, plan, evolve tactics, and take
action, based upon a self-administered questionnaire survey conducted in
a South African university. The students were surveyed after the
completion of the event.

The salient findings include - the team building activities impacted on
participants in many ways, contributed to an enhancement of their ability
to strategise, plan, evolve tactics, and take action, and participants
enjoyed and benefited from the team building activities.

It can be concluded that the one-day team building event had the desired
impact in terms of the development of participants’ ability to manage
themselves, work as a team, and interface with each other, and their
ability to strategise, plan, evolve tactics, and take action.

recommended that the one-day team building event continue to be
ed at the beginning of the Honours year, and that the post-even
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The traditional academic programme within the Nelson Mandela
Metropolitan University (NMMU) Department of Construction Management
has in recent years struggled to actively engage with students to prepare
them adequately for the rigours of the honours year of study. An inability
to manage themselves, strategise, plan, evolve tactics, and take action,
which in turn should have contributed to their ability to study, undertake
assignments, projects, and especially complete the treatise research
project, have negatively impacted on the successful completion of the
honours year of study.

Furthermore, these skills and attributes should have contributed to their
ability to respond during employment interviews, effectively integrating
them into the construction industry upon employment, and to fulfil a form
of management function in the industry, which from industry liaison
interaction was seen to be a weakness in the graduates being produced.

Given the aforementioned, and the Department of Construction
Management’s focus on ‘lecturing and learning’ research in addition to
general assessment of courses, programmes, and related interventions, a
survey was conducted among participants of a one-day team building
event which was introduced at the commencement of the Honours year of
study. The objective was to determine the impact on their ability to:

¢ manage themselves, work as a team, and interface with each other,
and

e strategise, plan, evolve tactics, and take action that would lead to their
team winning the ‘race’.

The aim of the research being to better prepare the students for the
challenges of the Honours curriculum, specifically the intensity of the
treatise research, as well as for workplace placement upon graduation.

REVIEW OF THE LITERATURE

“Construction management programmes need to empower graduates to
manage the business of construction” (Smallwood, 2006), which requires
at the learning environment develop their ability to manage themselves,
k as a team, and interface with each other. In addition, their ability to
egise, plan, evolve tactics, and take action, thus becomes a critical
ing practice that will manifest itself in the ability to perform s
lace, a necessity particularly within the African construction s 61

skills are in short supply.

Papers
authors argue that by advocating the systematic applicati ID 002
ry and techniques to every situation, traditional approaches to
nagement education fail to consider that practitioners deal with ill-
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defined, unique, emotive, and complex issues (Cunliffe, 1999). This is the
very essence of the challenges that students face in their honours year
when competing deadlines will test their ability to manage their time and
themselves to achieve an effective outcome across all subjects. However,
this only introduces the theoretical challenges of the discipline and not the
practices as experienced in the field. As Hmelo-Silver et al. (2007) state:
“learning the concepts and theories of a discipline is best situated in the
context of the practices of that discipline”.

This exposes traditional pedagogy and teaching to critical questioning,
with the focus on intellectual critiques not helping students to cope with
everyday realities, responding, and learning that are the essence of
practice (Cunliffe, 1999). Experience and anecdotal evidence indicate that
honours students experience challenges in terms of completing the
academic year and that this manifests itself in mediocre performance
when entering the workplace. “Students learn content, strategies, and
self-directed learning skills through collaboratively solving problems”
(Hmelo-Silver et al., 2007), so creating a learning environment in which
students explore practices that increase interface time with one another,
and explore other boundaries outside the current teaching and learning
environment thus providing opportunities to tackle these deficiencies. This
is in addition to students attempting to gain experience through vacation
work which is undermined by a lack of practical skills.

Mo et al. (2007) emphasise that skills include an ability to think across
disciplines, team working, and social and environmental awareness.
Learning this in the traditional class room environment is challenging, not
least due to students being unable to articulate their thoughts, nor
communicate with their lecturers or one another, and an overreliance on
smart phones as the only source of information coupled with an inability
to read and discuss the findings of their investigations with their peers. To
be effective in the workplace, and in their personal lives, students must
be able to solve problems to make effective decisions; therefore, they
must be able to think critically (Snyder & Snyder, 2008). The Ciritical
Thinking Community defined critical thinking as "“the intellectually
disciplined process of actively and skillfully conceptualising, applying,
analysing, synthesising, and / or evaluating information gathered from, or
generated by, observation, experience, reflection, reasoning, or,
pmmunication, as a guide to belief and action.” (Scriven & Paul, 2007)

on (2015) states that “it is important to be refining, developing and
(sFéitéléﬂlte? jcing your skills, not simply starting to learn them”, which f

asises the need to get students out of the classroom and i
62 o work environment. There is an idea that all millennial st
fg%eg; active learning (Farrow, 2016) as they have become less expo

place environments and participation in physical labour acti ;
hermore, the dramatic changes in social, economic, and
vironmental issues experienced since the turn of the millennium has
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forced construction management programmess to produce more prepared
personnel (Lee et al., 2011). Simply put, students who can think critically
are able to solve problems effectively. Merely having knowledge or
information is not enough (Snyder & Snyder, 2008).

When addressing inadequacies of both students and programmes, it is
important to understand what it is they are expected to deliver when they
enter the workplace. The nine recognised functions in an organisation,
and five functions of management work, provide further insight relative to
the knowledge and skills required by construction managers (Smallwood,
2006). By enhancing these through the types of activities included in a
team-building event, construction management programmes are
improving graduates’ suitability for appropriate employment. In addition,
as ESECT (Enhancing Student Employability Co-ordination Team) argued,
to enhance employability, it is necessary to ensure that practices that
foster understanding, skills, efficacy beliefs and metacognition
(appropriate personal manner) are employed in higher education
programmes (Yorke & Knight, 2007).

Competency embodies the capacity to transfer skills and abilities from one
area to another, and competencies are the characteristics of managers
that lead to the demonstration of skills and abilities (Smallwood & Emuze,
2011). An inability to sufficiently master these competencies whilst within
the higher education domain through vacation work or practical skills
learning, leaves the student ill prepared when they do finally graduate, as
competent practitioners often rely on a tacit knowing-in-action to help
them act within circumstances (Polanyi, 1966 quoted by Cunliffe, 1999).

In terms of the contribution of core competencies to project success, it
can be concluded that motives are a major contributor at operational and
top management level. Affect Control Theory (ACT) encompasses
attitudes referred to as sentiments, motivations and impressions (Francis,
2011), all as determinants of attitudes, are core variables of the theory
and are defined as "the persistent culturally-grounded affective meaning
of an entity that serves as a reference for individual experience." (Heise,
2002) Furthermore, the ACT model proposes behaviour is influenced in a
process of intuitive references made to fundamental attitudes as a basis
for behaviour in social interactions (Francis, 2011).

ddressing specific core competencies, based upon their contribution to
ct success relative to their importance, it can be concluded that
de, attitude, team player, focus are critical core competenc (Return to
success (Smallwood & Emuze, 2011). Envisaging an enviro -
e the classroom with a unique set of physical and mental chall 63
ance these competencies becomes a strategy whereby constr Papers
gement students are introduced to a collaborative problem-s 1D002
ronment. This, whilst also enhancing their ability to strategise, plan,
Ive tactics, and take action within a practical environment in which
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actions result in consequences for them and team mates, a pseudo
project environment.

RESEARCH

Research method and sample stratum

Given the challenges recorded in the introduction, a team building event
involving the honours students was undertaken on a Saturday at a resort
near to the university. The event entailed five activities, namely
traversing a zip line, negotiating an obstacle course, assembling a puzzle
without a reference in the form of a complete view thereof, target
shooting, and ejecting a plastic ball from a holed-tube filled with water.
Each of the activities was entailed one or more of the following:
strategising; planning; evolving of tactics, and taking of action.

Nineteen students, which could attend the team building event, were
requested to complete a self-administered questionnaire within a few
days after the event. All nineteen responded. The questionnaire consisted
of thirteen questions, twelve of which were closed ended, and either a
five-point or six-point Likert scale type question. Only the findings relative
to nine of the questions are reported on due to paper length constraints.
A measure of central tendency in the form of a mean score (MS) between
1.00 and 5.00 (five-point), and 0.00 and 5.00 (six-point) was computed
based upon the percentage responses to the points on the respective
scales to enable interpretation of the responses and to rank variables
where necessary. The responses were weighted as per the figures
recorded within parentheses: did not (0); minor extent (1); near minor
extent (2); some extent (3); near major extent (4), and major extent (5).

Research findings

Table 1 indicates the extent to which the team building activities impacted
on participants in terms of percentage responses to a scale of 1 (minor)
to 5 (major), an additional point ‘did not’, and MSs. Given that there are
effectively six points on the scale, the MSs are between 0.00 and 5.00,
the midpoint being 2.50. It is notable that all the MSs are > 2.50, which
indicates that in general the team building activities impacted more of a
jor than a minor extent on participants. However, a review of the MSs
erms of ranges provides a more detailed perspective. 2 / 7 (28.6%)
> 4.17 < 5.00, which indicates that the impact can be deemed
ben a near major extent to a major extent / major extent:
64 to communicate with your Honours colleagues, and removin
Papers your ‘comfort zone’. The other 5 / 7 (71.4%) MSs are > 3
ID 002 which indicates the impact can be deemed to be between
t to a near major extent / near major extent: building confidence in
dr own abilities; your ability to complete a task; enhancing alternative
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thought processes; your ability to be creative, and improving your time
management skills.

Table 1 Extent to which the team building activities impacted on participants.

Response (%)
Impact U Did | MiNOr ..cccecieiieeie e Major | MS | Rank
not 1 2 3 4 5

0.0 5.3 0.0 0.0 0.0 | 21.1 | 73.7 | 4.53 1

Your ability to communicate
with your Honours colleagues
Removing you from your
‘comfort zone’

Building confidence in your 0.0 | 0.0 | 53 | 0.0 | 21.1|26.3 | 47.4 | 4.11
own abilities

Your ability to complete a task | 0.0 0.0 | 10.5] 0.0 | 10.5 | 26.3 | 52.6 | 4.11
Enhancing alternative thought |, o | g | 53 | 53 | 10.5 | 36.8 | 42.1 | 4.05
processes
Your ability to be creative 0.0 |11.1 ] 5.6 0.0 | 11.1 ] 22.2 | 50.0 | 3.78

Improving your time 0.0 | 53 | 53 | 0.0 | 15.8 | 47.4 | 26.3 | 3.74
management skills

0.0 0.0 | 10.5| 0.0 0.0 | 36.8 | 52.6 | 4.21 2

N (O Ut (AW

Table 2 indicates the extent to which the team building activities
enhanced participants’ various abilities in terms of percentage responses
to a scale of 1 (minor) to 5 (major), an additional point ‘did not’, and
MSs. It is notable that all the MSs are > 2.50, which indicates that in
general the team building activities enhanced participants’ various
abilities more of a major than a minor extent. 3 / 4 (75%) MSs > 4.17 <
5.00, which indicates that the enhancement can be deemed to be
between a near major extent to a major extent / major extent:
strategise, evolve tactics, and take action. The MS relative to plan is >
3.34 < 4.17, which indicates the enhancement can be deemed to be
between some extent to a near major extent / near major extent.

Table 2 Extent to which the team building activities enhanced participants’ various
abilities

Response (%)
Ability Did | MiNOK .o Major | MS | Rank
not 1 2 3 4 5
Strategise 0.0 0.0 0.0 0.0 | 10.5 | 31.6 | 57.9 | 4.47
Evolve tactics 0.0 0.0 0.0 5.3 1 10.5 | 31.6 | 52.6 | 4.32
ke action 0.0 0.0 0.0 5.3 | 15.8 | 26.3 | 52.6 | 4.26
0.0 5.3 0.0 5.3 110.5 ]| 26.3 | 52.6 | 4.11

DIWIN =

ndents were then required to indicate the extent to whic (Return to
ual team building activities enhanced participants’ abili Sl
gise, evolve tactics, take action, and plan relative to each actiyv 65

Papers

3 indicates thus relative to the ability to strategise. It is n¢ ID 002
4 /5 (80%) of the MSs are > 3.00, which indicates that in general
team building activities enhanced participants’ ability to strategise to
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a major as opposed to a minor extent. 3 / 5 (60%) MSs > 4.20 < 5.00,
which indicates that the enhancement can be deemed to be between a
near major extent to a major extent / major extent: puzzle; filling of
tube, and obstacle course. The MS relative to shooting is > 3.40 < 4.20,
which indicates the enhancement can be deemed to be between some
extent to a near major extent / near major extent. The MS relative to zip
line is > 2.60 < 3.40, which indicates the enhancement can be deemed to
be between a near minor extent to some extent / some extent.

Table 3 Extent to which the team building activities enhanced participants’ ability to

strategise
Response (%)
Activity U MINOK e .Major MS | Rank
1 2 3 4 5
Puzzle 0.0 0.0 0.0 5.3 | 21.1 | 73.7 | 4.68 1
Filling of tube 0.0 0.0 0.0 | 10.5 | 21.1 | 68.4 | 4.58 2
Obstacle course 0.0 0.0 0.0 0.0 | 47.4 | 52.6 | 4.53 3
Shooting 0.0 5.3 | 26.3 | 5.3 | 26.3 | 36.8 | 3.63 4
Zip line 5.6 | 22.2 |16.7 |16.7 | 11.1 | 27.8 | 2.89 5

Table 4 indicates the extent to which the team building activities
enhanced participants’ ability to plan. It is notable that 3 / 5 (60%) of the
MSs are > 3.00, which indicates that in general the team building
activities enhanced participants’ ability to plan to a major as opposed to a
minor extent. 2 / 5 (40%) MSs > 4.20 < 5.00, which indicates that the
enhancement can be deemed to be between a near major extent to a
major extent / major extent: puzzle, and obstacle course. The MS relative
to filling of tube is > 3.40 < 4.20, which indicates the enhancement can
be deemed to be between some extent to a near major extent / near
major extent. The MS relative to shooting is > 2.60 < 3.40, which
indicates the enhancement can be deemed to be between a near minor
extent to some extent / some extent. Then, the MS relative to zip line is
> 1.80 < 2.60, which indicates the enhancement can be deemed to be
between a minor extent to a near minor extent / near minor extent.

Table 4 Extent to which the team building activities enhanced participants’ ability to plan

Response (%)
U MINOK i, Major MS | Rank
1 2 3 4 5
0.0 0.0 5.3 5.3 36.8 | 52.6 | 4.37 1
le course 0.0 0.0 5.3 5.3 | 47.4 | 42.1 | 4.26 2
(Return to of tube 5.3 0.0 5.3 5.3 36.8 | 47.4 | 4.11 3
Schedule) 53 | 10.5]26.3]26.3]105[21.1 289 4
66 5.3 31.6 | 15.8 | 26.3 | 10.5 | 10.5 | 2.37 5

Papers
10002 > 5 indicates the extent to which the team building act
anced participants’ ability to evolve tactics. It is notable that 3 / 5
0%) of the MSs are > 3.00, which indicates that in general the team
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building activities enhanced participants’ ability to evolve tactics to a
major as opposed to a minor extent. 3 / 5 (60%) MSs > 4.20 < 5.00,
which indicates that the enhancement can be deemed to be between a
near major extent to a major extent / major extent: puzzle; filling of
tube, and obstacle course. The MS relative to shooting is > 2.60 < 3.40,
which indicates the enhancement can be deemed to be between a near
minor extent to some extent / some extent. Then, the MS relative to zip
line is > 1.80 < 2.60, which indicates the enhancement can be deemed to
be between a minor extent to a near minor extent / near minor extent.

Table 5 Extent to which the team building activities enhanced participants’ ability to
evolve tactics

Response (%)
Activity U MINOK ..ccvviiiiieccee e, Major MS | Rank
1 2 3 4 5
Puzzle 0.0 0.0 0.0 5.3 | 42.1 | 52.6 | 4.47 1
Filling of tube 0.0 5.3 0.0 5.3 | 42.1 | 47.4 | 4.26 2
Obstacle course 0.0 0.0 0.0 | 15.8 |1 47.4 | 36.8 | 4.21 3
Shooting 5.3 5.3 | 31.6 | 15.8 | 26.3 | 15.8 | 3.00 4
Zip line 5.6 | 33.3 | 22.2|11.1 | 16.7 | 11.1 | 2.33 5

Table 6 indicates the extent to which the team building activities
enhanced participants’ ability to take action. It is notable that all the MSs
are > 3.00, which indicates that in general the team building activities
enhanced participants’ ability to take action to a major as opposed to a
minor extent. 2 / 5 (40%) MSs > 4.20 < 5.00, which indicates that the
enhancement can be deemed to be between a near major extent to a
major extent / major extent: filling of tube, and obstacle course. The MSs
relative to puzzle, zip line, and shooting are > 3.40 < 4.20, which
indicates the enhancement can be deemed to be between some extent to
a near major extent / near major extent.

Table 6 Extent to which the team building activities enhanced participants’ ability to take

action
Response (%)
Activity U MiNOF .o Major MS | Rank
1 2 3 4 5
Filling of tube 0.0 | 0.0 | 5.3 | 5.3 | 36.8 | 52.6 | 4.37 1
stacle course 0.0 0.0 5.3 5.3 | 47.4 | 42.1 | 4.26 2
53 | 0.0 | 0.0 | 15.8 | 36.8 | 42.1 | 4.05 3
0.0 [10.5|10.5 [ 21.1 | 31.6 | 26.3 | 3.53 | 4
53 | 5.3 | 15.8 | 15.8 | 21.1 | 36.8 | 3.53 5
(Return to
Schedule)
7 provides a summary of the extent to which all the act 67
ced the four abilities of participants based upon the extent to Papers
dividual team building activities enhanced participants’ abil ID 002

egise, evolve tactics, take action, and plan, in terms of MSs and
ks. In terms of the enhancement of all four abilities, puzzle (MS =
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4.39) was ranked first, followed closely by filling of tube (MS = 4.33), and
obstacle course (MS = 4.32). The aforementioned were the team building
activities, and required a strategy, plan, the evolution of tactics, and team
action. Their mean MSs > 4,20 < 5.00, which indicates that the
enhancement can be deemed to be between a near major extent to a
major extent / major extent. They were followed by shooting (MS =
3.26), and zip line (MS = 2.78). Then, in terms of the mean MS / ability,
strategise (MS = 4.06) is ranked first, followed by take action (MS =
3.95), evolve tactics (MS = 3.65), and plan (MS = 3.60). It is notable
that these mean MSs are all lower than the MSs relative to the extent to
which the team building activities enhanced participants’ various abilities
(Table 2). Then, in the case of the latter, strategise (MS = 4.47) was
ranked first, followed by evolve tactics (MS = 4.32), take action (4.26),
and plan (4.11).

Table 7 Summary of the extent to which all the activities enhanced the four abilities of

participants

Ability
Activity Strategise Plan EvoI_ve Take action Mean

tactics

MS | Rank| MS | Rank| MS | Rank | MS Rank | MS Rank

Zip line 2.89 5 2.37 5 2.33 5 3.53 4 2.78 5
Obstacle course 4.53 3 4.26 2 4,21 3 4,26 2 4.32 3
Puzzle 4.68 1 4.37 1 4,47 1 4.05 3 4.39 1
Shooting 3.63 4 2.89 4 3.00 4 3.53 5 3.26 4
Filling of tube 4.58 2 4.11 3 4.26 2 4,37 1 4.33 2
Mean / Ability 4.06 1 3.60 4 3.65 3 3.95 2 3.82

Respondents were required to indicate the extent to which they enjoyed
and benefited from the team building activities. Both MSs > 4.17 < 5.00 -
enjoy (MS = 4.79), and benefit from (MS = 4.63), which indicates that
the enjoyment and benefit can be deemed to be between a near major
extent to a major extent / major extent.

Table 8 indicates the extent to which participants benefited from the team
building activities. It is notable all the MSs are > 3.00, which indicates
that in general the participants benefited from the team building activities
to a major as opposed to a minor extent. 3 /5 (60%) MSs > 4.20 < 5.00,
which indicates that the benefit can be deemed to be between a near
najor extent to a major extent / major extent: puzzle; filling of tube, and
stacle course. The MSs relative to zip line and shooting are > 3.40 <
), which indicates the benefit can be deemed to be between some

(Retum to )t to a near major extent / near major extent.
Schedule)

68 o of respondents did not make a comment and 89.5% made o
E— ent, which equates to a mean of 0.89 comments per responde
ID 002 ted comments include: "Awesome team building exercise,

oughly enjoyed every activity which also allowed me to interact with
J classmates”; "The event really enhanced my ability to communicate
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with my honours colleagues on a different level”; “Very beneficial as it
brought honours class together, so we could tackle the year ahead as a
team”; “"Was an eye-opener emphasising on the importance of team
building, achieving and setting goals as a team.”, and “Not only honours
student, but also lower grades should be introduced to the team building
culture”.

Table 8 Extent to which participants benefited from the team building activities

Response (%)
Activity U MiNOK ..cveiiiicicie e, Major MS | Rank
1 2 3 4 5

Puzzle 0.0 0.0 0.0 | 15.8 | 21.1 | 63.2 | 4.47 1
Filling of tube 0.0 0.0 | 10.5| 5.3 | 26.3 | 57.9 | 4.32 2
Obstacle course 0.0 5.3 0.0 | 15.8 | 26.3 | 52.6 | 4.21 3
Zip line 0.0 5.3 5.3 | 31.6 | 15.8 | 42.1 | 3.84 4
Shooting 0.0 | 15.8 | 10.5 | 5.3 | 21.1 | 47.4 | 3.74 5
CONCLUSIONS

Non-traditional academic programme interventions such as the team
building event reported on, do impact on honours’ students’ ability, to
manage themselves, strategise, plan, evolve tactics, and take action,
which in turn should contribute to their ability to study, undertake
assignments, projects, and especially the treatise research project, and
successfully complete the honours year of study.

Furthermore, the impact should contribute to their ability to respond
during employment interviews, effectively integrate into the construction
industry upon employment, and to fulfil a form of management function in
the industry. However, this can only be quantified post-graduation.

RECOMMENDATIONS

Recommendations include that the team building event be undertaken on
an annual basis, but at first year level, that the impact thereof on
participants be determined, and that further potential events directed at
enhancing interpersonal skills, team building abilities, and the ability to
strategise, plan, evolve tactics, and take action, be investigated.
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ABSTRACT

Contractors convert design into reality. They are presumed as a major
contributor of carbon emissions from the construction development.
Carbon reduction strategies were proposed in previous studies.
Nevertheless, contractors were often criticised for standing aloof to adopt
them. Some argued that the contractors may not have contractual
leverage to challenge the decisions made by the developers and the
consultants. Nonetheless, there has been a lack of research that focuses
on how different construction project organisations (CPOs) may be
affecting carbon reduction strategies adoption. This paper presents a
study that investigates the effect of the construction project organisations
have on the contactors’ adoption of carbon reduction strategies. An
industry survey was conducted in Melbourne, Australia. 200
questionnaires were sent to the registered contractors. Monte Carlo
simulations were conducted to examine how the priorities of strategies
adoption may be affected by the CPOs. The results indicate that
developers and the design consultants are influential to contractors’
decision in adopting those carbon reduction strategies that may incur
additional project cost. The results indicate that decisions towards the
adoption of strategies may not be swayed towards their effectiveness of
hieving carbon reduction. Instead, tightening planning and building
lations might affect decisions.

ords: carbon reduction, construction project organisations i
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ustralia, construction related activities accounts for over 40 million
ric tonnes, shares around one-fifth of the country’s carbon emissions
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annually. Being the frontline of the construction operations, contractors
have a significant role to play in carbon reduction. In recent years
industry reports and research studies in relation to devising carbon
reduction strategies have been published (ENCORD 2010; GRI 2011).
However contractors are generally slow to adopt them in practice (Wong
et al. 2015). In the public eye, contractors are responsible for all energy
consumption in the construction process. Nevertheless, collectively bound
by the project-based collaboration mechanism, contractors may be unable
to change their ways of operations in isolation. However, scholars
typically agreed that construction contractors are indeed capable of
reducing carbon emissions in their operations (Lam et al. 2010, Wong and
Zapantis 2013). The key is whether the contractors have sensible reasons
not to stay passive in adopting carbon reduction strategies (Zuo et al.
2012, Ding 2008). Based on a literature review, Acquaye & Duffy (2010)
pinpointed that it is difficult for contractors to change operational practice
if the responding actions are in conflict with their core values. Wong et al.
(2014) conducted a questionnaire survey in Australia to identify the
obstacles that hinder contractors to change their carbon intensive
operational practice. The findings indicated that the associated cost of
introducing carbon reduction strategies may not be easily passed on to
the developers due to competitive tendering. In similar context, they
interviewed industry experts and found out that contractors rarely
venture outside the given scope to reduce carbon emissions due to their
contractually bound obligations for delivery of the projects (Wong et al.
2015). Moreover, the success of carbon reduction strategies adoption is
also reliant on the cooperation from the sub-contractors and suppliers
(Alhorr et a. 2014; Zuo et al. 2012). The above-mentioned studies
indicate that contractors’ decision to adopt carbon reduction strategies
might be affected by the other construction project organisations (CPOs).
Nonetheless, how different CPOs may be affecting carbon reduction
strategies adoption was not investigated in a holistic manner. This paper
presents a study that aims to investigate the influential powers of
different CPOs on the contractor’s decision of carbon reduction strategies
adoption. CPOs in this paper refer to the organisations collaborating in a
construction project. This includes the developers and their consultants,
the main contractors and the sub-contractors.

This paper commences with a review of the carbon reduction strategies
at are applicable to construction contractors. This is followed by a
ription of the research methodologies, with the research findings then
ssed. Finally, concluding remarks and recommendations are ma

(Return to
Schedule)
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10003 bcent years industry reports and research studies in relati
pducing carbon reduction strategies to the construction developments

e been published (ENCORD 2010; GRI 2011). Strategies related to
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advancing technologies to optimize energy efficiency and saving, adopting
less carbon-intensive materials in buildings and advancing technologies to
optimize energy efficiency and saving and developing mechanisms for
evaluating the environmental impact driven by construction activities
were proposed (Fieldson 2009; Li and Colombier 2009; Tsai et al. 2012).
While researchers advocated that the proposed strategies are conducive
to carbon reduction, there is no objective measure to access if the applied
strategies have achieved the anticipated outcomes. In this regard, the
United Nations Environment Programme (UNEP) suggested seven
strategies to help the building sector reduce carbon in construction
projects, these include: demonstrating technology on buildings and rented
office, moving to holistic and systematic solutions to sustainable
buildings, educating the supply chain, renovating buildings to maximize
the reduction of emissions, working to introduce a carbon trade
mechanism for buildings, working with governments to develop policies
that make a difference in emissions behaviour and dedicating research
and development to zero net buildings (UNEPSBCI 2009). Nevertheless,
the proposed guidelines are not project-specific, implying that they may
not be effective in evaluating contractors’ performance in carbon
reduction. Global Reporting Initiatives (GRI) (2011) specifically developed
guidelines for construction contractors to report their sustainability
performances whereby their performance is assessed under three key
aspects: management approach, strategy and profile and performance
indicators. Similar, the developed guidelines have not proposed any
project-specific measure to evaluate these strategies.

In this respect, the European Network of Construction Companies for
Research and Development (ENCORD) developed an inventory that
evaluates the carbon emitted by contractors in a construction project
specifically. The inventory proposes evaluating carbon emission under
twelve aspects as shown in Table 1. This study adopts the work of
ENCORD (2010) as the proposed inventory is considered more suitable to
evaluate contractors’ carbon reduction practice.

RESEARCH METHODOLOGIES

The questionnaire design

accomplish the research objectives, a questionnaire survey was
ucted for data collection. The survey questionnaire contains three
. Part 1 deals with demographic information about the responden

ndents were asked to specify a project they had been invol i
least one year, and the questionnaires of those not having 73
a specified project for more than one year were discarded.

to solicit the degree of respondents’ agreement (from 1 o0
senting ‘strongly disagree’ to ‘strongly agree’ respectivel
ther the strategies were in place to reduce carbon emissions in their
ojects (refer to the operative statements of Table 1). In Part 3,
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respondents were asked to express their degree of agreement (from 1 to
5 representing ‘strongly disagree’ to ‘strongly agree’ respectively) on the
impact of construction project organisations on the contractor’s decision
to adopt carbon reduction strategies. The impacts of 5 types of
construction project organisations: developers [CPO;], design consultants
(architects/ engineers) [CPO,], project management consultants
(superintendent/ other equivalent project managers) [CPOs3], main
contractors [CPO4], and sub-contractors [CPOs] on decision making were
studied. This study received approval from the local university research
ethics committee whose clearance standards are outlined in the Australia
National Ethics Application Form (NEAF).

Carbon Reduction Strategies | Respective Operational Statements

Reducing fuel (project) [CRS1]

Reduce fuel for plants and machinery in use on site

Reducing  fuel  (premises) | Reduce fuel for use in premises which support the
[CRS2] company’s activities (i.e. offices and godowns)

Reducing process emissions | Reduce carbon emissions from physical and chemical
[CRS3] processing involved in the production of mineral products

(such and cements) and metal products (such as steel)

Reducing electricity (project)
[CRS4]

Reduce electricity for plants and machinery in use on site

Reducing electricity (premises)
[CRS5]

Reduce electricity for use in premises which support the
company’s activities (i.e. offices and godowns)

Reducing imported heat [CRS6]

Reduce heat purchased by the company for use at the
company’s project and premises

Reducing vehicle fuel [CRS7]

Reduce the use of vehicles travelling on public highways

Reducing the use of public
transport [CRS8]

Reduce the use of public transports by the employees

Monitoring sub-contractors

[CRS9]

Coordinate with sub-contractors at project level to
achieve items 1 to 8

Reducing wastes [CRS10]

Reduce construction wastes and the associated

transportation for disposal

Reducing high embodied CO2
materials [CRS11]

Reduce the use of materials with high embodies CO2 like
structural steel concrete, reinforcement, cladding,
aggregates and bituminous products

Reducing emissions from the
facility [CRS12]

Reduce carbon emissions resulting from the built object
through better design

(ENCORD 2010)

argeted

toria.
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Master Builders is a major building and construction in
ciation in Australia, and its members represent 95% of all sectors of]
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from the registered contractors list. They were invited to participate in the
survey via either an online platform supported by Qualtrics or hardcopies
delivered by our research team. To avoid disruption to selected
hardcopies recipients, the research team initially sought permission via
telephone before visiting the respective companies in person. Concerning
data analysis, firstly the mean scores of the respondents’ degree of
agreement on the adoption of carbon reduction strategies and the impact
of construction project organisations on the contractor’s decision were
compared. Furthermore, Monte Carlo simulations were conducted to
examine how the priorities of strategies adoption may be affected by the
construction project organisations. Monte Carlo simulation is a
computerized mathematical technique that uses the Multiple Regression
data set to provide an array of possible outcomes and probabilities based
on sensitivity analysis. This simulation allows easy identifiable visuals on
what inputs have the biggest effects on the dependent variable. The same
approach had been successfully adopted by Hong et al. (2016) who
adopted Monte Carlo simulation to identifying parameters for measuring
greenhouse gas emissions in construction projects. In this study, five
multiple regression analyses were conducted to investigate how the
impact of the CPOs (as an dependent variable) may affect contractors
decision of carbon reduction strategies adoption (as an independent
variables). The broad equation of multiple regressions is shown as below:

CRS, = a + b;CPO; + boCPO, + b3CPO3 + bsCPO4 + bsCPOs5 + €

Where:

CRSy = Dependent variable (i.e. the adoption of one out of twelve carbon
reduction strategies CRS; to CRS;3)

CPO = Independent variables (i.e. impact of a particular construction
project organisations on carbon reduction strategies adoption)

a, bl, b2.....b5 = Unknown constant

€ = Random error for any given set of values for CPO; to CPOs

The Multiple Regression results were then further analysed through Monte
Carlo simulation to examine the influential powers of the construction
project organisations on the decision of carbon reduction strategy
adoption.

PONSE RATE AND SAMPLE PROFILE

al of 200 questionnaires were dispatched. 46 respondents ret P
uestionnaires with 2 replies excluded due to being incomplet SenseuE)
esponses were used representing a 22% response rate. The 75
ttracted a reasonable response rate in comparison to Papers
ionnaire surveys in the construction field normally ranging fro ID 003
0% (Wong et al. 2012). Likewise, the response rate of the current
earch is similar to that of the study related to carbon emissions

AUBEA 2017 CONFERENCE PAPERS 3 -5 JULY 2016 RMIT UNIVERSITY



conducted by Lam et al. (2010) that received 100 responses while 652
questionnaires being sent out (equivalent to 15% response rate). Among
the respondents’ backgrounds, 29 out of 46 (i.e over 70% of the)
respondents have had more than 10 years’ project management
experience. The creditability of the respondents is indicative of their
service to the industry thus their responses are considered to be reflective
to the industry’s views in the greater Melbourne region.

FINDINGS AND DISCUSSIONS

Adoption of carbon reductions strategies

Participants were asked whether they agreed with CRS1 to CRS12 were
adopted to reduce carbon emissions in their projects on a 5 point likert
scale from 1 “Strongly Disagree” to 5 “Strongly Agree”. The mean scores
and standard deviations (S.D.) are presented in Table 2.

Carbon Reduction Strategies Mean S.D.
Reducing fuel (project) [CRS1] 2.80 0.85
Reducing fuel (premises) [CRS2] 2.66 0.89
Reducing process emissions [CRS3] 2.48 0.98
Reducing electricity (project) [CRS4] 3.06 0.90
Reducing electricity (premises) [CRSS5] 3.43 0.98
Reducing imported heat [CRS6] 2.84 0.99
Reducing vehicle fuel [CRS7] 2.95 0.94
Reducing the use of public transport [CRSS] 2.95 1.10
Monitoring sub-contractors [CRS9] 2.45 0.98
Reducing wastes [CRS10] 3.08 0.97
Reducing high embodied CO2 materials [CRS11] 2.30 1.02
Reducing emissions from the facility [CRS12] 2.37 1.02

Table 2: Respondents’ opinions of carbon reduction strategies adoption in
projects

The respondents showed neutral or slight agreement towards the
adoption of 8 out of 12 strategies throughout their projects. These
statements generally received scores around the mid-point of the five-
point scale. Mean scores of CRS 4 “Reducing electricity (project)”, CRS 5
“Reducing electricity (premises)” and CRS10 “Reducing wastes [CRS10]"
e greater than three in the five-point scale, indicating respondents tend
agree that these strategies were adopted onsite. Interestingly, CRS4
5, CRS 10 are strategies that are contributive to cost sa
(Return to
Schedule) pver, adoption of these strategies may not necessarily rely
76 oration of the other construction project organisations. Conv
Paners gies that implies higher operational cost or require collabo
ID 003 S among construction project organisations might not be as po
examples, means score of CRS 11 “Reducing high embodie
erials” and CRS 12 “Reducing emissions from the facility” are among
e lowest of the 12 strategies. Successful adoption of these strategies
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requires preplanning of the project design and alternative construction
methodologies. Decisions on designs are heavily reflected on the
construction operations. Carbon reduction strategies may affect the
conventional approach of estimating profit margin in projects might not
be easily accepted by the contractors. Despite developers, consultants as
well as the subcontractors might be willing to help, the industry practice
to award construction project to the lowest bidder may not encourage
new ways of construction operations that enable carbon reduction.

Impact of project organisations on strategies adoption

Multiple linear regression analyses were used to examine the impact of
construction project organisations on the contractors’ adoption of carbon
reduction strategies. The results were further analysed through Monte
Carlo Simulation in order to articulate the impact (in terms of the
Contributions to Variance (CV) and normalised contributions to variance
(NV)) of each of the CPOs on the adoption of a particular CRS.

The outputs of the Monte Carlo simulations indicated that the design
consultants have the greatest impact on the contractors’ decision made
on CRS3 Reducing process emissions (CV= 55.06; NV= 0.52), CRS11
Reducing high embodied CO2 materials (CV= 65.58; NV= 0.42) and
CRS12 Reducing emissions from the facility (CV= 80.39; NV= 0.42). The
results reveals that some carbon reduction strategies may not likely be
adopted without the support of the design consultants. In particular, the
respective strategies are all related to building design. Some scholars
describe construction contractor as merely an executor of the designers’
instructions that may have long term consequences in carbon emissions
(Acquaye & Duffy 2010, Wong et al. 2015). Without endorsement,
contractors may not initialise any change to foster carbon reduction

The means scores indicated that contractors generally disagree that CRS
11 “Reducing high embodied CO2 materials” and CRS 12 “Reducing
emissions from the facility” were adopted. In this aspect, the Monte Carlo
simulations results further suggest that the developers and design
consultants are most influential to the adoption of these strategies. The
results indicate that developers and the design consultants are influential
to contactors’ decision in adopting those carbon reduction strategies that
ay incur additional project cost. The results looks contradictory to
vious studies that reported the industry’s enthusiasm towards adoption
eener and more energy efficient designs in construction projects (Zuo
. 2012). However, this may be linked to the fact that the re Retim to
n reduction strategies have to be adopted at some point in or¢ Schedule)
y with the stringent planning and construction regulatio 77
lia, Green Stars and National Australian Built Environmental R S
e (NABERS) were introduced which serves to establish a co ID 003
nd for rating building energy efficiency (Iyer-Raniga and Wong
2). Some State Governments in Australia such as Victoria have
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tightened their regulations to disapprove new construction or alteration
works that don’t reach a certain level of Green Star or NABERS standards
(Iyer-Raniga and Wong 2012). The introduction of these regulations has
been viewed as the motives toward forcing behavioural changes into the
construction sector (Iyer-Raniga and Wong 2012).

. Developers Design Project Main Sub-
Strategies Consultants | Management | Contractor contractor
Consultants

CV | NV | CV | NV Cv NV | CV NV CvV NV
CRSI 45.50 | 0.32 | 33.60 | 0.24 | 25.60 | 0.18 | 25.70 | 0.18 | 11.00 | 0.08
CRS2 9.40 | 0.05 | 22.23 | 0.12 | 16.49 | 0.09 | 90.15 | 048 |47.62| 0.26
CRS3 30.721 0.29 | 55.06 | 0.52 | 7.50 | 0.07 | 490 | 0.05 | 7.50 0.07
CRS4 6.79 | 0.06 | 19.77 | 0.16 | 3.82 | 0.03 | 79.63 | 0.66 | 11.24| 0.09
CRSS 16.70 | 0.13 | 4.14 | 0.03 | 83.80 | 0.64 | 14.05 | 0.11 |11.83 | 0.09
CRS6 3.82 | 0.01 | 70.67 | 0.23 | 64.01 | 0.21 | 96.92 | 032 | 6542 | 0.22
CRS7 11.70 | 0.07 | 17.03 | 0.11 | 48.57 | 0.31 | 6598 | 0.42 | 14.41 | 0.09
CRSS8 2.53 10.02 | 860 | 0.08 | 6.80 | 0.07 | 6530 | 0.64 |18.60 | 0.18
CRS9 1548 | 0.11 | 36.71 | 0.25 | 20.62 | 0.14 | 41.26 | 0.28 |33.00 | 0.22
CRSI10 25441 0.13 | 60.48 | 0.32 | 042 | 0.00 | 5895 | 031 |43.68| 0.23
CRS11 34471 0.22 | 65.58 | 0.42 | 21.43 | 0.14 | 2549 | 0.16 | 8.36 0.05
CRS12 67.51 ] 035 | 80.39 | 0.42 | 1.14 | 0.01 | 30.39 | 0.16 | 13.75| 0.07

Table 3: Influential power of the construction project organisations on
carbon reduction strategies adoption

Main contractors have the greatest impact on their decision made on
CRS2 Reducing fuel (premises) (CV=90.50; NV= 0.48), CRS4 Reducing
electricity (project) (CV= 79.63; NV= 0.66 ), CRS8 Reducing the use of
public transport (CV= 65.30; NV= 0.64 ), and CRS10 Reducing wastes
(CVv=58.95; NV=0.31). The results can be explained by the cost to be
undertaken by the main contractors. Main contractors prefer to adopt
carbon reduction strategies that can foster cost savings. Main contractors
are charged on a variable amount dependent on the wastes they dispose
to the landfill. Unless the strategies adoption involve design change, main
contractors are more likely to change operational behaviour in order to
save energy consumption from the construction operations. As such, the
ontractors’ decisions towards the adoption of strategies may not be
ayed towards their effectiveness of achieving carbon reduction, but
financial interests.

(Return to
Schedule)

78

Papers

ID 003 2 is a candid need to determine why the construction contracto
criticised as slow and not motivated to adopt carbon reduction
option. This study aims to investigate the impact of construction project
ganisations on the main contractor’'s decision on adopting carbon

ONCLUDING REMARKS
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reduction strategies. Data collected from a questionnaire survey suggest
that contractors resist adopting carbon reduction strategies that may
involve endorsement of the developers or those strategies that may erode
their profits. The results of the Monte Carlo simulations indicate that
design consultants and the developers may have influential power on the
contractors’ decision made on carbon reduction. However, the results also
indicate that contractors don't always adopt strategies with the interest of
carbon reduction. Instead, it is suggested that the motives of strategies
adopted are driven by the financial interest of the individual construction
project organisations and the tightening government regulations.

This study contributes to identifying the role played by construction
project organisations on the contractors’ adoption of carbon reduction
strategies. However, this information should be taken into consideration
with limitation. The comparison of mean scores reported in the discussion
section should be read with due caveats on the limitations of the working
sample and the constraint on the scope of research. It should be noted
that the respondents of this survey were randomly selected from the
contractors list registered in the State of Victoria, Australia. The results of
this study can be viewed as a case study conducted in the greater
Melbourne region. As a further study this survey can be extended to
collecting data in other Australian states and territories as well as other
countries.
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ABSTRACT

In Australia, the current traditional construction industry struggles to
supply housing to satisfy increasing demand. Literature indicates that
house construction completion times using traditional methods are
increasing due to a number of factors. These include an increasing decline
in the numbers of skilled workers, a lack of innovation in the industry and
a disjointed framework for efficient production. It is often suggested that
the increased use of off-site manufacture (OSM) to produce housing will
assist in solving the demand issues Australia is facing. This paper focuses
on detached housing which represents 70% of the housing production in
Australia (ABS, 2009). OSM for housing is defined in this paper as all
components manufactured, services installed and finishes completed in a
factory ready for transport to site and assembly on-site in a short time
frame. The study described here, seeks to identify factors to further
inform the discussion of OSM so that it can be evaluated in the Australian
context. The paper has examined five countries experiences of OSM of
housing, and distilled the factors which influenced the success and failure
of OSM in those countries. Successful introduction of OSM housing is
arguably possible through use of the application of the criteria and
variables presented in this paper.

Keywords: Housing, off-site manufacturing, traditional construction.
INTRODUCTION

Shortages of housing have been experienced worldwide at various times
and for various reasons, and those shortages are currently being
experienced in many countries. This paper addresses the severe lack of
ousing currently being experienced in Australia (Dalton, Hurley, Gharaie,
efield, & Horne, 2013; Donald, 2013). Prefabrication is frequently
osed to satisfy such shortages, but with mixed results. Previous
rch seeking criteria for OSM in Australia analysed case stud (Return to
(London, 2014). This paper examines five countries to id e
rication criteria and variables to inform the Australian hg 81
ry. The countries studied were United Kingdom (UK), United § Papers
merica (US), Japan, Germany and Sweden. These cou 1D00%
pted to address housing shortages via the use of prefabrication and
M, and have all experienced successes and failures in various degrees.
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These countries prefabricated houses in the post-World War 2 (WW2)
period and currently use OSM to produce housing. This paper firstly
reviews the immediate post WW2 period and then compares this to the
recent actions of those countries with respect to OSM of housing.

THE POST WORLD WAR 2 MODELS: GOVERNMENTS AND
BUREAUCRACY

Literature describes the poor perceptions of government instigated
industrialised housing systems developed during the post Second World
War (WW2) period, and the ongoing antipathy for OSM housing held by
the market to this day. Gay (1987) describes the actions of the UK
Government seeking to increase housing supply and address the deficit
post WW2 by using OSM. The deficit was a result of both wartime
destruction of property and a lack of construction activity during that war.
An alternative method was required to satisfy demand mainly due to a
lack of capacity in the traditional housing industry at that time; supply
was increased through the use of prefabrication. Government policy called
for various companies to produce houses using identical accommodation
briefs, with the proviso that the life expectancy of the houses was to be
10 years, 15 at most (Gay, 1987).

Vale (1995) argues that these policies resulted in prefabricated houses
that were less attractive than site built housing, thereby compromising
positive perceptions about OSM housing. The procurement methods used
by the UK Government further damaged the concept of prefabrication by
ignoring the "“economies of scale” that could be realised by mass
production. Manufacturers were allowed to develop their own components
and systems. As a result of individual set-up costs and designs of
components, the cost of prefabricated houses exceeded that of traditional
site built houses (Vale, 1995).

Davies (2005) outlines similar actions by the US Government. These
encouraged housing production through prefabrication to address the
housing shortages experienced post WW2. The shortages were caused by
a lack of construction during the war and an absence of trade skills. The
general brief of the US Government for prefabricated housing during and
after WW2 was for speed of supply, demountable formats and reduction
af on-site labour (Kelly, 1951). Kelly (1951) describes setbacks fo
eptability of these houses by the market and institutions. The factory
luct was regarded as inferior to site-built. Davies (2005) concluded
(Retumio bricated dwellings were regarded as being suitable only to peo

incomes and social status.

82

p— pan, following WW?2 reparations and adjustments to occupatio
ID 004 ese industry commenced production of prefabricated h
een 1950 and 1960. Noguchi (2003) describes the first houses mass-
pduced in factories as being identical in form and monotonous in
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character, and regarded by the market as being of low quality and of poor
appearance. The market rejected these early models but the next
iterations of OSM have been extremely well received.

Germany post WW2 experienced the same circumstances as Japan
including reparations, rebuilding and production of houses to supplement
traditional methods to satisfy housing shortages. Similarly early examples
were rejected as being of poor quality by the market (Venables, Courtney,
& Stockerl, 2004).

For Sweden post WW2, the model varies, in part due to their exclusion
from WW2. Nonetheless, Sweden experienced housing shortages in that
period. The Government's “Million Homes Program” was initiated to
upgrade poor quality housing to suit a rising need for urban housing that
met modern housing standards (Hall & Viden, 2005). Due to shortages of
construction skills, industrialised production systems were used for the
large scale developments of apartments and some detached housing. Hall
and Viden (2005) concluded that the program, although successful in
increasing the quantity of housing, resulted in uniform and monotonous
buildings. They also criticised the lack of community consultation that
occurred during the process.

CURRENT ASPECTS OF OSM, ATTRIBUTES FOR SUCCESS AND
FAILURE

UK and US

The legacies from post WW2 OSM activity continue to retard the
development of OSM through market resistance. This is particularly so for
the UK. In contrast the US market enjoys greater acceptability attributed
to the widespread use of manufactured/mobile homes. In the UK, Craig,
Laing, and Edge (2000) in their study sought to identify ways to mitigate
social and cultural resistance to OSM housing. Craig et al. (2000) argue
that security of investment is problematic for housing produced by non-
traditional methods. They also found OSM housing which emulates
conventional housing forms are more likely to be accepted by the market,
thereby constraining innovation. Further, Edge et al. (2002) refer to the
construction industry overall, including professionals, as being reluctant to
innovate due to financial risk related to poor market acceptance. Finally,
y refer to resistance by institutional bodies and financial houses to
pt OSM houses as financially secure models. OSM of housing in the
d US (precluding mobile homes) is estimated to be in the or (Return to
housing production. e
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housing in Germany also experienced the adverse perceptior
WW?2 prefabrication. However, the German OSM industry addressed
ese perceptions by creating a prefabrication industry association and
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establishing rigorous quality standards to assure the market of quality
and durability (Venables, Courtney, et al., 2004). Also of note, is the
extensive use of demonstration villages throughout Germany. These give
the marketplace wide choice and the convenience of experiencing OSM
products first hand (Venables, Courtney, et al., 2004). Approximately
13% of the housing market is satisfied by OSM.

Japan

For Japan, Linner and Bock (2012) argue that the Japanese culture
positively accepts modular designed products. They describe Japan's
construction history as dominated by post and beam systems and
modular planning. Importantly, the Japanese regard the use of quality
oriented methods of production in factories as a desirable attribute
(Noguchi, 2003).

Literature identifies the need for flexibility and customisation of OSM
housing to satisfy the housing market (Barlow & Ozaki, 2004; Schoenwitz,
Gosling, Naim, & Potter, 2014). In the most successful examples in Japan
(and Germany), face to face meetings are conducted with clients when
preparing designs for housing. It is policy however to ensure options are
limited as additional costs may result due to waste and high stock levels.
Noguchi (2003) points to the use of mass customisation through mass
production of components rather than whole house models, enabling the
market to customise and the producer to enjoy economies of scale.
Japanese OSM producers have therefore been able to offer customisation
of interior and exterior design components as well as individual space
arrangement. Housing manufacturers in Japan also offer attractive service
warranties and follow up inspections, and satisfy around 13% of the
market.

Sweden

OSM housing producers in Sweden also recognhise the need for
customisation (H66k, 2006). They do this to compete with the market's
belief that clients have a high degree of control in the process of
traditional site-built housing. Hook and Stehn (2005) observe that value
creation for OSM product by the OSM industry emulates a traditional
sense of trust and control, suggesting this can be achieved through
ategic alliances and demonstration villages. Reinforcing this Harris and
zelli (2002), argue that the general public have a basic understandmg
(Return to aditional house production processes and suggest the manufac
et s should be translated and applied to OSM product, a proces
84 stood by the German and Japanese manufacturers. The O
p— g in Sweden produces around 80% of the market, to a
ID 004 sure a reflection of dealing with difficult site conditions.
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Manufacture Rather than Construction

There is evidence that a manufacturing regime rather than construction
methodology is an important factor for OSM (Engstrom, 2012; HG0Kk,
2006; Meiling & Johnsson, 2009; Naim & Barlow, 2003). For example
Swedish OSM of housing is produced by manufacturers who evolved from
lumber companies seeking to maintain their market share of the housing
industry (Bergdoll, 2008)). In Japan OSM of houses is performed by
companies such as Toyota, Sekisui, Sekisui Heim, Daiwa and Misawa, all
of whom are classified not as constructors but as manufacturers. In the
US and the UK, the production of OSM houses is by manufacturers, rather
than the traditional construction industry (Pan, Gibb, & Dainty, 2012).

Mass production should be based on standardised parts or platforms,
rather than standardised houses (Veenstra, Halman, & Voordijk, 2006).
This facilitates economies of scale based upon a limited and controlled
stock holding, which is possible when flexible use of components embody
“just in time” (Gann, 1996). Importantly, Nadim and Goulding (2011)
discuss control of the variety and number of components as enabling
commercial aspects to be satisfied for manufacturers producing houses in
volatile markets.

The adoption of manufacturing industry methodologies rather than
traditional construction methods is supported by German, Swedish and
Japanese examples of houses fabricated in factories. Piroozfar and Farr
(2013) assert there are ample examples of the successful use of
manufacturing to produce buildings using new organisational structures,
new processes, new technologies, ICT and flexible automation to create a
more sustainable housing industry. Manley (2009) supports the concept
of manufacturing rather than construction for innovation in the built
environment, suggesting that manufacturers would enjoy a more
consistent and managed work flow than typically discontinuous
construction projects. Manufacturers should therefore be able to address
and maintain effective research and development programs. The
literature endorses manufacture rather than construction noting it is only
mass production by manufacturing processes which can meet demand
(Engstrom, 2012; Kieran & Timberlake, 2004; Meiling & Johnsson, 2009).

UTURE FACTORS FOR OSM

ainability

(Return to

21st Century, the issue of sustainability has become increa Schedule)

nt to human activity. Luther (2009) argues that housing cu 85
s an unacceptable energy footprint and must be critically rev Papers
dress issues of sustainability. Luther (2009) also believes O ID 004
ble of redressing some of the negative aspects for sustainability in
sing. There are important considerations to be addressed in regard to
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Green House Gas emissions (GHG) and waste. Barrett and Wiedmann
(2007) found in a comparative study of on-site versus off-site housing,
that the off-site model achieved 17% lower emissions of GHG (against UK
2006 building codes), increasing to 30% lower GHG using the UK level 4
sustainability code. Significantly their research claims traditional on-site
construction methods cannot reduce emissions unless there is significant
change to on-site methods. One avenue could be applying principles of
lean construction.

Hyder (2012) describes construction and demolition waste for Europe, UK,
US, Germany and Australia as unacceptable. For example, in Europe it is
estimated that 25% of all waste is generated from construction sources.
Teo and Loosemore (2001) estimate the Australian construction industry
contributes between 20% - 30% of annual landfill. Literature suggests
construction waste could be substantially reduced using factory
production systems and therefore enhance the opportunities for success
for all OSM construction applications (Tam & Hao, 2014).

Time, Cost and Quality

The often stated significant advantages of off-site manufacture compared
to on-site construction are time, cost and quality. These attributes should
be the common benefits of OSM. For Blismas, Pasquire, and Gibb (2006)
and Pan, Gibb, and Dainty (2005) however, the reality for OSM
(particularly in the UK), is that few of these benefits have been realised.
In the UK Vale (1995) reported that post WW2 prefabricated houses were
more expensive than traditionally constructed ones. The cost of OSM in
the UK according to Venables, Barlow, and Gann (2004) is greater than
on-site construction. This is attributed to failure to contain costs,
uncertain supply chain management and poor management of the site
itself. In the US, the Lustron house program post WW2 geared up for
mass production which was never realised. It was subsequently wound up
with massive debts (Kelly, 1951). Also in the US, the General Panel
Company demonstrated innovative cassette systems, but could not
achieve market share to cover investments and failed financially. However
Pan, Dainty, and Gibb (2012) claim OSM can provide a superior solution if
a balanced criteria including factors other than cost are considered. For
Japan, the additional cost for OSM compared to traditional methods is
ated by Noguchi (2003) as 8%. It is interesting to note the Japanese
ket regards OSM product as superior in quality and therefore a good
stment. Clearly, these are important lessons for the Australian

g@gggnlg pnents of OSM (Dalton et al., 2013).
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market. Japan similarly has demonstration villages for OSM housing

otion and Marketing
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(Noguchi, 2003). While there are a number of producers of factory built
houses active in the Australian market to my knowledge they offer
demonstration houses for inspection only within their factory premises.
This precludes direct comparison with site-built houses, a comparison
which may neutralise the poor perceptions described earlier. In both
Japan (Noguchi, 2003) and Germany (Venables, Courtney, et al., 2004),
prefabricated houses are regarded as being of high quality. The
introduction of strict quality standards and quality management has
engendered this perception. Germany and Japan present a precedent for
the establishment of exhibition villages in Australia to demonstrate OSM
examples.

SUMMARY OF FACTORS

Governments have considerable influence over housing and construction
clearly demonstrated by the actions after WW2. More recently efforts by
governments indicate growing interest by them in promoting alternative
methods of producing buildings, such as OSM. Consumer perceptions
have been shown to be a serious impediment to successful sales of OSM
housing. Governments should be encouraged to set policies to promote
innovation for housing production; however they must be carefully
managed to prevent poor outcomes. It should be noted Australian
Governments have recently invested in OSM research, the results yet to
be tested.

In Germany and Japan use of demonstration villages has enabled the
market to compare on-site with OSM resulting in a higher market share;
Australian manufacturers should follow this example. Additionally, as
shown in Japan, demonstrating high quality products defuse poor
perceptions of OSM, as experienced in Australia.

From the examples in the UK and US, preparing a workable business case
is an imperative. Financial failure is a certain outcome if the initial
investment is unable to be covered by sales. There have already been
similar failures in Australia.

One of the poor perceptions held by the markets is that of a “cookie-
cutter” market offering, this view has been diluted in Japan, Germany and
weden by offering options and the opportunity to customise housing. It
been shown however that limited options will mitigate potential waste
nacceptable stock holdings adversely affecting operational costs and
ately housing affordability. Customisation to match bespoke o (Return to
uction methods is possible and desirable if market needs are e
his requires systems which produce standard components 87
tandard designs, for example through the use of product plat Prme
ar to watch manufacture). ID 004
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Successful examples of OSM have been shown to be a manufacturing
rather than a construction paradigm. Reasons for this include skills
shortages (although this could also be an issue for OSM), less exposure to
open site conditions, more efficient and safer assembly on site reducing
time and errors and importantly injuries to personnel. In Australia mass
production could prove difficult as the market is relatively small. As
demonstrated, financial failure is likely when large investments cannot be
supported by the market. Rather than establishing new single purpose
manufacturing facilities, use of existing manufacturers would contain
costs. Use of design for manufacture and assembly principles can reduce
on-site time. Manufacturing regimes which incorporate suitable
management systems will improve quality and at the same time enable
customisation to improve choice for customers

Sustainability may represent another factor supporting a change to OSM
of housing. Over 60 % of Australians now have concern for the
environment and global warming according to the CSIRO (Leviston, Price,
Malkin, & McCrea, 2014). Zero waste and zero emissions will not only
reduce the cost of housing but also reduce the cost of operation. The
argument of improving sustainability through reduction in waste (labour
and materials) and emissions could be an important marketing tool as
well as producing substantial cost benefits.

CONCLUSION

This paper has reviewed factors affecting OSM of houses in five countries
to inform OSM in Australia. Using traditional construction methods for the
supply of housing has demonstrated poor characteristics for productivity
and affordability. Further, the traditional on-site construction
methodologies are unlikely to improve due to skills shortages and
resistance to change. This has inspired a search for alternatives. There is
agreement that adopting factory production methods should assist in
improving the volume of housing supply, reduction in cost and better
quality.
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ABSTRACT

Upon graduation from University many students lose access to support
structures such as peers, academic mentoring, etc. This may lead to
tension, stress and failure to perform effectively in their new workplaces,
especially if the workplace itself is stressful, as it is in construction.
Evidence indicates that the construction sector is a uniquely stressful
environment, where the development of resilience is imperative for
success. There is currently a perception that the development of resilience
skills is not included as learning outcomes within units of study within the
built environment discipline. In order to determine the scope and depth of
resilience within construction curricula, staff and students from seven
universities were interviewed using a semi structured instrument. These
interviews were preceded and followed by industry roundtable discussions
to contextualize enhanced learning opportunity and benefit. Emerging
themes suggest that there are many opportunities to provide resilience
learning within curricula with little adaptation required. Examples of useful
case study type introductions to industry that may bolster students were
provided by the interviewees. These examples are utilized in a Resilience
Toolkit that is outlined. Noteworthy advice from students regarding best
practice lecturing suggests that an academic with a balanced career path,
comprising both industry experience or industry contacts to draw from,
together with academic standing appears to provide a learning experience
best suited to incorporate resilience behaviours and requisite training.

Keywords: Resilience, coping, construction, curricula, built environment
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has been vocational with career advancement from a trade background
through the organisational structure where coping and resilience became
embedded. Professional career advancement has changed this, with degree
qualified graduates taking on increasingly higher levels of management and
concomitant responsibility at an earlier stage in their career. Research
described in this paper, adopts the premise that whilst at University
students are provided with high levels of support across a range of avenues
that helps them cope with their day-to-day learning activities and their
experiences and interpretations of industry activity. Upon graduation, most
students lose access to these support mechanisms. This increases tension
and stress which can lead to failure to perform effectively in their new
workplaces, especially if the workplace itself is stressful, as it is in
construction. A paucity of research on resilience in construction education
was identified at the commencement of the project reported upon.
However, more recently we are drawn to the work of the following
(Holdsworth, Turner, & Scott-Young, 2017; Michelle Turner, Holdsworth, &
Scott-Young, 2016; M Turner, Scott-Young, & Holdsworth, 2015; M Turner,
Scott-Young, & Holdsworth, 2016).

RESILIENCE

Resilience has been researched since the 1970s, largely within psychology,
(Tusaie & Dyer, 2004, p. 3). Early resilience research examined children
who appeared to be invulnerable to adverse life situations (Earvolino-
Ramirez, 2007). Over time, the original term “invulnerable” was replaced
by the term “resilience”. As resilience research has developed it has
focussed on the mechanisms by which it operates. Resilience promoting
factors have commonly been discussed within three broad areas: individual
young people, their families and the societies in which they live (Garmezy,
1991). A framework of resilience includes protective processes; for
example, resources, competencies, talents, and skills that sit within
individual-level factors; social-level factors, for example within the family
and peer network, and societal-level factors, for example the whole school
environment and the community.

This research defines resilience as behavioral, attributional or emotional
responses to the shocks and challenges graduates would inevitably face
upon entering the construction industry.

rious researchers have designed different models of resilience (Caldeira
immins, 2016; Gillespie, Chaboyer, & Wallis, 2007; McAllister &
innon, 2009; Tusaie & Dyer, 2004; Tusaie, Puskar, & Sereika, 2007;
e, 2011). The main factors of resilience models or frameworks ‘SRceﬁggag
escribed as personal, family and social perspectives of the indi

dition, mental and physical aspects were also includec 93
asized in various models. Incorporating antecedents, protecti fg%%’;
actors and consequences as components of these models, resea

mpted to explain the link between different factors. Resilience is shown
be evident in times of transition, where there is a great deal of stress
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(Beasley, Thompson, & Davidson, 2003). Walker, Gleaves, and Grey (2006)
argue the importance of resilience in higher educational contexts when
considering the enduring demands placed upon students entering
university, namely, increases in cognitive complexity, comprehension of
uncomfortable and unfamiliar ideas, and the questioning of accepted
attitudes and behaviours.

Analysis of the literature aligned with a desk audit together with preliminary
discussion between the project stakeholders/ team suggested several key
factors of resilience that affect construction management students most
significantly. The team brought together their knowledge of CM curricula,
detailed analysis of extant models of resilience (described above), a
comprehensive literature review from a broad range of disciplines to
develop a framework of resilience. The framework established the
relationship between different components of resilience. The following
explains the influence of one factor upon another in the framework and
examples are provided in Table 2 at the end of the paper.

ANTECENDENTS

Adversity and change are considered antecedents along with several
resources individuals have in their personal, family and social life. In the
case of negative antecedents, for example adversity and change, deemed
risk factors, are strengthened with the influence of personal (low self-
esteem) and environmental (family disharmony or lack of support) factors.
Alternatively, the presence of protective factors, for example, personal
(motivation), family (parents’ support), university (mentor guidance) and
work (supervisor’s appreciation and work-life balance) can develop
individual resilience and minimize the impact of negative outcomes (stress
and anxiety) created by strong input of risk factors.

RESILIENCE

The tension between the positive outcomes from protective factors and
negative outcomes from risk factors can be moderated by level of resilience
which work as a ‘striking balance’. With strong presence and active role of
protective factors, resilience of individuals can be increased and remain
stable and provide a good balance which can result in better consequences,
for example understanding a problem, personal control and growth and an
ability to maintain a constant level of competence and performance. On the
her hand, the absence of protective factors and their influence can delive
imbalance between the positive outcomes and negative outcomes and a
ical and mental breakdown may occur as a negative consequence due

(Return to poor level of resilience.
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as future work life. Along with the strong influence of protective factors,
these interventions can add significant benefit and work as a safeguard and
lead an individual to favorable consequences and outcomes.

This proposed framework was applied to existing built environment degree
programmes and an action research study developed to trial the framework
and consequesntly develop a toolkit for resilence.

METHODOLOGY

This research project was largely exploratory following Brown (2006), a
new problem was tackled with an objective to build a better understanding
of building resilience in a tertiary environment from a student’s perspective
(Singh, 2007). A preliminary methodology was determined by the nature
of the research and the investigative design (Schuilin & Kiewiet, 2016).
Various methodologies were assessed, consequently ‘action research’ was
determined as the most appropriate overriding methodology due to its
flexible enquiry process allowing for incrimental understanding, evaluation
and improved practice outcomes (Bassey, 1998; Dick, 2002; Frost, 2002)
(Hien, 2016; McNiff, 2013; Rossman, 1998).

The project concerned the resilience training of undergraduate students in
Australian construction management degrees. There are a limited
population of universities that provide construction management degrees
in Australia, the majority of these form part of the AUBEA network. Through
this network a sample of degree programs was obtained wherein a
purposive sample of potential participants was derived. The purpose criteria
being that academics and students were from an institution delivering
undergraduate construction management degrees. Post ethics approval,
each respective Head of Department/ Discipline was contacted seeking their
consent that staff and students take part. It was anticipated that across
seven selected institutions there would be seventy-seven interviews (staff
n=3, students n=5, associated industry/ sessional n=3 /per institution).
Our final sample was fifty-two (Table 1). In addition a national advisory
committee (NAC) of stakeholders (n=11) was also recruited and
interviewed prior to and after the series of University interviews. For this
type of research, it is suggested that the overall response rate is sufficient
and generalizable data would be an outcome for the discussion section
ertens, 2014).

1: Participation

(Return to
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E 1 3 4 Y N
F 5 7 12 N N
G 3 2 5 N Y
Recent 0 1 1

graduate

Uni Total | 24 28 52 1 3
NAC 11 0 11

O/ll Total |35 28 63

A student, staff/industry ethics pack was disseminated that included all
essential documentation including; respondent’s informed consent,
willingness to participate and a specific interview protocol developed from
the literature review. The industry focus group/ advisory committee was
interviewed post this activity in order to provide a sense check of both the
material sourced and the specific focus of the research questions. In parallel
to the literature review being undertaken each participating university was
asked to provide detailed information of their degree programs. This
included unit/course outlines, details of assessment and both institutional
and local learning outcomes/ objectives. At this juncture a proposed
framework of resilience was created. The sample was determined,
contacted and interviewed at their respective university over a period of
two months. At the meetings, which were all digitally recorded, notes were
taken which in combination allowed comprehensive transcriptions/ audio to
be entered into Nvivo©. Following this, nodes were created that highlighted
themes and these in turn were cross-referenced between institutions and
scrutinised against the proposed framework. A summary presentation was
presented to the industry focus group/ advisory committee as part of the
action research methodology determined at the outset of the research.
Finally, comparisons were made with the literature sourced and the final
framework for resilience was developed.

DISCUSSION & OUTCOMES

Table 2 identifies the resilience framework themes and some of the project
findings. A range of findings against each of the identified framework
themes is given, with student comments selected from the face to face
interviews that best illustrate the findings. Evidence indicates that the
2xplicit introduction of resilience themes in built environment curricula o
2 universities involved in this project varies significantly. A number o
ents indicated that they received no “resilience education” and were
é%%?éﬂfe? are of curriculum interventions to address their capacity to “co

ry. Other students were able to identify examples of resi
96 ng” they had undertaken during their degrees that they were
Papers ate into “coping” mechanisms in the industry. When further
1D006 erview a number of students did in fact undertake similar acti
ere unable to appreciate the role of such learning activities in building
eir own personal resilience. Evidence from the students indicates that the
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resilience required to work in large, complex and stressful construction

environments is not explicitly addressed within any one subject area, which

may in itself contribute to students feeling “under-prepared” for industry.

Yet conversely, the evidence also reveals the implicit use of learning

activities within the curricula that address resilience themes across a range

of subjects, such as personal time management, signposting, capstone
project, group work, reflective practice covering specific attributes, industry
experience, working on site, site visit, internships, part-time work before
graduation etc. The prevalence of such learning activities across a range of
subjects/ courses and the inbuilt resilience activities may not be
immediately obvious to students, but it is clear that such activities are
frequently tackled and undertaken in a number of teaching areas in built
environment education. Such results indicate the need for explicit use of
resilience activities to aid students’ own personal growth in resilience and
to create an explicit area for built environment academics to build upon.

Upon reflection of the literature and the project findings, this study has

identified five key explicit steps to develop resilience skills in construction

management students;

1. Identify and incorporate different levels of resilience themes in several
CM courses by the year of attendance and acknowledge resilience as one
of the learning outcomes or attributes of the CM degree.

2. Develop and re-design identified course assessments considering
resilience research, for example, emphasizing communication, verbal
presentation, group work or role plays and provide sessions with
industry experts.

3. Introduce the concept of resilience early, reinforcing the benefits of
resilience and consequences of negative outcomes. In addition, students
should be asked to identify and reflect on the antecedents, protective
and risk factors and their consequences on individual cases along with
assigned mentors. A day-long workshop in year 1 and year 3 would
improve resilience significantly.

4. Develop support mechanisms to encourage students and graduates to
become better acquainted with resilience. For example, junior students
consulting with senior students and academic mentors whereas senior
students and graduates could solicit advice from alumni.

5. Examples and case studies should be developed and taught considering

the context of CM program and university culture and perspectives of

student and academic staff cohort. Case study solutions may be
established through reflection of engaged parties along with experts
commendation.
ponse to the five steps identified above a resilience “toolkit” fo (Return to
nment educators to adopt and explicitly promote to student Schedule)

ates, is developed. The Toolkit for Resilience, a key outcome fro 97

ch, has been prepared for dissemination via web link and li Papers

opy to the membership of AUBEA. The toolkit describes the res ID 006

rtaken, catalogues the information collected, identifies a number o

rses where the use of the toolkit for resilience would be appropriate and
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presents a series of case studies that are useful for academic staff in the
various units/courses that reside within a typical undergraduate
construction management program. Parts of the toolkit have been utilised
in the discourse of the research presented in this paper with
acknowledgement to the Office of Learning and Teaching that supported
the research.

CONCLUSION

The capacity of built environment graduates to perform effectively in the
Australian construction industry is based upon a number of factors. One
key factor is their ability to adopt resilient behaviours in a stressful,
complex and often emotionally challenging environment. This study has
identified a number of resilience themes that underpin the building of skills
in resilient behaviour for construction graduates and sought to determine
the prevalence of such themes in the curricula of built environment degree
programmes in Australia.

The perception by students and industry that the development of resilience
skills is not included within units of study in built environment degrees has
been shown in this research to be a product of the “explicitness” nature of
learning activities. Emerging evidence from students, staff and curriculum
audits in this study suggest that there are many opportunities for resilience
learning within built environment curricula, although unequivocal detail
around resilience as a learning outcome needs to be built into the curricula.
Adaptation of existing resources may also be required and evidence from
student interviews suggests that an academic with a balanced career path,
comprising both industry experience or industry contacts to draw upon,
together with academic standing appears to provide a learning experience
best suited to incorporate resilience behaviors and requisite training.
Finally, the study has produced a "“Toolkit for Resilience” that includes
resources for use in the built environment curriculum. The trialing of this
toolkit will inform future studies and enable greater depth of analysis of
resilience in construction, thus producing longer term benefit to both
graduates and the wider Australian built environment industry.

LIMITATIONS

the interviews to ensure anonymity, no demographic details were
ected and it is suggested the perceptions of a first year student may
to some degree when compared to a fourth year students, thi
t the generalisability of the findings. For the future it is propose
e comprehensive quantitative survey be undertaken to te
work described in this research and further validate the tool
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Comparing continuance commitment in a project
orientated organization.

ABSTRACT

Organizational commitment is recognised as having a positive relationship
with employee retention and performance, yet the nature of commitment
in a project-orientated organization is unknown. Project orientated
organizations are complicated by temporary teams, varying workloads
and inability to guarantee future projects. To date, research in project
orientated organizations treats employees as an homogenous body.
Adopting a case study methodology, this research explored organizational
commitment within a project organization, comparing staff within the
organization. Employees were asked to complete an online instrument
measuring affective, normative and continuance commitment. Analysis
compared results from project managers, project staff and support staff.
The research found that project managers reported stronger affective
commitment; support staff reported the strongest normative and
continuance commitment. The concept of self-investment by employees in
the organization is explored as a possible cause of high continuance
commitment amongst support staff. Project organizations can use this
information to enhance their management of employees. It is important
for an organization with project and non-project employees to understand
and meet the needs of different roles. The research concludes that the
projectification of organizations has wider human resource management
and productivity implications and requires further investigation.

Keywords: Commitment, organization, project.

INTRODUCTION

Increasingly, organizations are adopting a project based structure, known
s “projectification” (Bredin and Soderlund, 2011). Project orientated
organizations are different to non-project organizations because of their
varying workloads, temporary teams and irregularity of future projects
jurner, Huemann & Keegan, 2008). The nature of organizational
pmitment in an organization with project characteristics is unknown
ommitment is recognised as having a positive relationship
pyee retention and performance (Meyer and Allen, 1997). The
102 standing the nature of commitment in a project organizatio

pquisite to improving these desirable behaviours. Adopting a
Papers . . . .
1D 008 methodology, this research explored organizational commi
n a project organisation, comparing project and support staff
organization.
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This paper reviews current knowledge in the field of organizational
commitment. It explains the increasing popularity of project orientated
organizations. Data comparing project managers’ commitment to other
staff within the case study organization is presented, before the
discussion centres on the major theme found: continuance commitment in
the organization.

LITERATURE REVIEW

Organizational commitment is often referred to as the measuring of
employee’s attitudes and behaviours (Morris, Lydka & O’Creevy, 1993).
To measure organizational commitment Allen and Meyer (1996)
developed the Three Component Model (TCM). Although it still relates to
measuring attitudes and behaviours, they identified three types of
commitment: affective commitment, continuance commitment and
normative commitment. Affective commitment relates to whether the
person chooses to work at the organization because they want to work
there. It also relates to the employees connection to the values and
beliefs of the organization (Allen & Meyer, 1990). Continuance
commitment occurs where the employee works at the organization
because of the perceived cost or losses associated with leaving, or
because there are no alternatives to current employment (McGee and
Ford, 1987). Normative commitment refers to whether the employee
works at the organization because they feel obligated to have loyalty to
their organization (Allen & Meyer, 1996). Ideally, an employee would
have strong affective commitment with lower normative commitment and
weak continuous commitment. Allen and Meyer (1996) found that
employees with higher affective commitment and normative commitment
were less likely to have an intention to leave the organization.

The trend to measure commitment has not decreased with time. This is
attributed to the association between commitment and organization
performance, the vast number of antecedents and outcomes, and the
perceived continued lack of clarity around the concept of commitment
(Suliman and Iles, 2000). Analysis of literature published between 2010
and 2014 shows breadth in application of commitment research, including
moving into previously unexamined cultures such as the Middle East
region (eg. Suliman and Iles, 2000; Yousef, 2002) and China (eg.
wman and Sheikh, 2012). Aside from cultural exploration, there
tinue to be opportunities to examine the nature of specific antecedents
outcomes of different forms of commitment, and the nature o

itment development (Bergman et al., 2013). e

103

Papers

uance commitment is different to affective and normative for
ociated with external regulators of work behaviour (Meyer,
andenberghe, 2004). Its positive relationship with producti 101008
tful (although this is reflective of local culture, as reported by
liman and Ilse’s (2000) in research in Jordan), and it is thought to be
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an indicator of an employee’s intention to leave; high continuance
commitment should not be interpreted as a positive achievement. Three
specific causes of continuance commitment are thought to include longer
tenure in the organization, having value to the organization recognised
and individual negative affectivity leading which is thought to lead to
perception of few alternatives (Iverson and Buttegieg, 1999).

Since continuance commitment is reflective of the cost of leaving, it could
be managed by above average pay, flexible hours and other fringe
benefits which might make it very difficult for an employee to leave;
however whilst the employee continues to fulfil responsibilities, they
might not be performing at their best. Research suggests that benefit
plans increase employee commitment and reduce intention to quit
(Ayache and Naima, 2014). However, Ayache and Naima used the
combined measure of commitment - the OCQ - in their research and are
therefore unable to eliminate the possibility that the employer in their
research was “buying” continuance commitment from the employees and
that high commitment scores were false.

The nature of continuance commitment being influenced so strongly by
external factors which are under the control of the employer has not been
overlooked. Coleman, Irving and Cooper (1999) describe the importance
of the external locus of control and Vandenberghe and Panaccio (2015)
explored the role of locus of control in influencing continuance
commitment. However the presence of these external factors cannot
disregard the individual perception of a factor’s value, which will in turn
be influenced by personal variables. It is possible, then, that employees in
similar roles might be influenced by similar variables such as career stage
and family priorities.

There has been a shift in the 21st century, known as “projectification”, in
which organizations adopt structures which have co-existing and
temporary parts (Arvidsson, 2009). Heumann, Keegan and Turner (2007)
defined project orientated organizations as organizations that manage
both internal and external projects; have an organizational strategy and a
corporate structure that is designed for working on projects including
project management teams. Employees within project orientated
organizations have to deal with fluctuating workloads and uncertainties
ound future projects, locations, and roles. Due to these issues Turner et
suggest that the requirements of HRM within project orientated
izations are different compared to non-project orientated
BT izations. They also highlight that there is a lack of research in
exities of HRM in project orientated organizations. Bredi
104 lund review HRM in project organizations (2011); they ap
PEIIEE ystems as collective, configurational and complementary. All
ID 008 . . . . . . .
recognise the different roles in a project-oriented organization®
agers, project managers and the influence of HRM designed for one
e when directed towards a different role. A limitation of Bredin and
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Soderlund’s HR quadriad is that support staff are not explicitly identified.
Whilst their definition of the HR quadriad is that the four roles have an
interest in common, and therefore the exclusion of support staff is logical
because they do not share the same interest in projects, this research
argues that there is still a role for support staff in project organizations.

Challenges in project orientated organizations include the promotion of
work life balance for employees and career development. Issues with
career development arise in project orientated organizations because
often project members do not know what future projects are coming up
after the completion of their current project (Turner, Huemann & Keegan,
2008). Hobday adds that project oriented organizations do not prioritise
formal training and staff development (Hobday, 2000); again, it is unclear
if this characteristic applies across the whole organization - if PMs don't
get sufficient development, do support staff get any either?

Despite the added issues around project teams, project orientated
organizations have been found to have a higher retention rate of staff
compared to non-project orientated organizations (Turner et al., 2008). It
is believed that this is because project oriented organizations provide
their employees with more challenging work opportunities.

Whilst research into project-oriented organizations has progressed in the
last 10 years from exploration and development of concepts, to testing of
theories, all the research published to date relates to project staff in an
organization. Van Emmerik and Sanders (2005) wrote that “previous
studies that have examined the relationship between mismatch and
employee outcomes for different groups of employees are sparse”
(p.713). This research agrees: the nature of interaction of project and
non-project staff within a project oriented organization has not been
explored.

RESEARCH DESIGN

After extensive investigation into methods currently used in organizational
psychology, the research adopted a case study methodology as an
appropriate method from which to build a theory. Welch et al. (2011)
review the four approaches to theory building from case studies; they
escribe Eisenhardt’s (1989) and Yin’s (2009) arguments for the role off
e studies in developing a hypothesis prior to testing. Generalization o
heory is less important during this early stage. Since this research is
ring the possibility of a relationship between contin (Retum to
itment and job role that has not previously been investigat e
tudy approach is considered suitable. Further support for the 105
study method can be found in Yin (2009) who regards case s e
rticularly useful where the data is collected from an enviro ID 008
h cannot be controlled by the research, as is the case here. The
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researcher is an observer of the organization and has no intention to
intervene.

The case study organization was a Melbourne based high density
residential construction company that had been operating for 28 years
and has two departments: development and real estate. The development
department has 43 employees who are responsible for designing, building
and managing the construction of large apartment buildings in Melbourne.
The real estate department has 22 employees who are responsible for
marketing, sales and customer relations in order to sell the spaces within
the large buildings.

Data was collected from employees via an online survey. Commitment
was measured using Allen and Meyer’s (1996) Three Component Model.
In order to investigate any differences in commitment across the
organization, employees were grouped according to their position as a
project manager, a member of a project team, or support staff. The
results were analysed using SPSS with the aim of identifying any potential
relationships between commitment and role.

RESULTS

Of the 65 employees that were emailed the questionnaire, 35 employees
responded. The data was analysed in two stages, stage 1 using
descriptive analysis and stage 2 using t-tests to test the relationships
between variables for significance. Three job roles were defined: project
managers, project staff and support staff. Within the organization, project
managers managed the implementation of the documented project,
usually from a site office. Project staff were assigned a project to work on,
which could mean they were in charge of design, documentation or
customer relations for the project. Support staff were not assigned to a
project but worked to support the administration tasks required for the
general running of the organization; they were located in the head office.

The results of the analysis is presented by job role group: project
managers (n=8), project staff (n=12) and support staff (n=15). Staff that
completed the survey assigned themselves to one of the three roles.

e project managers had the highest affective commitment of 34.13,
ywed by support staff with 33.76 and the lowest being 33.25 for the
ct staff (see Table 1). There were large differences in the r
pen the roles when it came to measuring continuous commit
106 rt staff showed the highest results with 38.27 followed by p
Papers ith 33.33 and lowest from project managers being 29.88. S
ID 008 had the highest score for normative commitment being

ed by project staff with 29.75 and project managers with 29.63.
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Table 1: Commitment

Project Manager Project staff Support staff
AC 34.13 33.25 33.76
NC 29.63 29.75 30.20
CC 29.00 33.33 38.26

Initial examination of the data shows each of the roles has one form of
commitment higher than the others. For project managers, affective
commitment is the strongest form of commitment, suggesting they are
emotionally engaged with the organization. For project staff, normative
commitment is much lower than affective or continuance commitment,
indicating a lack of obligatory commitment. Viewed in conjunction with
the reasonable affective commitment result, this is a positive trend.
Support staff reported a higher continuance commitment score than
affective or normative commitment; this is initially thought to be a
concern, since continuance commitment is indicative of remaining at an
organization due to potential losses associated with leaving. It is not
associated with an increase in productivity or retention.

Of the three forms, only continuance commitment reported statistically
significant differences between the three roles. Cronbach’s alpha co-
efficient for internal consistency for continuance commitment was 0.764.

On the advice of Pallant (2004) an independent samples t-test was
conducted to compare the mean continuance commitment scores for
project managers and support staff. The difference was significant for
project managers (M=29.88, SD=10.59) and support staff (M=38.27, SD
= 7.19; t(20)=-2.421, p=.025). The difference between mean
continuance commitment scores for project staff (M=34.1, SD=5.70) and
support staff is not significant, although shows a similar trend to that
shown between project managers and support staff.

veral items in the continuance commitment scale show a significant
It when project managers and support staff are compared. The item
ad not already put so much of myself into the organization I gaigh et to
er working elsewhere” is of particular interest. This item Schedule)
cant difference between project managers (M=1.67, SD=.500 107
t staff (M=3.00, SD=1.33; t(11.711)=-2.941, p=.013), p il
gers and support staff (M=3.67, SD=1.29; t(-4.420)=22, p ID 008
between all project employees (M=2.37, SD=1.212 ) and suppor

f (t(32)=-3.014, p=.005). Project managers scored this item weakly
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albeit with a greater standard deviation, compared to support staff who
scored the item strongly.

A further item, “It would not be too costly for me to leave my
organization in the near future” was also significantly different between
project managers (M=3.0, SD=1.414) and support staff (M=4.40,
SD=1.454; t(24)=2.453, p=.022). The results of this reverse item on the
scale shows that project managers believe, more than support staff, that
it would be costly to leave the organization.

The mean tenure of support staff was less than for project oriented staff
which was also less than for project managers, however this was not
significant. The only significant demographic difference in roles was the
gender: support staff are more likely to be women. However there was no
significant association between gender and continuance commitment
variables.

DISCUSSION

The purpose of the research is to explore the nature of commitment in a
project orientated organization, such that a theory around commitment in
a project orientated organization could be proposed and tested in later
research. With insignificant results, it is not appropriate to suggest a
theory relating to affective or normative commitment. However the
presence of a significant result for continuance commitment warrants
further exploration.

The results noted the significantly higher continuance commitment for
support staff than for project managers. Continuance commitment scores
are underpinned by the perception that there are few alternatives to the
current employment situation, and by the perception that leaving the
current organization would be costly in terms of losses. One conceivable
cause which might fit with the different job role of the two groups is the
locus of control theory. Coleman, Irving and Cooper (1999) found
continuance commitment to be positively associated with an external
locus of control. Support staff might perceive that the benefits they
receive are a result of an external control. Vandenberghe and Panaccio
(2015) find that locus of control only has a moderating impact on the
osts of leaving sub dimension of continuance commitment, not on the
ception of alternatives. They also associate the sense of impact (ie. the
)loyee’s ability to influence decisions in a work context) with locus o
(Retum to ol, and this research supports this notion. In our case
SO ization, project managers might be more likely to have a g
108 of impact at work, thus bringing the locus of control internall
e as the effect of lowering continuance commitment. There is evi
ID 008 pport this notion: project managers reported the highest infl
their job compared to the project orientated staff and support staff.
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They also reported the highest satisfaction with the amount of influence
they have over their job.

The discussion will explore the two continuance variables with significant
results: “If I had not already put so much of myself” and “it would not be
too costly”.

If I had not already put so much of myself into the organization I
might consider working elsewhere

The continuance commitment variable “If I had not already put so much
of myself” suggests the respondent feels they have given themselves to
the organization, or invested themselves in the organization. Meyer and
Allen describe continuance commitment as a result of a combination of
the size and number of investments (ie. time and energy) made (Meyer
and Allen, 1990). It seems logical therefore to refer to this item as the
self-investment item.

The results showed that the support staff perceived that they invested
themselves in the organization, and that project managers perceived they
invested relatively little of themselves in the organization. Self investment
is not a common phrase in the organizational psychology field. Faunce
describes self investment as “a commitment to an activity based on the
relevance of that activity for self esteem” (2003, p.4). His model shows
individuals will tend to increase the self-investment they make towards
their employing organization only where they see an increase in self
esteem as an outcome, and where self esteem is a valued concept.
Although support staff score this item highly it does not indicate that this
group of employees actually do invest themselves in the organization.
However it might indicate that this group of employees perceive that they
do. The perception of self-investment in your employing organization is
relative to how much you expect to self-invest; perhaps this group did not
expect to invest themselves in the organization, but since they have
done, they perceive this to be a strong investment. Whereas the project
managers always expected to self-invest in the organization - maybe
because their role is more senior, and also because they recognise that
the profitability and success of the organization relies, in part, upon the
project managers successfully completing projects. Since they expect to
If-invest, maybe they don’t rate it such a strong item. If we have no
ectation to give, then a little sacrifice might be felt as a large self-
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explanation were to be further investigated and found to be
tations about self-investment might play an important rc
uance commitment.

ght be asked if self-investment is related to gender or tenure in this
ple. This might suggest that female employees have different
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expectations relating to self-investment than male employees, or that
they have different priorities such as family responsibilities. Given Faunce
(2003) relates that greater self-investment occurs where self esteem is
important, a female employee with family duties for whom self esteem is
unimportant might perceive small sacrifices to be large self-investment,
thus influencing continuance commitment. Unfortunately, the data
provided no evidence to suggest that gender or tenure are significantly
related to this continuance commitment item. Meyer, Allen and Smith
reported in 1993 that this item reflected the time spent at the
organization and the employment status achieved. However there was no
significant relationship between tenure and continuance commitment. This
research does not disagree with Meyer et al, but is unable to provide
evidence to support the link between tenure, status and self-investment.
In fact, Meyer et al. don't mention that perceived self-investment could
be influenced by personal factors outside the organization.

It would not be too costly for me to leave my organization in the
near future

The second item to report a statistically significant result was “It would
not be too costly for me to leave the organization in the near future”. This
item reported a higher mean for support staff than project managers.
Interpreting this result, it is suggested that support staff feel they have
less to lose than project managers feel they would lose, if they left the
organization.

Factors to consider as causes of this result are the nature and quantity of
benefits offered to staff, and the ability of an employee to receive the
same benefits at another employer. Also, where self-investment is an
internal regulator of work behaviour, the costs associated with leaving the
organization is an external regulator, although the strength of the control
is moderated by an individual’'s values. Therefore an additional
consideration is the value placed on these benefits by the employee.

The potential losses or costs of leaving are understood to focus on the
tangible benefits paid in addition to basic salary. These may include
superannuation, company car, health  insurance, professional
development and a formal career path within the organization. The results
ggest that project managers get more benefits than support staff, and
at these benefits are associated with tenure at the organization and are
transferable; if they left they would leave the benefits behind.
(Retumn to ative explanations are that all staff receive the same benefi
Soecte rt staff value them less, or that support staff are the recipie
110 ent benefits that are transferable. Since the research aim
Papers are commitment scores, the actual benefits awarded to empl
1D008 not investigated.
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CONCLUSION

This research explored the nature of organizational commitment between
employee groups in a project orientated organization. Affective and
normative commitment were not found to experience significant results,
but continuance commitment was significantly higher for support staff
than for project managers. Two specific items on the continuance
commitment scale were significantly different between project managers
and support staff. The research explored the concepts of locus of control,
self-investment and the provision of benefits as factors causing the
difference.

This research supports the initial findings of Vandenberghe and Panaccio
(2015) into the role of locus of control as a moderator of continuance
commitment. The research found that different groups of employees
perceive a different experience of self-investment, impact at work and
perceived alternatives, simultaneously with experiencing different needs.
These combine to demonstrate different levels of continuance
commitment. The question must be asked if this is a unique finding in a
project orientated organization, or if all organizations experience this
difference between job roles to some extent? Perhaps projectification
exacerbates the different experiences of groups of employees. Future
research should consider comparing these findings with other
organizations of various structures, including project orientated, to test
the theory that employee groups experience significant differences in
commitment and possible explanations.

Limitations of the research are that data were collected from one
organization and the findings are not intended to be generalizable. The
data collected was a single stage approach so explanations offered here
are not able to be supported by empirical evidence; that is the role of
future research.

In spite of the limitations the value of this research is twofold. Firstly, this
organization presents as one which is in danger of losing support staff
which will reduce the efficiency of the projects implemented, and will
require significant investment of time and money in recruiting and
training replacement employees. The organization would benefit from
pplementing the quantitative data collected with further conversations
arding employee commitment and what can be done to improve this
Id it be thought a problem. Secondly, the general value to the
mic community is that it has been made clear from the statis (Retum to
cant results, that groups of employees (according to job ro PeEaUs)
n in the organization) cannot be treated as if they have the 111
. Further, Vandenberghe and Panaccio (2015) point out the ok Papers
ical implications of any research into commitment: knowing 101008
ences commitment facilitates an organization managing it proactively
ough interventions delivered to the right people at the right time.
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Factors driving global outsourcing of materials
for the Australian construction industry.

G. Hadj' & Dr. A Manzoni?
lUniversity of Melbourne, 2 Victoria University
Abstract

The Australian construction industry sources products from
overseas to obtain a local cost-competitive advantage however it
faces barriers and negative risks with this strategy. This study of
seven successful Melbourne based importers of construction
products found that they shared many of the same drivers, benefits
and barriers reported in the literature, developing their own
mitigation strategies to combat the risks. New factors identified but
not previously reported were the inept behavioral practices of local
suppliers compared to the ease of doing business and the superior
ethical business practices of overseas suppliers. This suggests that
local suppliers would struggle to meet the standard of service set by
their overseas competitors.

Keywords: offshore sourcing, construction products, risk mitigation
Introduction

In the 1990’s the Hawk-Keating government axed import tariffs and
floated the Australian dollar to boost productivity and to make
Australia more competitive (Jericho 2013). This allowed Australian
importers to source products of similar or higher quality from
overseas at lower prices (Jericho 2013).

Concurrently countries within the region: ASEAN states, Korea and
China were becoming mega-manufacturing hubs, commencing
global trade with the comparative advantage of abundant cheap
labour (Brockwell 2008). This global market penetration was further
enhanced by the advances in information technology, logistics cost
reduction and the transfer of first world technology and knowledge
o these developing countries (Baldwin 2006, Baldwin & Venables

(Retun to
Schedule)

114 ernational trade is generally regarded as beneficial but fraught
h risks (Braithwaite 2003). Wang, Singh, Samson and Power
s 011) found that of thirty-five Australian manufacturing compan
porting products from China only seven had been sourcing fro
abroad for more than five years, suggesting that international
sourcing by Australian companies is a relatively new phenomenon.
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These companies cited cost reduction and increased
competitiveness in the local market as the main reason for adopting
this strategy. However many found a number of negative
consequences associated with these activities; unanticipated costs,
quality issues, overseas government regulations and the possible
loss of intellectual property (Platts and Song 2010, Jiang and Tain
2009).

The Australian construction industry contributes 7.3% to the gross
domestic product (GDP) of Australia or approximately AU$200
billions annually (Crossley and Thomson 2013). The industry is
predominantly dependent on domestic suppliers and manufacturers
for its inputs, however, in recent years Australian companies have
sourced steel, electrical, glass and aluminum products, lighting
products, paint, glue plasterboard and engineered wood, from
abroad (Crossley and Thomson 2013).

In 2011-12 approximately 11% of all construction materials were
sourced from overseas (Toth, Richardson, Lim, Lill, Dowling and
Walker 2012) and it is estimated that this will grow to about 15-
20% by 2023 representing more than AU$30 billion of imports
(Chandler 2012).

Crossley and Tomson’s (2013) survey of the Australian Industry
Group members found that 92% of the study cohort reported
problems with product quality and products not meeting Australian
standards. The Construction Forestry Manufacturing and
Engineering Union (CFMEU 2015) reported anecdotal evidence that
imported building facade had failed after installation.

This study sought to investigate the growth of importation of
products and materials for the construction industry in Australia
through the experiences of companies that have, on average,
conducted this global sourcing for 18 years. The impetus for this
has been the rapid growth of this phenomenon in the construction
industry and the dearth of information pertaining to its value and its
risks.

Literature Review

e Price Waterhouse Coopers (2007) report on global constructic (Return to
d engineering found that ten percent of engineering and Schedule)
struction products could be sourced at low cost from 115
nufacturing countries in Eastern Europe, Latin America, China Papers
d India, where savings of 30-38% were possible. Savings of thi ID 010
mension compared to domestic sourcing, provides firms with a
competitive advantage (Kotabe and Murray 2004). This is consistent
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with the findings of Nassimbeni 2006 and Wang et al 2011 who
found that cost was the main driver for offshore sourcing. Despite
this, the total cost of the endeavor allowing for the complexity,
uncertainty and negative risk of offshoring feasibility must also be
considered (Trent and Monczka 2005). Bruce, Moore and Birtwisler
(2004) categorized these sourcing activities as push or pull factors.
The push factors, included: shortages in the local market, the
inflexibility and inefficiencies of local suppliers, while pull factors
were the superior technology and product reputation of the
overseas product.

Offshore sourcing has both positive and negative risks. Positive
risks are those with the potential for lower costs and higher quality
(Howeg, Reichhart and Hong 2011, Wang et al 2011, Nassimbeni
2006), while negative risks include the consequences of different
legal systems, culture, language and supplier issues in the sourcing
country (Platts and Song 2010, Jiang and Tain 2009). These risks
are due to managements’ bounded rationality and uncertainty
threshold when evaluating an offshoring policy (Williamson 2010).

Holweg, Reichhart and Hong (2011) have suggested that firms who
are contemplating an offshoring policy should employ a ‘spider
chart’ as a tool to assist with decision-making. The arms of the web
could include various risk factors such as: lead times, demand
uncertainty, cost of lost sales or obsolescence, supply chain
problems, and unsatisfactory quality due to product complexity. The
area of the web would determine if overseas sourcing outweighs the
risks involved.

There is limited information regarding offshoring-sourcing activities
in the construction industry within Australia. Wang et al (2011)
surveyed thirty-five Australian manufacturers that sourced
materials, components and finished products from China. The study
found that the primary motivation was cost reduction. However,
expectations were not always meet. The study identified sourcing
difficulties such as dealing with a foreign government, hidden costs,
loss of intellectual capital and quality problems. Crossley and
Thomson (2013) similarly found that the quality of products as well
as nhon-compliance with Australian standards were negative
yutcomes of offshore sourcing. This lack of quality and non-

(Return to ympliance with Australian standards has also been reported by t
Schedule) MEU (2015). However it should be noted that these CFMEU

116 borts are anecdotal.
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inquiry of seven case studies of importers of construction products.
Participants were selected from a list of fifty importers of
construction products. Of the fifty contacted, seven agreed to
participate in the study. The participants included the following
importers of construction products: Timber, stone, steel sheeting,
structural steel, tiles, kitchens and computer cabling. The data
collection method took the form of semi-structured interviews
lasting approximately 35 minutes. A senior manager in each
company was interviewed. All interviews were digitally recorded for
transcription purposes.

According to Yin (2014) the case study method describes a
contemporary phenomenon in a natural setting where data points
are the technical distinctions for each case rather than specific
guantitative variables needed for statistical analysis. The
comparative case studies were chosen to present an interpretive
exploration of the cohort’s experiences regarding the drivers to
import, the risks faced and the mitigation strategies used when
importing construction products.

Individual case study transcripts were analyzed thematically
adopting the method of Braun and Clarke (2006) and Boyatzis
(1998) where patterns and ideas within the data, through textual
analysis, were systematically coded to qualitatively inform the key
thematic aspects.

The interviews encompassed five themes drawn from previous

studies. These were:

e Motivation - what drivers led the firm to source product from
overseas.

¢ Positive risk — what factors supported overseas sourcing.

e Supplier risk — what supplier issues were revealed

e Supply chain risk — what logistics issues were exposed

e Financial and legal risk — difficulties associated with geo-political
diverse systems

Results

The first theme motivation, found that responses related to; pricing,
ocal demand not met, superior quality of overseas product or
ality control of local product, lack of supplier diversity and poor

ge of local product. i

study identified three main factors: pricing and the lack of loc 117

pplier diversity and local un-met demand (Table 1). o0
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Response Pricing | Local Superior | Supplier | Lack of Quality | Range Other
Issues Un-met | brand behavior | supplier | & QC of | of local
n=7 demand | O/S & diversity | local product
practices product
Number
of case 6 5 4 3 6 3 3 3
studies

Table 1. What led your company to source this product from
overseas?

The second theme, positive risk identified; cheapness, local product
not available or of limited diversity, better treatment or ease of
doing business, superior technology or environmental practices,
higher quality and more competitiveness as factors promoting
overseas purchasing.

The study identified cheaper cost as a unanimous positive followed
closely by the higher quality of overseas product and products not
locally available or a wider range (Table 2).

Response | Cheaper | Product Sourcing | Better Superior Higher Edge on Other
not from treatment, | technology or | quality local
n=7 locally multiple | ease of environmental | and competitors
available | locations | business practice standard
Wider
range
Number
of case 7 5 3 4 6 2 3
studies

Table 2. What positive risk factors has your organization found with
your sourcing activities?

The third theme supplier risk, revealed issues regarding; finding the
right supplier, language and cultural barriers, quality and redress
for faulty product and cost of fixing mistakes, differences in product
standards and expectations, and reduced buying power of smaller
local purchaser as experiences differing from local buying.

The study identified that finding the right supplier was very
important along with issues of standards and ease of redress for
faulty products (Table 3).

Response

Reduced Language Difference in Finding the Quality Ease of C
buying and product right redress fi
power cultural standards & supplier and on faulty s
due to problems expectations people produc
size

3 2 4 5 3

AUBEA 2017 CONFERENCE PAPERS

able 3. What supplier risk has your organisation experienced when
sourcing overseas?
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The fourth theme, supply chain risk considered the logistics issues
of; shipping delays, mediating agents, customs and industrial
issues, damage in transit and forecasting as items of concern.

While not considered a major problem shipping delays and
disruptions, forwarding and importing agents and transit damage to
products were expressed as the main concerns (Table 4).

Response | Shipping Forwarding Customs Forecasting Products Little if
delays & & importing | & risk damage any
n=7 disruptions agents industrial in transit problems
problems
Number
of case 5 4 2 1 4 3
studies

Table 4. What supply chain risk has your organization experienced
when sourcing overseas?

The fifth theme regarding financial and legal risks concerned;
currency fluctuations, dead stock, anti-dumping actions by local
suppliers and the legal system of the sourcing country as items
worth considering.

All study participants identified currency swings and exchange rates
as important. The issue of “dead stock” was a concern to some
participants but the occurrence of this was small (Table 5).

Response | Legal Dumping Currency Legal issue
system of actions by swings of “Dead

n=7 sourcing local Stock”
country suppliers

Number

of case 2 2 7 3

studies

Table 5. What financial and legal risk has your organization
experienced while sourcing overseas?

iscussion

(Return to
Schedule)

umber of findings confirm the previous studies of Holweg,
ichhart and Hong (2011), Nassimbeni (2006) and Wang et al
11) noted that unit cost was the main driver for an import
ategy. This was closely followed by the inability of local
anufacturers to meet the range and/or supply the demands
equired by the local construction industry. Sourcing a range of
products from a number of countries and suppliers gave greater
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flexibility, a greater range of product and therefore an edge over
their local competition. The superior quality of overseas products
and the lack of quality and quality control of local products were
other drivers for sourcing overseas. However, the Crossley and
Tomson 2013 study contends that almost every category of
construction product imported into Australia had problems with
product quality, sighting that 92% of their 222 survey respondents
reporting substandard, non-conforming products. Both these claims
may be correct as this study cohort was made up of successful and
experienced long term importers, who over time have integrated
mitigation strategies into their importing activity thus making sure
that their products are of high quality and conform to Australian
standards. The findings of Crossley and Tomson 2013 suggests that
there may be many firms involved in sourcing that have not
developed a network of reliable suppliers nor had they developed
mitigation strategies to ensure a supply of product that conforms to
Australian standards.

The lack of local supplier diversity was sighted as a driver and
positive risk factor linking the inept behavior and practices of some
local suppliers that have a near monopoly in the local market. The
demise of manufacturing in Australia, cheap imports, small
Australian market and high Australian dollar was also considered
(Toner and Stilwell 2014).

In contrast to Wang et al (2011), who considered doing business
overseas as having many negative risk factors, study participants
reported the ease of conducting business and their treatment by
suppliers overseas as a positive risk factor. This may be subjective
based on poor experiences with local suppliers.

The major supplier risk reported was finding the right supplier and
people to deal with. This risk factor is an obvious one, particularly
when having to deal with language, culture and legal systems which
may hinder due diligence of suppliers (Jiang and Tain 2009). In this
study, participants mitigated this risk by trial and error over a
lengthy period of time until appropriate suppliers were found.

Consistent with the findings of Crossley and Tomson (2013),
lifferences in standards, product expectations and quality were
perienced by study participants. However, these risks were
tigated over time by using the following strategies; finding the
120 ht supplier who was consistent with quality, standard and prod
Papers pectation, manufacturing prototypes of the intended imports th
ID 010 ere then tested in Australia using third party laboratories.

(Retun to
Schedule)
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economic clout of the study cohort, including the ease of redress for
faulty goods supplied, cost of fixing supplier mistakes and reduced
buying power. Though these risks were deemed rare, no one
suggested any mitigation strategies.

Jiang and Tian (2009) identified language and cultural barriers as
an offshoring risk. However, the study participants mitigated this
risk by employing individuals native to the country and
understanding of the local culture.

Supply chain risk was not considered a major concern. Shipping
delays and disruptions were the main supply chain risk experienced
by the study participants. This was not deemed to be a significant
problem, with participants reporting little or no shipping delays or
disruptions. The improved logistical capabilities are consistent with
the findings of Chopra and Sodhi (2004) and, Bygballe, Bo and
Gronland (2012). Strategies employed by the study participants to
mitigate this risk included; tighter control of the ordering system,
forward planning using long lead times, carrying safety stock, and
using insurance as a hedging strategy for ‘acts of God'.

Dealing with forwarding and importing agents was reported as a
concern and is consistent with the literature (Nibusiness info.co.uk
n.d.). Mitigation strategies adapted by participants included;
employing their own staff in the sourcing country or employing head
office staff that were fluent in the language and culture of the
forwarding agents.

Goods damaged in transit, customs and industrial disputes were
reported. Any extra costs were borne by the importer. No mitigation
strategy was offered.

Only one participant experienced forecast risk and though rare, was
a significant cost. This is consistent with Chopra and Sodhi’s (2004)
who listed this as a significant problem.

Financial and legal risks associated with overseas sourcing were not
considered to be of major concerns by the study cohort. All

participants considered currency swings (Jiang and Tian 2009) the
ost salient financial risk factor. For example, the Australian dollar
er the last fifteen years has swung considerably against the (Return to
mier trade currency, the U.S. dollar from US$0.5 in 2001 to Schedule)
$1.10 in 2011 and then to US$0.75 in 2016 (Garton, Gaudry a 121
cox n.d., Desloires 2016). All case studies reported that this ric —
s well controlled by; using hedging to smooth out fluctuations, ID 010
sing worst-case scenario pricing, sourcing from a country with a

avorable currency and dealing with large companies that can
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absorb currency swings.

Study participants highlighted two legal issues: the futility of legal
redress for wrong stock sent and the corrupt nature of the legal
system in some sourcing countries. The only suggestion put forward
by participants was to develop a good relationship with suppliers so
that these issues do not arise.

Conclusion:

Seven successful Melbourne based organisations were studied,
identifying that sourcing of construction materials from overseas
shared many of the same drivers, benefits, barriers and mitigation
strategies experienced by other industries carrying out off shoring
activities. A number of new factors and mitigation strategies were
identified: the inept behavior of local suppliers acting as a push
factor for local firms to source overseas and the surprising positive
risk factors of the ethical business practices of overseas suppliers
and the ease of doing business there compared to the local market.
This is in direct contrast to what has been reported in the literature.
Participants also reported the sustainable practices of some
European suppliers as a positive risk factor that gave them a
competitive edge over local suppliers.

The negative risks reported by study participants though rare, were
the same as those previously identified in the literature. However,
the study identified a number of practical, tried and tested
mitigation strategies developed by study participants over many
years. This included the hiring and involvement of staff from
Australia’s diverse multicultural population to overcome language
and cultural barriers in the sourcing process. The study also
identified practical solutions to problems associated with quality
that is the arm’s length testing of products at the expense of the
importer to ensure that they conform to Australian standards and
the alignment of Australian standards with international standards.
The use of the Australian legal system to hinder the operations of
local importers may well be a new barrier, previously not identified
in the offshoring literature. However as only the importers side of
the argument has been given in this study, this assertion needs to
pe studied further before any of these claims can be substantiated.

(Retun to

Schedule) is study had a number of limitations; the number of firms

122 estigated was seven. This sample of firms does not represent
—— e cross section of all the construction industry participants and
ID 010 e firms studied comprised small to medium size enterprises.
evertheless there are a number of areas worthy of further study.
he risks associated with offshore outsourcing activities carried out
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by tier one and tier two building companies, engineering services
providers and architectural firms. Quality-testing regimes to
determine if imported building products are ‘fit for purpose’ and the
ineptitude of local suppliers.
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ABSTRACT

Australia is on the cusp of a range of global megatrends across
technology, society, the economy, and the environment which are
changing the world of work for future graduates beyond current
recognition. Digitisation, technology and automation are requiring new
Skills at a rate of exponential change. Many of these skills have
traditionally been classified as skills related to STEM disciplines. But future
employability is now linked to the growing demand for 21st century STEM
skills beyond existing traditional understandings of STEM. It will not only
be STEM graduates who will need 21st century skills of discipline literacy,
adaptive thinking, proficiency in coding and technology, utilising a design
mindset, complex problem-solving and analytical thinking skills. All
students, including built environment graduates, will need adaptive
thinking about their worlds and exposure to 21° century STEM skills and
understandings. This research work by members of the OLT funded STEM
Ecosystem illustrates the development of STEM skill learning opportunities
for built environment students. The learning opportunities discussed in
this paper are archetypes of 21st century skills and featured engagement
with diverse cohorts of students, practice-oriented learning, STEM
literacy, adaptive thinking and discipline-based core knowledge. The
esults from 46 student interviews indicate the relevance of 21% century
LEM skills for built environment students, and the increased skill set o
environment students involved. The results and outcomes of this
Retum to arch have the capacity to provide industry with built enviro
Schedule) ates who are not only technically skilled but future 21% c

126 work-enabled.
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INTRODUCTION

Australia is on the cusp of a range of global megatrends that are changing
the way people live, work and acquire knowledge. Megatrends across
technology, society, the economy, and the environment are changing the
world of work for future graduates beyond current recognition (CSIRO
2016). Digitisation, technology-fuelled disruption and automation are
requiring new skills at a rate of exponential change. This disruption
arising from the interaction of technological change and increasingly
porous global boundaries is already creating a brave new world of work
reliant upon 21 century STEM skills (Callander, 2015; Gratton, 2015).
This disrupted future holds exciting opportunities for universities and their
graduates, but also poses complex, urgent questions. To imagine the
university built environment curriculum, with its current siloed approach
and discipline-based teaching and learning, is immune from these trends
is naive.

The demand for graduates with skills and understandings that match 21
century workplaces is escalating (Montt, 2016; Productivity Commission,
2016). The term 21%' century skills refers to a set of knowledge, skills,
work habits and character traits that are critically important to success in
today and tomorrow’s world and workplaces (Siekmann & Korble, 2016;
Binkley et al, 2012). Deloitte (2015) and West (2012) note the intrinsic
overlap between 21% century skills and STEM skills and ways of thinking,
and provide evidence that employment success across a wide range of
current and future industries is related to 21% century STEM ways of
thinking such as analytical skills; logical and critical thinking; systematic,
structured understandings; evaluative approaches; independent
reasoning with sceptical and evidence-based rational approaches to
problem solving and innovative, creative and lateral solutions. The
Organisation for Economic Co-operation and Development (OECD, 2014)
has highlighted the supply of professionals with these skills, as an urgent
global problem. This increasing global demand for graduates with 21
century STEM skills is a result of a number of factors, including:

e the growing use and impact of information and communications
technologies inter-woven across all future work;

the high rate of innovation fuelling rapid application of advances in
multi-disciplinary products and processes; and

(Return to
i i i i ; : Schedule)
the shift to more knowledge-intensive industries and service 15;

reliant upon single traditional discipline responses.
Papers

raditional understanding of STEM has long been viewed as b 1D o011
environment and focussed upon careers in science, technology,
ineering and mathematics (Sanders, 2009; Binkley et al, 2012; World
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Economic Forum, 2015). However simply providing more STEM graduates
in existing disciplines to the exclusion of other disciplines such as built
environment will not address future domestic and global workplace needs,
nor contribute to Australia’s economic prosperity (OCS 2016). There is a
growing demand for 21st century STEM skills beyond existing traditional
understandings of STEM disciplines. It will not only be STEM graduates
who will need 21st century skills such as discipline literacy, adaptive
thinking, proficiency in coding and technology, utilising a design mindset,
complex problem-solving and analytical thinking skills. All students,
including built environment graduates, will need adaptive thinking about
their worlds and exposure to STEM skills and understandings to navigate
future employment. Evidence indicates that building 21% century STEM
skills across the total population will be critical in helping to support
innovation and productivity regardless of occupation or industry (PWC
2016). As Finkel (2016) noted, “all graduates need to be equipped with
STEM skills to enable their futures in a changing world: STEM skills are
needed for all jobs.”

The Australian Government (OLT) funded STEM Ecosystem project
(Mclaughlin et al, 2015) identified the need for all students, especially
built environment disciplines to undertake opportunities to build their
STEM cross-disciplinary skills. A key recommendation of the project was-

e That STEM skills and the involvement of non-STEM discipline
students in cross-disciplinary projects and learning approaches be
enhanced through practice-oriented, credit-based cross-disciplinary
learning innovations, workshops, studios, challenges and courses
(McLaughlin et al, 2015 p.9).

The project noted that effectiveness of impact upon lifelong learning is
more likely to be achieved if students are exposed to these opportunities
during their discipline-based studies. Such exposure lifts interest,
understanding and creates a domino effect of change. Existing evidence
indicates that non-STEM students engaging with STEM learning and
teaching opportunities (even for short periods of time) develop their
critical thinking, problem solving, analytic capabilities, adaptive thinking,
quantitative analysis, imagination and curiosity skills, all critical skills in
future workplaces (Freeman, 2013; Healy et al, 2013).

ly et al, (2013) estimate that 44 per cent of jobs in Australia, many in
environment areas, are potentially at high risk of automation and
(Return to )uterisation and that many new jobs will also be creat
soeche ology. Australia is entering a period of rapid transition where
128 entury skills will be vital for employability and lifelong learnin
Papers action. The need to change learning and teaching approac
such future workplaces and identify clever delivery of 21% ¢
skills to all students, including built environment students, is now

AUBEA 2017 CONFERENCE PAPERS 3 -5 JULY 2016 RMIT UNIVERSITY



THE 21st CENTURY STEM SKILLS

The concept of 21 century skills refers to a comprehensive and grounded
skills framework that displays all of the literacies and employability skills
desired by employers and applicable to lifelong learning and futures in a
globalised, changing world (Siekmann & Korbel, 2016). Binkley (2012) in
an analysis of such frameworks noted the importance of ways of thinking
as underpinning much of the framework. More recently the World
Economic Forum (2015) grouped the 21%' century skills into foundational
literacies such as discipline literacy, and competencies and qualities such
as curiosity, adaptability and critical thinking/problem solving. West
(2012) describes 21 century skills as knowledge, skills and ways of
thinking so that graduates can function in a "STEM-core” world.

Whilst the nomenclature of 21 century STEM skills is constantly refined,
what is not under debate is that today’s students need different skills
from those taught to previous generations. Yet much of our teaching and
learning still present in wuniversity curricula reflects pedagogy and
discipline-based knowledge that is not encompassing of future 21%
century skills. Skills such as critical literacies, initiative, technological
literacy and adaptive design are essential to success in modern
workplaces and adult life (Siekmann et al, 2016), yet are often buried
within discipline-based contexts. As a result most students have little or
no exposure to such skills in any developmental way and most students
acquire such skills in an ad-hoc manner.

A number of researchers have linked 21 century skills and STEM skills as
interchangeable (Binkley et al, 2012; World Economic Forum, 2015). The
concept of STEM has a number of meanings, but STEM itself is now
recognised as a meta-discipline in its own right- the integration of
formerly separate disciplines into a field of study that embraces 21°%
century skills (Blackley et al, 2015; McLaughlin & Kennedy, 2016). Lantz
(2009) refers to STEM as a “discipline created on the integration of skills
and knowledge into a new whole” and talks of a pedagogical approach of
STEM that is of purposeful design and inquiry, combining technical design
with inquiry to acquire 21 century skills. Whilst there is still a place for
the existing discipline-based approaches, as Williams et al (2013) note,
the pressing need for an integrated approach that positions all students
d learners for employability and learning futures is escalating. This
er illustrates how built environment students can access 21% century
skills in a cross-disciplinary team environment.

(Return to
elevance of 21% century STEM skills for all students cann S
estimated in an age when vast quantities of informatio 129
ble instantaneously and outdated almost immediately, the abi Papers
nimbly with complex and often ambiguous knowledge is far 1DOH
rtant than an accumulation of facts. In a flat, connected world, built

ironment graduates will need the cultural awareness, and global
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contacts essential for a global market place (Navitas, 2013). As Barber et
al (2013) indicate, most graduates will either work in an international
company or spend part of their career overseas - to be global business
savvy, to be culturally competent, is no longer a ‘nice to have’, it's a
competitive advantage.

These imperatives are not for selected STEM disciplines: they are for all
students. All built environment students need to have at least some
experience in cross-disciplinary practice-oriented 21% century STEM
learning opportunities to develop these skills and competencies. The
following section discusses the incorporation of built environment
disciplines into 21 century STEM skills learning opportunities.

DEVELOPING 21°" CENTURY STEM SKILLS in BUILT
ENVIRONMENT LEARNING

Built environment disciplines are often seen as opportunities to induct
students into the content of the discipline, not as opportunities to develop
cross-disciplinary skills or develop solutions to complex multi-disciplinary
problems using 21%' century skills. Whilst there is a place for specific
discipline-based education, it is not the only type of education students of
the future should be offered. What is required is the application of STEM
skills and ways of thinking to multidisciplinary understandings and
solutions. A paradigm shift away from discipline-based knowledge
transference towards 21°% century STEM skills for the future (Kennedy &
McLaughlin, 2016) encompasses -

« cross-disciplinary understandings/competency

« discipline “literacy” skills

« social intelligence

« STEM desigh mindset

« sense-making/adaptive thinking

« cognitive load-management

« ways of thinking (problem-solving, critical analysis, creativity,
innovation)

« ways of working ( collaborative, communication)

« ICT literacy

Citizenship ( global competence and cultural responsibility)

Sustainable Systems Course at RMIT (MIET 2380) created
yrtunities for students from different discipline-based degrees
e eering, health, education and building) to work alongside in
130 tioners in cross-disciplinary teams to design, present and bu

, innovative sustainable sanitation solutions for the Y

Papers unities in Fiji.
ID 011

course was conducted in semester two, 2016 and built upon existing
M Ecosystem work in the College of Science, Engineering and Health
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at RMIT. A total of 46 students from engineering, built environment,
education and health disciplines enrolled into the course. As a cross-
disciplinary course, all students received credit for either elective or core
course study. Students were given the project brief and information by
the industry people in the Yasawas, Fiji, including Barefoot Resorts. They
worked in project teams to create and discuss potential solutions, and
checked their ideas against the industry people via skype and email. The
nature of the project required 21 century STEM skills with discipline-
based literacy and content input provided by the students and cross-
disciplinary problem solving, critical analysis and creative innovation. The
aim to build cross-disciplinary understandings, 21% century skills and
global competence was also introduced during classroom sessions.

The students and staff set up a Google site and drop box, which were
used as a virtual “meeting place” and “exchange”. Evaluation and
feedback was built into the learning process, with set time devoted each
week to evaluation of the design and development processes and a
particular 21%" century skill session related to the Fiji project conducted
each week at the commencement of the class. This opportunity for
reflective practice enabled students to organize their learning and ways of
working to include collaboration and feedback. It also allowed for adaptive
thinking around the problem and learning from their peers or “sense-
making” of the issues.

The course was conducted in two workshops each week of 2 hours
duration for one semester. Students came from diverse discipline
backgrounds with differing levels of knowledge and skill. Classes were
built around 21st century skills development: problem-solving, adaptive
thinking, critical analysis, STEM design and literacy, and social and
emotional intelligence. The majority of the students, and all of the built
environment students were in the second year of their studies. Students
who participated in this course have the opportunity to travel to Fiji under
Endeavour and NCP grants to collect further data, build their ideas in
practice and participate in local community activities in 2018/19.

At the conclusion of the course, all students were interviewed in their
teams about their experiences and understanding of 21t century STEM
skills and their ability to build such skills in their team project. A total of
ix questions were asked of each group.

of the key 21% century STEM skills that the course aimed to develop
iscipline literacy and STEM design mindset- that is using all the (Retum to
team (engineering, construction, health and education) to de S
n. Students felt the opportunity to engage with other st 131
thened their discipline literacy and depth of disc Papers

standing. Comments included: ID 011
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“"When I had to explain the water table and the depths to others who
didn’t understand it, I realised I had to use examples that they would get-
that was hard and forced me to think about engineering differently”

“"Well, the construction guys all knew things that I didn't, maybe their
background, so I actually had a bit to learn from them really- so it was
good"

This construct of STEM literacy is multi-faceted and includes the
development of competencies for lifelong learning, including an ability to
engage in reasoning about complex societal issues (Sabelli, 2006).
Students interviewed in this course agreed that they were required to
reason in their discipline to advance the team thinking:

“Basically you need to listen to others and their arguments to get the
results. None of us alone could do this- really X ( the education student)
was able to get us to say our own view from our own background, like
engineering, and then we sort of listened to others and made some better
answers from that.”

“Really I knew nothing about health or building and now I do!”

A critical 21% century skill is ways of thinking (problem-solving, critical
analysis, creativity, innovation) that advance the students along a
continuum of learning. Siekmann et al, (2016) indicate that such a
learning process provides a training ground for future workplaces and
employment. There is evidence that providing diverse disciplines with
opportunities to work together allows innovation and creativity:

"I wouldn’t have thought of what the health student did- I was like-
really, is that true, because we had better put it into the answer”

West (2012) describes 21 century skills as knowledge, skills and ways of
thinking so that graduates can function in a “STEM-core” world. He
describes future workplaces as being places of STEM-core work that
requires research, enquiry; problem solving; technical skills including
observation, experimentation and quantitative skills; presentation and
teamwork. All students need to be exposed to these STEM core skills
cyond their discipline. When asked about their contribution to these
s areas the construction students felt they had learnt new ideas, skills
thought processes, and had contributed to others understanding and

(Return to Lol . ]
Schedule) ciating their role:

132 ve me some skills in experimenting with solutions, like the
Papers on set-up. Then we didn’t use it, so I guess I learnt a lot
1D 0L ing and  experimenting and yeah, some tec
ce/engineering skills. I mean I am not an engineer, but now I have
e clue about what they could help with and help the answers.”
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" Yes, I definitely learnt some new skills like you say “stem” but really it
was just that they were able to let me have some ideas that we could trial
out.” Students were experimenting and developing technical thinking
skills beyond their construction discipline as detailed by West (2012) in
his analysis of STEM-core skills.

Freeman (2013) also indicated that even some small exposure to STEM
skills and ways of thinking would create change in thinking amongst non-
STEM students and the student interviews in this course supported this:

“I guess my frame of reference changed, when I realised I had to learn
some new things and I just couldn’t design the answer all alone- I needed
the engineer to help, especially with the drawing parts. I definitely
changed my ideas and thinking”

The concept of 21% century skills also includes ways of working
collaboratively and with developing social intelligence. When asked about
their team’s maturity and performance, students noted the growth in
stages of maturity:

“ At first, everyone just put forward their ideas and some people did not
accept the skills of others, then as the course went on we learnt new
things and changed our behaviour I guess”

" I wasn’t sure of my team- like I thought it would be helpful to put all the
building students in one group at first, but that may not have worked.”

Both Navitas, (2013) and Barber et al (2013) have stressed the
importance of students tackling complex problems that are beyond their
current discipline and which represent a wider world view than the
domestic applications. By providing such a problem as the sanitation
issues in the Yasawas, students were unable to draw upon local
knowledge and had to design creative and adaptive ways of accessing
global information not readily available.

“Of course it is important to help others, but it is not just helping- we are
learning too”

“Who really cares about Fiji- I wonder if we should look at problems here
Australia....easier for communication and information”

(2009) refers to STEM as a “discipline created on the integration o
and knowledge into a new whole” and Sanders (2009) talks i

ogical approach of STEM that is of purposeful design, com 133
cal design with scientific inquiry to acquire 21 century skills:

Papers

was great- learning new things that you wouldn’t get tauc B0

ing classes”
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"I have learnt so much about engineering and technology, and maybe
thinking about design all the time when getting the answers.”

Williams (2011) has noted the pressing need for an integrated approach
that positions all students and learners for employability and lifelong
learning futures, whilst acknowledging the need for discipline based
knowledge to fuel discipline literacy. In this study students were very
aware of this future “learning”:

" I think this will help me get a job- I am able to work with engineers,
health students and education students on a shared project that will
probably be built in Fiji in 2018-2019, so that is great for me. Plus, I have
a whole new idea of what these others can do and really they were able
to do things that I couldn’t do, so that was very useful....if you only do it
from your perspective, then that doesn’t take into account things like
health of the people there”

The proliferation of technology and increased global interconnectedness is
forcing employment changes to enable further flexibility and virtualisation
of the workforce. The Oxford Martin Commission for Future Generations
(2013) suggests that graduates desire for full employment in their chosen
discipline such as built environment areas may require revision. They cite
evidence of movement towards a more fluid employment relationship,
with individuals holding portfolios of skills that match work activities,
including adaptive thinking, disciplinary literacy, STEM competencies,
guantitative thinking skills etc. As one student noted:

“I am definitely more motivated now and can see this being of benefit to
my future jobs- there are things that I learnt here, like explaining what
the structure should be built like, that I was able to show I knew
something and then to get ideas from the others about making it happen.
That was an important skill I think”

The course had a total of 42 students, of whom about 20% were built
environment students across the second year of their AQF 5 studies. This
indicates the limitations of the results, given the small sample size, the
stage of the students’ studies and the elective nature of the course.
However, the evident change in skill development through the exposure
to 21% century STEM skills as self-reported by the students in the
erviews, indicates benefits and obvious advantages for built
ironment students.

(Return to
Schedule)
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fg%elrf benefit to all students of a flexible, relevant, 21% century STE

ing opportunity is immeasurable. In a growing competitive m
learning and teaching opportunities and experiences provided to
dents are becoming increasingly critical to the future of universities.
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Graduate lifelong learning and employability is at the heart of university
business. Built environment students in this course benefitted from an
informed, flexible, industry-relevant pedagogy built upon 21t century
STEM skills that matched their experiences of a globalised world. Whilst
there is still a place for the existing discipline-based approaches, as
Williams (2011) notes, the pressing need for an integrated 21 century
STEM skill approach that positions all students and learners for
employability and lifelong learning futures is escalating. The results from
students in this sample indicate that students themselves are aware of
the value of such integration. To enable all students and remain
competitive, built environment disciplines must examine 21% century
STEM skill learning opportunities to acknowledge potential for improved
activity in current curricula. The challenge is clear and exciting.
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INTEGRATING INTERDISCIPLINARY THINKING AND
PRACTICE: A CASE STUDY OF A VICTORIAN UNIVERSITY
IN AUSTRALIA

Iyer-Raniga®, Usha

!Deputy Head International, School of Property, Construction and Project Management, RMIT University

usha.iyer-raniga@rmit.edu.au

The value of interdisciplinary approaches to curriculum have been
considered successful along multiple fronts; including reducing
administrative burden from inter departmental collaboration, providing
“intellectual” solutions to problems and breaking academic discipline
boundaries. Criticism from industry often focuses on educators not
preparing graduates for work in the real world. A major reason
underpinning this criticism is that the students are not exposed to the
requisite skills to make them work-ready. Despite the pressures to include
interdisciplinary approaches from an ethical perspective, putting it into
practice is difficult. This paper presents the findings of involving students
from three different schools in a Victorian university in Australia: built
environment, business and computer science. The project was developed
as part of a state government competitive fund where industry, staff and
students worked together to support each other and realize mutual
benefits. The aim of the study was to develop an approach involving
students in a theory-practice model of a real world project by selecting a
building within the university as a case study to arm students with real
world knowledge focusing on sustainability outcomes. The objective was
to assist in preparing students from different disciplines for better
workplace experiences, where they can bring in interdisciplinary thinking
and practice into their day-day operations. The outcomes for the
university, in using this building as a living laboratory, was to capture
lessons learned through the process of improving future building
developments from a sustainability perspective. Student involvement was
successful, but true interdisciplinary engagement was not achieved.

Keywords: built environment, students, inter disciplinary, collaboration, curriculum

RODUCTION

im of interdisciplinary teaching is to provide real world conte (Return to
ring the aims of education. This is underpinned by the kno Schedule)
stablishing good working relationships are critical for any p 137
s, leading to greater client satisfaction and a more pc .
ience for all disciplines. ID 013
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This project sought to bring students from three disciplines: Construction
Management, Business and Information Technology, and Computer
Science to work on a common project for student engagement as part of
their learning journey at the university with a view to exposing them to
the real world context and explore interdisciplinary engagement and
understanding in the process to make them better prepared to the world
of work. The outcome of the interdisciplinary engagement was to examine
if a green building on campus set out to achieve triple bottom line
sustainability outcomes. Undergraduate students from final year in
construction management, and business and IT worked with Masters
students from computer science to explore their own discipline related
knowledge while being mindful of other discipline related students and
their contributions to the overall project. The project was premised on
engaging students in interdisciplinary thinking and practice. The focus of
the project was an iconic green building on campus. It engaged students
in understanding whether this green building was indeed achieving its
claims.

This paper commences with a description of the project and its approach.
The underlying conceptual frameworks are then described followed the
results and discussions, and conclusions.

THE PROJECT AND APPROACH

The project has been guided by an interdisciplinary framework, and using
a case study approach. The underlying framework in guiding the case
study approach is the value of interdisciplinary engagement and the
opportunity of using a university building for student learning as well as
identifying where building improvements may be made. As the university
is situated in an urban campus committed to the practice of incorporating
sustainability principles and practices into learning and teaching, research
and operational activities, an opportunity was presented in using the
campus buildings for teaching and learning. These have been discussed
further in the following sections of the paper.

This project was funded by a Victorian state department in Australia,
interested in supporting student engagement in the real world. The grant
as awarded through a competitive process and the entire project lasted
final academic semester. The project team consisted o
tigators/teachers from the disciplines of construction management,
(Return to pyuter science and business with attendant students also from
ST lines. The total number of students were seventeen: fi
138 uction management, six each in business and computer scienc

Papers

ID 013 stakeholders, who were involved in the planning, design, constr
operation/use of the building, were invited to participate in the
dject. The role of the stakeholders was to guide the students in
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engaging with their projects and mentor them. In consultation with the
building manager, 8 spaces were selected for study across the building.
These were the main spaces that all the students focused on, however,
each cohort of students focused on the problem within their own
disciplinary boundary. Assessments were separate for each of the student
cohorts and the course was not redesigned to meet specific learning
outcomes.

Students were brought together formally three times during the semester
for this project as a group. The first time was to introduce the industry
stakeholders also acting as mentors for the students. This provided an
opportunity to describe the overall aims of the project and respond to
specific questions on the spaces selected for study. The second formal
workshop was half way through the project, when the students presented
initial findings for feedback from the stakeholders. The final presentation
was at the end of the semester, when final assessments for the project
was due. Beyond these formal meetings, students interacted with their
own teachers in the different schools and sought advise as required in the
development of their own projects and to meet their course learning
outcomes. Students were encouraged to meet students from the other
disciplinary cohorts as the semester progressed.

This paper reports the overall outcomes resulting from stakeholder
engagement, student interactions, assessments, course and program
learning outcomes and teacher participation. Construction management
students used the building to focus on understanding thermal comfort in
selected areas of the building, while the business students focused on the
user needs and value of the selected spaces in the building through
surveys. The computer science students used online surveys for creating
an application focused on understanding the user interaction in the space
and satisfaction. There were some overlaps between the three groups of
students. Broader outcomes of the research were to assist the University
to improve future building developments, along with creating a living case
study for integration into student curriculum.

The underlying conceptual frameworks of this project are briefly described
below.

TERDISCIPLINARY ENGAGEMENT

ontext for this study comes from the nature of the built environment s
line itself. The built environment disciplines focus on the appli Schedule)
lied knowledge. There is no single built environment discipli 139
ry nature; the built environment comprises a range of discif Papers
has also been lack of a theoretical disciplinary base for the ID 013
onment (Chynoweth, 2009; Yocom et al 2012). Chynoweth argues
the built environment is in fact, not a discipline in the true sense and
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requires the built environment academic community to develop a common
epistemological axiomatic to make it truly interdisciplinary.

The outcomes of interdisciplinary teaching and learning is linked with
contextualised, applied and transdisciplinary knowledge whereas discipline
based research is pure, discipline specific and often has a complex and
rich history (Manathunga et al, 2006). Interdisciplinary teaching and
learning can be applied at both undergraduate and postgraduate
programmes and there may be an argument to say that all post graduate
programmes should be interdisciplinary if they are to have any real world
applications.

Accompanied with interdisciplinary are other related terms:
transdisciplinary, multidisciplinary, pluridisciplinary and crossdisciplinary.
While debates still exist about interpretations, there are some common
understandings across the literature (Chynoweth, 2009; Manathunga et al
2006, and built on the works of Grigg (1999, 2003) and Jantsch, 1972).
Transdisciplinary engagement establishes a common system of concepts
and understanding for a set of disciplines. In multidisciplinary
engagement, several disciplines may be used simultaneously and possible
relations between them may not be made explicit. It is characterized by
an additive approach, rather than synthesis between the disciplines. In
pluridisciplinary engagement, there is a deliberate juxtaposition of
different disciplines to enhance relationships. In crossdisciplinary
engagement, in addition to the juxtaposition is the deliberate attempt to
coordinate the relationship between the different disciplines. It is quite
possible that one discipline may deliberately impose its own disciplinary
concepts and axiomatic. The relationships between the disciplines are not
characterized by collaboration, dialogue and relationships, but more about
control.

Academic engagement for supporting interdisciplinary teaching is critical.
Callaghan (2015) used reflective collaboration to support various
disciplinary contexts in the engineering, built sciences and information
science educational disciplines. The three-year process of reflective
collaboration found that dialogue, critique and reflection supported
transformation of challenges into learning opportunities for the teachers.
Student outcomes resulting from interdisciplinary learning are: curiosity,
espect, openness, patience, diligence, self-regulation, social experiences,
] educational experiences.

(Retumn to of the earliest examples of interdisciplinary education in Austr
Soede) ase study of Griffith University with over four decad
140 isciplinary teaching and learning (Franks et al 2007). Quee
Papers rsity of Technology (QUT) also reported the use

ID0IS disciplinary collaborative and teaching project within the fac
environment and engineering focusing on sustainable development
acilitate creative teaching and learning (Shanableh et al 1998).
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Recognising that interdisciplinary engagement in the built environment
disciplines is important has also been reported (Wood, 1999). Interviews
with senior academics in his paper showed that academics favoured
multidisciplinary project work to foster a more collaborative approach to
interdisciplinary working. In another example of using studio education in
the planning and design disciplines in the USA, the authors noted the
importance of collective understanding and sharing disciplinary vocabulary
to improve students’ communicative techniques (Yocom et al 2012).

In this paper, interdisciplinary focuses on the additive learning outcomes
gained not just through the course learning outcomes of the various
Schools involved, but also an overall outcome of enhancing students’
higher order thinking and cognitive skills. In other words, while the course
learning outcomes were focused on Mode 1 (discipline specific), the
engagement across different schools also sought to achieve Mode 2
(transdisciplinary aligned with real world outcomes) (Gibbons et al 1994,
Manathunga et al 2006).

There are barriers to interdisciplinary teaching and research (Franks et al,
2007). The shift from discipline based knowledge to more integrated
approaches is beyond the comfort zones of most academics.
Communication is critical so there is shared understanding and
relationships developed between the various discipline based academics.
It is also difficult to publish interdisciplinary work. Innovation in
education has mostly been linked to technology, but innovation can also
be applied in teaching and learning in an interdisciplinary environment
(Dima, 2013).

UNIVERSITY CAMPUSES AS LIVING LABORATORIES

Universities can be used as a living laboratory or lab to achieve triple
bottom line outcomes for the university, whilst using campus assets as a
part of student education. Living labs constitute a form of experimental
governance, where stakeholders develop and test new technologies and
ways of living to address the challenges of climate change and urban
sustainability. Applied research undertaken in the real world offer a
framework to not only connect students to applied research, it also offers
e opportunity to bring a range of stakeholders together to wor
ectively to solve a common problem. In the process of coproduction
| and innovative approaches can be trialled in often non threatening
onments leading to new sustainability technologies and services (Retum to
key considerations of coproduction implies collaborative ¢ SEEUS
sectors as well as between disciplines so that the res 141
ns are truly holistic in nature, essential to address sustain Prme
nges. ID 013
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Lack of coordinated approaches to engaging in interdisciplinary
approaches have been highlighted by Filho et al (2015). Evans et al
(2015) note the importance of engaging with non academic teaching staff,
and Elliott and Wright (2013) discuss the importance of student
engagement. Other authors such as Capdevila et al (2002) have shown
that integrating research and education is essential for success. Muller-
Christ et al (2014) report on the importance of the 3Cs: Campus,
Curriculum and Community for putting sustainability into practice.
Campuses may be used to engage all members in sustainability practice
throughout the wuniversity, curriculum changes offer a window of
opportunity to bring theory and practice within universities together and
communities can be formed within the universities itself, creating role
models of engagement.

Using the case study of business schools Painter-Morland et al (2016)
discuss the importance of adding ‘systemic institutional integration’ to
integrating sustainability in business education and management. These
are ‘piggy backing’, digging deep’, ‘mainstreaming’ or ‘focusing’. Piggy
backing refers to inclusion of sustainability integration to individual
courses such as guest lecturing. Digging deep is about integrating
sustainability through new stand alone modules which may be electives.
Mainstreaming integrates sustainability within existing structures with
emphasis on broader cross curricular perspectives for the entire program.
Focusing is about the integration of sustainability through new
crossdisciplinary offerings such as sustainability related courses and other
new offerings. Systemic institutional integration comprises of leadership
and capacity building across schools.

There are limitations as to why green buildings are not mainstream in
university campuses (Richardson et al 2007). Empowerment of university
leaders and staff to catalyse and implement new paradigms for
sustainability have been noted as a key reason by these authors and
others (Lozano et al 2013). While the literature is focused mostly on
success stories rather than on failures, lack of transparency of failures
impedes overall understanding of learning outcomes (Velazquez et al
2005). There is no one recipe or approach for the successful
implementation of sustainability programs across the world. Yet, despite
this as has been evidenced from this section; sustainability initiatives
ross university curricula and campuses are flourishing.

(Return to LTS AND DISCUSSIONS

Schedule)

142 eady indicated, the courses in each of the schools considered
Brmes 2structured. Course learning outcomes remained the same, ho
ID 013 dents examined spaces within the green building in their st
ss and understand overall, whether triple bottom line sustainability
s achieved through their own disciplinary boundaries. Assessments
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remained within the course Ilearning outcomes in the disciplinary
boundaries. However, students engaged with others to understand
whether the building was comfortable to work in and what were the key
areas for improvement in the building.

External stakeholder engagement with the building manager, architect
and specialist consultant was successful. They assisted the project team
in determining the spaces to be studied. Enthusiasm by the internal
stakeholders; facilities department of the university and program
managers of the three schools was modest. The facilities department staff
were only interested in issues requiring maintenance. The program
managers of the three schools were not interested in the underlying
interdisciplinary concept of why the project was spread across three
schools. A very senior learning and teaching academic supported the
project, remarking that the project lead had accomplished a great feat by
‘involving staff, students and industry across three schools in three
distinctive areas of the university’.

Teacher participation varied. Where the course coordinators were also the
investigators involved in the project, coordination and support for the
project itself resulted in better teamwork. Where the course coordinator
was not the teacher involved in the project, shared ownership and goals
were more difficult. In computer science, this project was part of a
capstone supporting the innovative outcomes for this project. The course
coordinator was also the investigator, resulting in better planning, leading
to a higher quality of assessment, student engagement and interaction,
and follow up with students. Involving senior staff such as the Dean/Head
of School across the three schools would have assisted in securing the top
down support, a critical factor that the literature has also noted.

Student interactions varied. The interaction between the students of the
various disciplines were limited. Students within the same schools
interacted more with each other. On probing this further, it was found
that timetabling, assessment scheduling and such other practical matters
prevented students from engaging with each other beyond the project
itself. The overall observations made by the three cohort of students in
the study of the building are presented below.

arning spaces: Of all spaces studied in the building, student portals
e the most liked places compared to the lecture theatre selected fo
study. This is not surprising as the project building’s occupation
rns by students surpassed university expectations. St (Retum to
ed that this green building had a very different layout of RS
red to other spaces on campus. Students found it eas 143
unicate with each other as a result of good design and room Papers
elt that learning outcomes were realised, leading to less s 10015
ever, room layouts were not necessarily conducive always to
munication where eye contact could be maintained. There were
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situations where the room layout presented the person’s back to the
class. Placement of air vents under the chairs were also not the most
effective way to dispense air circulation in the space, as few students felt
quite cold at the end of the class. Use of the white board was not always
successful due to technological difficulties.

Common spaces: Students complained of glare in common student
spaces. Some students preferred a desighated quiet study area. However,
these did not work particularly well as the acoustic separation was still a
problem in the quiet study spaces. Students indicated that there were not
enough power outlets. Over ninety percent of students using the study
area were observed to be using an electronic device and it was critical to
provide more of these to facilitate student learning outcomes. Some spots
in the building also had poor internet connectivity, which was a cause of
frustration for students. Unsatisfactory air flow in the café spaces studied,
student hub, and some student portals and common areas were also
reported, making the space quite uncomfortable to be in for long periods
of time.

Coordination of the student and staff mentors, including the industry
stakeholders was a logistical nightmare. Students’ timetables invariably
clashed, as did that of the lecturers. Considering the stakeholders
provided their time for free, their commitment to the project was very
high as demonstrated with their engagement with students.

CONCLUSIONS

This paper has shown that it is possible to use a campus project to bring
three separate disciplines of staff and students to achieve triple bottom
line sustainability outcomes. While there were many areas in the building
that were comfortable, there were still some areas that needed
improvement, particularly from a student perspective.

Engaging with staff from the three disciplines early, including senior
management support from the schools was critical to meet the outcomes
of an interdisciplinary framework. However, the project was not truly
interdisciplinary as intended; it was in fact, pluridisciplinary. An additive
approach between the disciplines however, raised student cognitive
nderstanding although not explored to its full potential. Students were
posed to the real world through the project itself and engaging with the
eholders. They worked alongside each other and were exposed to
(Return to viewpoints. Unfortunately, this could not be gleaned objective
ST ing of the project. For all students across the three disciplin

144 t was part of their final research papers.
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ID 013 ssions with students during the various sessions and in
ssions confirmed that the engagement with stakeholders and other
dents led to some interdisciplinary reflections and deliberations. True
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interdisciplinarity would only be achieved if the project had a common
course for the three cohorts of students with common course learning
outcomes. Disciplinary underpinnings were not taught or discussed and
debated by students for true interdisciplinary engagement to be
considered. If sustainability outcomes are the overall focus, a university
needs to find a way to integrate both curriculum and research. This
project has taken a step in this direction, however, further top down
engagement is critical to use the overall campus as a living laboratory.
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ABSTRACT

Large and mega-events employ traditional procurement approaches,
adopting an adversarial stance with contractors/suppliers. These events
are often beset with problems with the contractors/suppliers. This study
investigates whether early contractor involvement (ECI) is being applied
to the procurement processes within the event planning and management
industry and to explore the potential benefits and challenges of the
application of ECI within that industry. ECI attempts to exploit the
contractor/supplier's specialist knowledge and expertise to the benefit the
project planning and design process to provide mutual benefits and
minimise the drawbacks associated with an adversarial contract. This
paper argues that an event is a particular type of project and discusses
the potential benefits of ECI to the event planning and management
industry. A literature review approach was used to explore the
construction and infrastructure industries and the event planning and
management industry to determine whether ECI is being utilized to any
meaningful degree. Overall the study findings indicate that by adopting
ECI the event planning and management industry could expect similar
benefits to those observed in the construction and infrastructure
industries.

Keywords: ECI, collaboration, event management, project management.

NTRODUCTION

n event a project?

oject is defined by the project management institute as (Return to
rary endeavor undertaken to create a unique product, servi Schedule)
... has a definite beginning and end” (PMI, 2013, p 3). The p 147
ement institute describes a typical project management lifec Papers
g the five stages of: initiating, planning, execution, monitorin ID 016
ol, and closing (PMI, 2013).
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Projects come in a large variety of activities from construction,
information technology, medical, business change, and events to name a
few. Events are a particular type of project that includes conferences,
exhibitions, festivals, special events, civic events, sports events and the
like. Event management is the application of project management
processes to development and execution of the event. The event
management industry describes an event's lifecycle in the Event
Management Book of Knowledge (EMBOK) in a similar manner to the
project management institute’s description of a project and although their
stages or phases are named differently they correspond to the project
management model, this similarity is not surprising as one of the key
references used in the development of the EMBOK was the 2000 edition of
PMBOK (Silvers, 2009).

An event is a form of a project and like construction, infrastructure and
ICT projects they are categorized by their size. Mduller (2015b) notes that
terms like mega or giga-events are a recent phenomenon whereas
previously they were described as large events.

For instance, Olympic Games as one of the leading international sporting
events can be defined as a mega event since millions of people from cross
the world attend the games and copious stakeholders are involved in the
event. Figure 1 demonstrates the complexity of the various stakeholders’
involvement in a typical Olympic Games event held every 4 years.

10C Invites Natianal Olympic Comittees (NOCs) to Cities put forward by respective NOCs as Candidate Cities 9 years before
declare interest in bidding 10 years before the Olympic Games Olympic Games

*INVITATION PHASE VISION, GAMES CONCEPT & STRATEGY

GAMES DELIVERY, EXPERIENCE GOVERNANCE, LEGAL& VENUE FUNDING
& VENUE LEGACY

—————e———

*Introduced in 2015 as a result of Olympic Agenda 2020; applied for the first time to the Candidature Process 2024

(Return to

Schedule) e 1 - involvement of stakeholders in Olympic games
148 e: www.olympic.org)What is Collaboration?

Papers poration is a working practice in which individuals and organis
1D 016 together to achieve a common purpose. In the cont
racting, collaboration occurs when two or more participants work
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together to achieve a common business outcome while recognising that
each party may have different business objectives.

Collaboration in the procurement efforts of a project can range from good
‘commonly used’ practices within the traditional procurement model
through to specific collaborative procurement models. Collaboration is
seen as a normal activity in achieving project outcomes by mature client
and contractor/supplier organisations and can mitigate potential conflicts;
facilitate knowledge; and help to integrate the parties’ specific capabilities
to complete the project successfully (Rahmani et al., 2016).

The early contractor involvement (ECI) model of procurement is a
collaborative contract approach to developing the tender for a project.
Turner and Riding (2015) state that ECI broadly refers to the engagement
that occurs between the project owner, designer and solution proponent
(contractor/supplier) during the early stages of a project. The
development of ECI was based on the premise that traditional methods
create the team much too late in the project development and there is
little scope for innovation and consideration of constructability (Edwards,
2009). Involving suppliers early in the project is seen to be an effective
way of influencing project success (Aapaoja et al., 2013).

Defining ECI

Mosey (2009) describes ECI being developed by the Highways Authority
in the United Kingdom (UK) during the early 1990s. The move to ECI was
driven by the need to develop longer-term relationships with suppliers
and create integrated project delivery teams (Whitehead, 2009). Since
its initial use in the United Kingdom ECI has been adopted by government
and public companies around the globe and is typically used in
construction, defence, infrastructure, and transport infrastructure projects
(Rahmani et al., 2013, Turner and Riding, 2015).

Within the literature, ECI does not have a single unified definition, it is
defined in many different ways by different authors, the essence of the
definitions is the same. For example: Nichols (2007) describes ECI as:
“ECI is a form of partnering with the contractor appointed earlier than
usual to help in planning, advise on ‘buildability’, and jointly develop a
Target Price as the basis for a pain/gain share formula in the contract”.

argued that as the traditional procurement model excludes the main
actor/supplier and subcontractors from the early design and project
ing it inhibits opportunities for innovative solutions, constructa (sRcerfé‘éﬂéo)
ealth and safety planning into design (Edwards, 2009,

On the other hand, ECI integrates people, systems, bu 149
ures, and practices into a process that collaboratively harnesst ‘f;pcflrg
ts and insights of all parties to optimize project results, in
e to the owner, reduce waste, and maximize efficiency through all
ases of the project.
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Exploring the benefits and challenges of ECI

The analysis of ECI construction and infrastructure projects by Whitehead
(2009) identified many advantages over the traditional project delivery
contracting models. This was supported by Rahman and Alhassan
(2012a) who listed additional benefits of ECI.

In the United Kingdom, where ECI has been used since 2001, the
generally held view is that there have not been any peculiar
disadvantages identified with the model (Whitehead, 2009).

The analysis conducted by Rahman and Alhassan (2012a) identifies that
involved parties’ commitment and attitude to the performance of the ECI
are two of the most important factors to achieve a successful outcome.
All parties to an ECI must be willing and committed to building a lasting
relationship (Mohr and Spekman, 1994) as the consequence of a party
being unwilling to commit or the commitment being one-sided is that the
trust relationship will be eroded (Kadefors, 2004). The parties will be
unable to develop a win-win approach to the ECI if any of the parties is
uncompromising in their attitude to the other the parties (Ng et al.,
2002). A fear of change from the traditional ways, a lack of experience in
working in ECIs, and past bad experiences from previous adversarial
contracts can lead parties to be untrusting of one another (Glagola and
Sheedy, 2002, Kadefors, 2004)

Common problems in event management

An investigation of academic and industry publications into the problems
associated with the planning and management of large or mega events
unsurprisingly resulted in a similar list of project problems as those
typically listed in construction, infrastructure, and ICT (Flyvbjerg, 2005,
Flyvbjerg, 2011, Giezen, 2012, Miller, 2015a, Solberg and Preuss, 2015).

Understudied areas and application of ECI

Since ECI has been originally formulated for infrastructure and large-
scaled construction projects, the majority of studies essentially focus on
the different aspects of ECI within the building and construction industry
(c.f. Song et al., 2009, Wondimu et al., 2016, Rahman and Alhassan,
2012b). However, a number of researchers also recognised the potential
enefits of early involvement of contractor/supplier in other industries and
ducted a few studies in different areas. For example, Wynstra et al.
)0) adopted the concept of ECI and developed the drivin
e ing factors for purchasing involvement in product develo
150 the business and marketing industry. Gil (2001) also utilis

ples of ECI in lean product-process development process to s

oo actor involvement during design.

ertheless, Turner and Riding (2015) observed in their review of key
irly contractor themes that an understudied area of ECI is the other
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involved parties such as: project managers, operations, maintenance,
engineering, and asset management services. Another understudied area
is the application of ECI in other industry segments such as event
planning and management which is the focus of this study.

RESEARCH AIM AND METHOD

This study sought to identify whether ECI is being applied to the
procurement processes within the event planning and management
industry and aimed to explore the potential benefits and challenges of the
application of ECI within the event planning and management industry.
This study was qualitative in nature taking an interpretivist philosophical
position and employing a literature review approach.

The study gathered secondary data that was obtained from relevant
academic and industry literature. The searches resulted in many articles
involving ECI’s use in the construction industry but few results involving
ECI being used in the event planning and management industry, as a
result the construction industry material was used as a basis for
interpreting ECI in the event planning and management industry.

The motivation for this study was to investigate whether ECI would be a
suitable contract vehicle to help overcome some of the common problems
that plague the planning and delivery of large events. The scarcity of
both academic and industry research that has been carried out and
reported in journals and other publications on the use of ECI within the
event planning and management industry has placed a constraint on this
research study

ANALYSIS AND DISCUSSION

Large and mega-events have a positive influence in local economies and
tourist numbers (Teigland, 1999, Matheson, 2006) resulting in the ever
increasing size and extravagance of these events and the continued
expansion of the event planning and management industry.

Current event planning and management industry guidelines suggest that
rge and mega-event projects require at least a two-year planning
eframe. This results in large and mega-events having extended
ing and implementation stages. Flyvbjerg et al. (2004) have
nstrated that large and mega projects are subject to delays an (sRcerfé‘éﬂéo

ns due to their extended planning and implementation stages. 151

ommodate the growth in the size and frequency of these even Papers
lines governing event planning and management require re 1025
telli and Mancini (2014, p 285) suggested “new tools and gwdellnes
required to deliver events”. One of the emerging tools is ECI. The

AUBEA 2017 CONFERENCE PAPERS 3 -5 JULY 2016 RMIT UNIVERSITY



ECI approach to procurement contracts is gaining popularity in the
construction and infrastructure industries but there is little evidence to
suggests it is a commonly used practise within the event planning and
management industry.

In the late 1990s the UK’s Highway Authority developed ECI. Around the
same period Bramwell (1997) was advocating that event managers
needed to engage in participatory planning processes and emphasised the
importance of strategic planning for large and mega-events. Participatory
planning is a euphemism for collaborative planning which is the premise
for ECI.

The World Student Games held in Sheffield (UK) in 1991 suffered from
greatly reduced visitor numbers, cost overruns, and other problems. The
games used a traditional procedural procurement process and as
Bramwell (1997, p 174) noted "“...the games were sometimes depicted as
crisis ridden...”. A participatory planning process may have averted many
of the problems by involving the contractor/suppliers early in the planning
of the games. According to Peter Lundhus quoted by Bundgaard et al.

(2011) “Too little use is made early on of the knowledge of contractors”.

Although many authors have expressed the benefits of engaging with
suppliers earlier in the project lifecycle, the event planning and
management lifecycle (Figure below) as defined by Event Management
Book of Knowledge (EMBOK, 2016) suggests engaging with suppliers
during the implementation phase of the event lifecycle, well after the
event planning has taken place, therefore losing the opportunity to
leverage the knowledge and expertise of the contractor/suppliers.

|
“owatrs [ omns | mperenen | o |

Go/No-Go Decision

P .
Research Requirement/ ‘r' Coordination [} Shutdown
Concept Specifications & contracting |} Feedback &
definition & Tactics Verification & |7 review
validation development (v control Q Evaluation
N e Knowledge
transfer

-------

Figure 2 - Event planning and management lifecycle
ource: EMBOK (2016))

he moment, an “over-the-wall” practice prevails in the event planning

management industry where the event design is passed alo
e of parties until it is considered to be ready. This prevailing p
152 tes an absence of a collaborative or participatory process to

nowledge and experience of the contractors/suppliers durin
ing stage. This prevailing practice leads to the overall event
optimized as the individual stakeholders strive to optimize thei

III
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While the benefits of collaboration have been widely acknowledged by the
construction industry, a successful partnering should begin early, prior to
contract award or the procurement selection process in order to deliver
the best value to a project (Rahmani et al., 2013). One of the more
frequently observed benefits of ECI arises from the joint or participatory
problem solving processes that is introduced early into the project
resulting in “state-of-the-art knowledge being available from the
contractor early on” (Bundgaard et al., 2011, p 28). This creates a better
awareness and understanding of the risk profiles associated with the
project. The longer term commercial consequences of a project will be
better understood earlier in the lifecycle enabling appropriate remedies to
be found earlier. This approach places the project owner in a position to
identify and manage risks more effectively (Rahman and Kumaraswamy,
2004, Mosey, 2009).

Aapaoja et al. (2013) and many other authors have observed that the
early involvement of contractors/suppliers in the project leads more
efficient and effective problem solving and decision making. Swainston
(2006) demonstrated that the cost of making a change early in a project
is comparative low when compared to making that change later in the
project’s lifecycle.

Nevertheless, there are some barriers in involving a contractor at the
early stage of a project, including challenges in the areas of contracting
practice, teamwork and culture change (Song et al., 2009). One of the
challenges is the contractors’ concern about adequate regulations to
prevent other competitors running off with their ideas and the intellectual
property issues of their contributions to the design. Choosing suitable
project participants for an ECI, and ambiguity in defining the role of
consultants and their relationship between client and contractor
throughout an ECI contract also can be seen as the challenges in using an
ECI (Bundgaard et al., 2011). Clients also find competition and trust as
challenges they might face in adapting an ECI contracting model
(Bundgaard et al., 2011). Scheepbouwer and Humphries (2011) examine
ECI against the transitional projects issues and assert that disagreement
over risk allocation, time constraints and cost reimbursement as well as
level of staff capability and input, are issues in implementing ECI project
delivery for all committed parties that should be adequately addressed.

CLUDING REMARKS

(Return to

tudy was based on an exploration of existing literature. The e
ng and management industry appear to be locked intg 153
onal procurement cycle and scant evidence was uncovered e
mic and industry literature to demonstrate that ECI is being a ID 016
ny meaningful way. The exploration of the literature has
onstrated that the problems experienced in large and mega-event
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projects are essentially the same problems that were experienced in the
construction and infrastructure project prior to the adoption of ECI.

Many authors have written on the benefits and drawbacks of ECI in the
construction and infrastructure industries. ECI is essentially a simple
change to the "“when” the contractor/suppliers are engaged in the
procurement activities of a project so that their knowledge and expertise
can be leveraged.

This change to the “when” the contractors/suppliers are engaged can be
applied to all projects regardless of the industry domain. ECI could be
applied to the event planning and management industry and the industry
could expect to receive many of the same benefits that have been
observed in the construction and infrastructure industries.

While the findings of this study are limited, they provide a basis from
which further research can occur in understanding the benefits and
drawbacks of ECI in the event planning and management industry.
Further research to gather primary data will allow for a deeper analysis of
the interaction of ECI in the management of large and mega-events and
the opportunity to compare the outcomes with construction and
infrastructure projects.
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ABSTRACT

A series of incidents in a short period created cause for concern on a large
construction project in the UK (+£500m). Incident investigations are one
of the ways to learn about safety failings, so that remedial action can be
put into place to avoid a recurrence. The researcher was a member of the
H&S department, with the role of a participant observer during the
incident investigation period. Data collection included: informal
conversations with employees; attending safety and accident investigation
meetings; viewing project documents; and attending the safety stand
down that occurred. The case study findings revealed that a blame culture
restricted information flow on the incidents; and consequently there was a
focus on easily observable unsafe acts, and static unsafe conditions,
providing a narrow rather than deep perspective. These acts and
conditions, such as a lack of compliance with PPE, or a weather condition,
were often difficult to manage. For safety understanding the project
repeatedly used Heinrich’s (1931) seminal work as a foundation.
However, this work is arguably outdated as it focuses on accidents on an
individual rather than complex socio-technical level.

Keywords: construction, safety, accident investigations, ethnography

INTRODUCTION

Learning from previous accidents and incidents is important for
preventing future injuries and losses. Hence even the most trivial
cidents and near misses should be fully investigated, as there are
ntial learning opportunities without having to endure the

equences of an accident. During a ten-day period there were eight
nts on a large construction project in the UK (+£500m). The i

cher spent time as a member of the H&S department during t 157
, and explored the investigation process for these accidents. T <
aim of the research was to understand the greatest challenge t Imey

rtaking effective incident investigations.
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INCIDENT INVESTIGATIONS

In early safety work, Heinrich’s (1931) focused on safety at the individual
worker level, highlighting that 88% of accidents were caused by man
failings. However, it has since been argued that this view on the cause of
accidents is not compatible with the modern perspective; and that current
thinking about how accidents occur and their casual factors has moved
away from individual worker behaviour, with emphasise being placed on
improving the work system (Manuele, 2011). Depending on an
organisation’s perspective, the accident investigation could reveal very
different causes; and investigations that do not relate to the actual causal
factors, will inevitably have corrective actions that are misdirected and
ineffective (ibid).

An event investigation is the collection and examination of facts related to
an occurred specific event (Harms-Ringdahl, 2004). Incidents are events
that could have or have resulted in harm, such as a near miss, minor or
major accident. As such, incident investigations incorporate events that
could be accidents, often referred to as a ‘near miss’ or ‘close call’, as well
as accidents. An accident investigation is one of the elements in the
process of learning from accidents (Cedergren, 2013). Fully investigating
accidents and incidents can reveal information that can be instrumental in
avoiding the recurrence of subsequent failures (Johnson & Holloway,
2003). For safety improvements it is essential that the recommendations
on remedial actions presented in these investigations are implemented
(Cedergren, 2013). Kletz (2002) highlighted that missed opportunities
following an accident investigation include:

e Only finding one cause, usually the final trigger before the accident

e A focus on immediate causes but not ways of avoiding weaknesses
in management

e Using the broad term human error without being more specific

e A focus on causes that little can be done about

e An emphasis on procedural change rather than design

e Experience learnt is not shared with others

e Lessons learned are forgotten and the accident reoccurs

(2006) also highlighted that the report deriving from the

(Retumn to tigation should not be viewed as ‘closing out’ a problem, but in
Schiecue) hat else could be done’? Near misses, minor accidents and so
158 accidents have investigations that are typically undertaken by
Papers uction organisations where the incidents occurred. Severe acci
RO ometimes investigated by government bodies, such as the HSE
Ith & Safety Executive) in the UK, which satisfies both: the public
2ed for answers to what happened; and their need for reassurance that
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action will be taken to address the failings that led to the accident
(Boraiko et al., 2008). The seriousness of a major accident and the
potential legal implications can result in a more narrow and closed
investigation, as opposed to near misses and minor accidents, which can
be more open during the investigation process.

RESEARCH METHODS

Ethnography is a method of observing specific group in their natural
setting (Phelps and Horman, 2010). Proponents of the use of
ethnographic approaches in safety research have claimed that it can:
offer rich and practical understanding concerning the complexity of
informality in safety learning processes (Baarts, 2009); and enable a
more sophisticated and nuanced assessment of safety culture than
possible through other assessment techniques (Strauch, 2015). Pink et al.
(2010) also argued that ethnographic approaches can go beyond what
could be said in an interview; and Oswald et al. (2014a) explained that by
establishing rapport with participants, the researcher can get access to
data that may not normally be available, such as insights gathered from
an accident investigation.

Ethnographic research is it often very time-consuming in comparison to
other methods; and with regard to accident investigations, Strauch
(2015) pointed out that ethnographic methods require more time to
conduct a study than is reasonably available to incident investigators.
Research adopting ethnographic approaches to explore accident
investigations are rare, though there have been a few studies. For
instance, Sanne (2008) found that in an incident-reporting scheme,
employees must be given ownership, must know how and why to use it,
and that there is a need feedback on root causes; while Oswald et al.
(2015) revealed that an accident investigation found a combination of:
time pressure; the shortage of skilled-labour; untrained workers; and
poor planning all contributed to a minor accident.

As part of a wider three year ethnographic study, the researcher visited
he construction project between one and three times a week for three

rs, adopting the role as a participant observer, who had no control
events or investigation processes. This case study focuses on the ten
eriod where eight incidents occurred on a large construction pr¢ P
Om) in the UK. On this project participant observation includec Seeans)
re of: attending accident investigation meetings, H&S meetings 159
, canteens, work sites, the safety stand down, viewing project Papers
ents, and having informal discussion with employees througho® S

hierarchy from directors to labourers. The data collection and analysis
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were a concurrent process (Silverman, 2013), and was collected and
analysed until a point of saturation was reached (Kumar, 2005).

DISCUSSION OF FINDINGS

H&S manager: ‘I don’t know what the hell is going on. Another incident
today. Get out there, get talking to people, let’s find out what is going on’

On the return from the Christmas break period, a series of incidents were
a cause for concern on a large construction project. Investigations were
carried out, but gathering all the relevant information was challenging.
One of the accidents occurred when a welder dropped his chip hammer on
the level below; and when he went to retrieve his hammer, he then fell
through a partially unprotected temporary opening, suffering minor
injuries. In the investigation, the H&S team had doubts about whether
they were receiving all the information. One H&S advisor stated:

‘Call me a sceptic but I went down there, and you can see the outline
from the dust and cuttings of where the baton [wooden plank] was. His
[injured persons] story of what happened doesn’t add up with the
evidence. He’s not thrown himself down there, but there is something not
right. I don’t think we have all the details, and we probably never will.’

When incidents occurred, the H&S team were frustrated they were often
not able to gather all the relevant information. H&S professionals would
frequently make remarks such as:

‘we are being fed bullshit. Information is being sanitised at every level.’

With incidents that could lead to disciplinary action, information was
particularly restricted; and where gross misconduct occurred it was
recognised that individuals should be held accountable. However where
acts, such as mistakes or errors occur, there should a perception that
reporting can follow without fear of blame (Johnson & Holloway, 2003;
Reason, 2008). At least in the UK, it is more legally convenient to blame
individuals (Reason, 2008); and investigating employee-based causes can
be attractive to internal investigators, as they may be put in a difficult
osition if an underlying cause of an incident is an organisation’s policy or
ure (Kletz, 2006). However such a blame culture can create an
onment that is very difficult to learn from (Reason, 2008).

(Return to
Schedule)
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ack of information meant that the causes of the incidents were
ted to unsafe conditions, rather than unsafe acts. Smith et al.
) noted that it is more difficult to observe fluid and momentary
e acts when compared to static and unchanging unsafe conditioRs:
acts that were documented were typically ‘easy to observe’ acts (see
eming and Lardner, 2002), such as not wearing the correct PPE
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(personal protective equipment). This unsafe act is typically observable
for a longer period than other fluid and momentary unsafe acts. Hence
there tended to be a focus on easily observable unsafe acts (such as lack
of PPE) and static unsafe conditions as causes. For instance, one minor
first aid accident occurred when a delivery driver was not wearing gloves
and cut his hand. The lessons learned document stated:

‘Enforce offloading procedure, incorrect PPE for the task’

H&S advisors were continually frustrated with the breaking of site rules
such as non-compliance with PPE. Walker (2010) explained that the
workers had developed a ‘counterculture’ to the official safety
pronouncements of management. One of the greatest challenges the H&S
department faced was compliance with tool-tethers to avoid dropped
tools, as this posed a high-risk. Incidents where tools were dropped
raised the following documented lessons learned:

‘Tool lanyards should be used where risk exists. Exclusion area below to
be enforced.’

However even when risks did exist and tethers should have be worn, this
site rule was not always adhered to. Workers explained that sometimes
the tethers available were impractical, depending on the motion of the
tool (e.g. twisting), while other workers simply did not want their own
tools permanently tethered. One operative stated:

‘We are the guys having to use the tethers, but we weren’t consulted.
They just buy a bunch and expect us to use them, when they might not
work for all us. We have scaffs, joiners, welders, all doing different work.’

The workers did not believe the tethers were practical for all trades and
scenarios, but superiors argued it was a site rule, and therefore must be
adhered to. Paap (2003) proposed that in the construction industry safety
should be interpreted in two forms: the official procedures and the actual
working operations - a distinction that represents the difference between
the rules stated and the rules that actually govern the workplace. This
double-provision was described by Paap (2003:221) as ‘a Bait-and-
switch, since it clearly serves to advantage the employers at the expense
the workers’. This was a contentious issue as workers desired more
mon sense’ with rules.

there were often issues surrounding the PPE compliance as an i
act; unsafe conditions were more frequently highlighted as 161
nt causes. For instance, a trip and fall resulting in @ minor inju -
orrective action documented as: D O
trol of access to incomplete walkways, correct protection and marking

openings’
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Most of the unsafe conditions the contractors had control over, but there
were some they had little over. One of these conditions was the wind,
which is an accident investigation finding that Kletz (2002) would classify
as a missed opportunity, as very little can be done about it. A minor first
aid accident that occurred on site was logged as:

‘Dust/grit blown in eye, eye rinsed out’
The lessons learned from this event were detailed:

‘High Winds- continuous reassessment of tasks/prevailing weather
conditions’.

Rozenfeld et al. (2010) highlighted that exposure to weather conditions is
one of the many unique characteristics of the construction industry. The
weather is not just a condition that can be unsafe, but it also disrupts the
work. As work falls behind schedule production pressures can increase;
which has been linked to poorer safety performance (Oswald et al., 2013;
Han et al., 2014). Following an incident where an operative tripped, fell
over and required first aid, an H&S stated:

‘We are 8 days behind already because of the weather. Guys are getting
frustrated that they are behind, and are taking risks by not concentrating
or paying attention’

Previous work has suggested there is a particularly the high risk tolerance
found on construction sites (e.g. Rawlinson and Farrell, 2009). Oswald et
al. (2014b) pointed out that as risks in the construction industry are
mostly voluntary, under personal control, non-dread and known, and
therefore they are more likely to be accepted and under-rated. The H&S
advisors believed that production pressures caused by weather
disruptions were initiating risk-taking, as workers were focusing on job
completion, rather than taking the time to finish the task safely. The
Project Director reinforced this during the safety stand down:

‘There is no doubt we are under significant production pressure, but
nothing is more important than safety. Take care when you are out there.
I know some of you don’t go out there often, but keep aware. Any of us
an trip, fall or injure ourselves... it seems trivial... but it happens.’

s, trips and falls are common accidents that are often have minor
(Retumn to }r than major severity. It is arguable that some of these slip, tri
S cidents are unavoidable or inevitable. However, the project
162 gement team believed the frequency of them was in part due t
Papers ction pressure and risk-taking behaviour. The concerning accid
1D 017 | initiated a safety stand down to raise awareness, but this was
successful as hoped:
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Commercial Director: ‘It is amazingly to think of all the things we do with
safety, systems we have in place, number of safety professionals, safety
training, PPE and even initiatives like the stand down... and still... and
still... it didn’t seem to help because the day after the stand down finished
we had another incident.’

The H&S team reflected on the safety stand down and concluded that
there were a wide range of differences in presentation quality. Those that
were poorly communicated frustrated the H&S professionals:

H&S advisor: ‘there were poor presentations; presentations with no open
qguestions at the end to involve the guys [workers], and one had work
going on next door so you could hardly hear. These presentations should
come from the managers to show their commitment, but some aren’t
delivering it the way it should be.’

Within the safety stand down document distributed the incident rate was
described as:

‘a worrying trend which directly relates to the accident triangle which we
are all accustomed to seeing. In reality the numbers within these accident
triangles ARE PEOPLE!’

In early safety research, Heinrich (1931) proposed that there was
relationship between near misses, minor incidents, and major accidents;
but its use has been criticised in the modern era (Manuele, 2011). At the
time, Heinrich’s work was ground-breaking, but its appropriateness within
modern complex socio-technical systems has been brought into question.
The accident triangle focuses on individual unsafe acts and personal injury
accidents. Reason (2008) explains that this is an intuitively appealing
approach which is frequently, but also inappropriately applied to
organisational accidents. This is partly because accidents usually occur
from multiple and interacting causal factors that often have
organizational, cultural, technical or operational systems origins. Despite
this, the large construction project repeatedly referred to Heinrich’s work
for guidance, such as in the safety stand down document. One H&S
advisor explained:

e are still using research from the 1930s. There must be more recent

. There is a gap there because the research knowledge is not getting
ferred. When I look at the recent research, it’s so complex, all these o
s, what does it even mean?’ Schedule)
actitioners acknowledged they struggled to understand some ¢ 163
recent safety research, such as the socio-technical accident ma e
loped. While important research developments have encompassed
complexity of accidents, to have practical use in the industry, such
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models need to be understood in the field. In comparison, Heinrich’s
accident triangle is easily understood, and therefore frequently used,
despite being arguably out-dated.

CONCLUSIONS

Incident investigations have the potential to reveal important safety
information to avoid future accidents. It was found that the greatest
challenge to having an effective incident investigation was successfully
gathering all the information on the incident. Important information was
often not disclosed by workers, due to fears of blame. The restricted
information meant there was a focus on easily observable unsafe acts,
and static unsafe conditions, which provided a narrow, rather than deep
perspective. Through this perspective, recurrent incidents were difficult to
solve, as they often involved conditions that were hard to control (e.g.
weather) or unsafe acts that were frequently undertaken and challenging
to change (e.g. a lack of PPE). The safety stand down undertaken to raise
awareness was ineffective due to varying levels of presentation quality
across the site. It is recommended that there is a considerable effort to
create a no-blame culture within organisations.

Heinrich’s (1931) work focused on safety at the individual worker level,
yet this is not aligned with current thinking, with emphasise being placed
on the work system. In this case study, practitioners frequently referred
to Heinrich’s work for safety understanding, which suggests there may be
a gap between modern safety research and the practical needs of the
industry. The case study has raised the question of how modern research
work can encompass the complexity of accidents, but also be
understandable for practitioners, to have greater impact in the
construction industry.
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ABSTRACT

Many industries have felt the impact of disruptive change on their
profitability and established practices. Examples of disruption have been
documented in industries as diverse as transportation, photography,
newspapers, retailing, recorded music and computer graphics. The
construction industry has mostly avoided large-scale disruption because,
in spite of the globalisation evident in mega projects, most construction is
locally-based and delivered within a specific national context and
regulatory system. This may be about to change. The forces of
digitisation, industrialisation and globalisation are combining to generate
the potential for disruptive enterprises which will grab market share and
shake up existing business models. As academics striving to prepare
students to be employment-ready, we need to open their eyes to the
potential of the new economy to support new business models that are
quite different from traditional construction companies. Students will need
to be entrepreneurial in seeking out opportunities and identifying market
niches. In two new and developing units/subjects at an Australian
university these issues are being raised. Students are challenged to
identify markets and market strategies enabled by social enterprises,
collaborative systems, the ‘Internet of Things’ and even ‘Brutal
Innovation’. Using student feedback and reflective practice, the lessons
from the first two offerings of the new units are identified and teased out.
In general, students respond well to the challenge of strategic thinking
which relates to their future careers. While predicting the future is always
fraught with difficulty, not attempting to do so could leave us vulnerable
disruptive change.
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revolution (Schlick 2012). As explained by Bloem et al (2014), the First
Industrial Revolution commenced with the harnessing of water and steam
power at the end of the 18" century. The second stage was the
introduction of mass production and the conveyor belt at the beginning of
the twentieth century. The third phase is the digital automation of
production utilising IT from the 1970s onwards. The fourth Industrial
revolution is said to be happening now. This is predicted to involve
increasing collaboration between humans and machines to the point of
fusing the physical, digital and biological realms (Dombrowski and Wagner
2014). The world where the next generation of construction leaders will
play out their future careers may be strongly influenced by digital
complexity, globalisation, product industrialisation and market volatility.
It will almost certainly be significantly different from that of past
generations. Given the potential for significant disruption in the industry,
it is important that educators foster discussion into the paths that the
industry may take in the future. Many of our digitally literate students are
already looking at the potential opportunities opening up for flexible,
creative and innovative people to build themselves new enterprises and
new ways of operating a construction business. We may already have
some global game-changers amongst us. As educators, it is important
that we are flexible in our response to external forces promoting change.
New structures, content and assessments will be needed to make sense of
the changes as they occur. The aim of this paper is to report on attempts
to introduce the concepts of rapid and disruptive industry change to
current students, so that they can seek out new opportunities in their
future careers. They may even need to cope with an eras of brutal
innovation where change processes wipe out past practices completely.

LITERATURE REVIEW

Digitisation

The introduction of computer technology in its many forms to the
construction industry can be described as the process of digitisation. The
gradual penetration of the digital world into the processes of construction
has been studied by several authors. Shibeika and Harty (2015) found
that the digital infrastructure to deliver innovation is incomplete and tends
o result in tension between standardisation and customisation.
ganisational change within a firm was found to strongly effect the
sion of digital technology. Similarly, Osterreich and Teuteberg (2016)
d that the uptake of digital technologies known as Industry
y in the construction industry in the UK. However, they did fin
168 e examples that could demonstrate the benefits of digitisat
- adopters. On the positive side, Ingram (2016) reported
ID 018 ruction businesses are being transformed by social media,
puting, cloud computing, data analytics and the Internet of Things
). These drivers of change increase the pressure to perform for
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construction companies, but they also provide opportunities to create new
kinds of construction enterprise. Case studies such as Merschbrock and
Munkvold (2015) demonstrate the effective deployment of digital tools in
a complex hospital building project. Ding et al (2014) found that the use
of BIM technology enables dynamic and virtual analysis of scheduling,
costing, stability, sustainability, maintenance, evacuation simulation and
safety. While this possibility is there, it is yet to reach through to many
construction operations. There is, however, some evidence that the
digitisation of construction processes can improve the value delivery to
clients (Sanchez et al 2016). Despite distinct unevenness in the uptake of
digital technology in construction projects, it is now clear that the
potential efficiencies are very significant. Students seeking to build a
career in construction management in the coming decades will need to be
tech-savvy and willing to adopt new methodologies and means of
operating if they are to remain competitive.

Industrialisation

Off-site manufacturing of elements of building fabric and contents can be
described as industrialisation of the industry. The growing trend towards
this industrialisation has been observed by many authors with varying
conclusions and recommendations. Jonsson and Rudberg (2014)
developed a classification system to describe the degree to which
industrialisation has been adopted on different construction projects. They
found a classic dichotomy between the productivity benefits of
industrialisation and the flexibility of outcomes available to customers.
Ramaji and Memari (2016) studied modular construction models and
found that information management systems already deployed in
manufacturing were unsuitable for project-based modular construction
incorporating modular factory-produced components. The authors
propose a new Product Architecture Model (PAM) to incorporate the
benefits of modular building into BIM and enable accurate life cycle
assessment of multi-storey modular buildings. Santiago et al (2013)
designed a factory layout that was dimensioned to suit a standard
shipping container. They found significant cost and time benefits in
comparison to onsite construction. The cost barriers to offsite construction
were specifically examined by Pan and Sidwell (2011). The authors found
that the increasing trend to offsite construction needed to be supported
ith long-term commitment so that individual constructors could gain
erience with the delivery of such projects. Once a learning curve was
lished, cost benefits were seen to flow, but this did not happen
atically. Wong et al (2017) examined the readiness of (Return to
lian construction companies to embrace prefabrication. Seedle)
ling some potential issues, they noted that many constructor 169
isdom of the move to greater prefabrication and the benefits Papers
e claimed if organisational changes are made. 12 0
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The various forms of prefabricated, modular, panelised and volumetric
construction as well as the ‘componentisation’ of building elements such
as bathroom pods have become increasingly common in recent years.
Significant investment in these areas is happening in several parts of the
world. Consequently, it is important that construction students are aware
of the move to reducing the onsite effort in construction projects and
replacing this without offsite effort. This will impact the nature and extent
of employment in the future construction industry. Students who are alert
to the possibilities of these changes are more likely to be able to identify
future opportunities.

Globalisation

The third significant trend identified from the literature on construction
industry futures is globalisation. Globalisation has been described as “the
inexorable integration of markets, nation-states and technologies to a
degree never witnessed before in a way that is enabling individuals,
corporations and nation states to reach around the world faster, deeper
and cheaper than ever before” (Friedman 1999). Recent times have seen
some political setbacks for this “inexorable” process which may not be as
inevitable as the author perceived it. It is nevertheless true, that
globalising forces persist in mercantile economies and are likely to
continue to do so. While the construction industry has been largely
insulated from the globalisation forces that have changed many other
industries, this is not likely to remain the case in the future. Ngowi et al
(2006) described the globalisation of infrastructure developments and
their financing. The impact of this trend has already driven procurement
and participation changes in many parts of the developing world (Badu et
al 2012). The construction of ‘mega-projects’ has seen a dramatic rise in
multi-national construction effort in many parts of the world. Mok et al
(2015) undertook a systematic review of construction mega projects and
found that such projects require a careful stakeholder management
process if they are to succeed in a globalised world. Bi-lateral and muilti-
lateral Free Trade Agreements accelerate this process. Quality control in a
globalised construction market has been demonstrated to be problematic
in a number of recent cases of sub-standard building material
substitutions, notably in the Docklands Lacrosse Tower fire in Melbourne
in 2015. There are potential new careers being developed in the
international assurance and certifying of new global procurement
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Christensen & Tedlow 2000; Christensen et al. 2002). He defined a
disruptive innovation as one that creates a new market and value network
and thereby disrupts and displaces an established market including its
leading firms and alliances. Disruption has been documented in industries
as diverse as health care (Christensen et al 2000), transportation (Cho
and Parsons 2015), photography (Ciutiené and Thattakath 2014),
newspapers (Karimi and Walter 2015), retailing (Christensen and Tedlow
2000), recorded music (Moreau 2013) and computer graphics (Pimentel
2015). Potential disruptive innovations identified by Jang (2013) include
wearable computers, 3D printing, context awareness technology,
driverless cars, ultra-light materials, gene therapy, and post batteries. At
least some of these may impact on the construction industry. Rather than
being overtaken by these changes, construction students need to identify
the opportunities and make themselves part of the change delivery
process rather than its potential victims. The identification of ‘game-
changing’ trends in the construction industry will enable the students of
today to start looking for these opportunities for a future rapidly moving
global context. The process is presented graphically in Figure 1 below.

e Industrialisation -
Digitisation Globalisation

New enterprises — social New enterprises —

media scoping projects

New enterprises — % New enterprises -

certification & assurance logistics

New enterprises —

integrating offsite effort

ure 1 Potential disruption process

new enterprise examples presented in Figure 1 arose as a result o

sion between the students and staff members as described bel (sRcerfé‘éﬂfe?
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one can engage in a process of continuous learning. Paying critical
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attention to the events and values presented in the course of teaching
delivery, while being aware of the educational theories which underpin
that delivery, is a useful methodological practice. It is qualitative in
nature and its rigour as a research methodology is dependent on
continuous and systematic monitoring of the impact of the teaching
delivery. Student engagement is one measure of effectiveness. Formal
and informal student feedback must be collected and should be addressed
without prejudice with regard to whether or not it confirms the
educational intention. The literature of teacher education is replete with
discussions of reflective practice but so is the literature of professional
development (Biggs 2001; Bolton 2010; Ryan 2013). The concept of work
readiness as defined by Cabellero and Walker (2010) is also relevant to
this discussion, but this research examines the future of work in the
industry and speculates that it may be very different from the past.

Table 1 Learning outcomes for Modern Construction Enterprises

On successful completion of this unit, students should be able to:

1 Analyse the opportunities presented by the changing global environment in
construction

2 Compare and contrast the trajectories of attempts at innovation in the construction
industry

3 Predict major trends in construction modernisation

4 Hypothesise on the factors that contribute to successful modern construction
enterprises

5 Make an original case for the adoption of changes to the way construction businesses
are structured

6 Re-imagine construction enterprise models for the Indo-Pacific region

Table 2 Learning outcomes for Modern Construction Projects

On successful completion of this unit, students should be able to:

1 Analyse the available indices that are used to measure construction productivity

2 Construct a case for improving project efficiency by means of industrialising
construction projects

3 Examine ways to address quality assurance in a globalised construction market

4 Review the impact of the need for buildings to be adaptable over their useful lifetime

5 Theorise about the way to ensure that end users receive economic, environmental
and social value from their buildings

is paper reports on the first delivery of two newly developed units in

recent 2017 Summer and Spring semesters at an Australian

ersity. The units are called Modern Construction Enterprises and
e rn Construction Projects. They are currently offered as electi

172 year Bachelor of Construction Management students. The enro

units was 25 and 35 respectively. This was particularly pleas

fg%elrg vertising or promotion of the new units to students was done

I However, it must be acknowledged that this leads to a bias to

more engaged and active students undertaking the units. The units

e differentiated by their emphasis on adaptation of the whole business
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in the first instance versus emphasis on procurement and project delivery
in the second case. This differentiation was essential for the three stage
unit approval system at the university which requires academics to be
able to explain the learning intent to academics from other disciplines.
The approved Learning Outcomes for the units are shown in Tables 1 and
2 above. As part of the reflective practice, both the academic and the
industry advisor attended all the face to face sessions in the first delivery
of the units. They took turns teaching and taking notes on the process.
These peer observation notes will be used to develop and inform future
offerings of the units. Of course, the success or otherwise of the units is
judged by how well the students manage to meet the prescribed learning
outcomes. This will become more apparent when they have been offered
multiple times.

RESULTS AND DISCUSSION

This paper reports on a work in progress. The new units have only been
delivered once at the time of writing. A great deal of preparation was
done to ensure that the material presented was up to date and relevant to
the Australian industry context. Guidance was given in these matters from
the co-deliverer of the units who is an experienced industry practitioner
with an interest in fostering a new approach to organising and measuring
productivity in the construction industry. For the Summer unit, only two
students failed and this was due to their not submitting all the
assessments. On contacting both students, it was revealed that ‘pressure
of work” was nominated as the reason for failure to complete the unit. The
marking spread was skewed towards the high grades (3 High Distinctions,
6 Distinctions, 9 Credits, 5 Passes and 2 Fail Non Submits). It was not
possible to use the official Student Feedback on Unit data for this unit
because the numbers responding to the survey were too small. Despite
their reluctance to go through the official channel, students did provide
informal feedback through other means. Two students posted on
LinkedIn™ demonstrating their unprompted enthusiasm for the just
completed unit:

“Just completed my last lecture of the new "Modern Construction
Enterprises" unit offered by xxxx University. A great unit with
stimulating insights that left me excited about the future of the
Construction Industry. Well done xxxx....” Student MS

would love to the take the time to appreciate one of Retum
versities senior lecturers who has dedicated her time and ef Schedule)

establishing and developing a new unit called 'Moc 173
struction Enterprises' in which has allowed myself to explore S
elop a greater understanding of the construction industry to ID 018
d how innovative technologies are changing the way we build
Iso realising the downfalls that aren't quite working in the industry. I
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wanted to thank you for giving up your time to fulfil our minds as a
student, hoping to take what I've learnt and to establish a career.”
Student BK

While these testimonials are pleasing and they received many likes from
past students, they were reinforced by several informal comments and by
the quality of the work that the students were able to deliver. The most
important general criticism was that students wanted to see how the
issues of sustainability and livability of construction output could be
addressed alongside the change management described in the unit. This
topic will be addressed in the next iteration of the unit. The peer
observation feedback indicated a strong need to get students actively
engaged in the material delivery. This will be the main target for the
second offering. Development of new learning material is demanding of an
academic’s time and new units that look at the recent developments and
future trends will need to be comprehensibly updated for each delivery.
They cannot be static. Nevertheless, the first attempt was a positive
experience and will be persisted with. Formal feedback on the second unit
was not available at the time of writing. It will be available before the
conference and could be included at that time.

CONCLUSION AND LIMITATIONS

It can be difficult to find the time to work on new course material in high
demand study areas like construction management. The results of this
experience were positive and invigorating albeit very preliminary in terms
of verified research. Future offerings of the unit will be moving towards
more active student participation in order to ensure that the units remain
up to date and relevant. It is the author’s hope and intention to continue
with this work and report back on it in future AUBEA conferences in order
to receive feedback from colleagues and to hear what reflective practices
they are undertaking.
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ABSTRACT

Spearheaded by the Construction Industry Development Board and in
conjunction with government support, adjudication and prompt payment
regulations have been formulated to address unfair payment practices
which have hampered the construction industry in South Africa. Given the
complexity, contestability and disputatious nature of the environment in
which construction activities are carried out, the implementation of
policies is not an easy task. It requires strategies, deliberate plans and
adequate institutional support. This paper investigates what measures are
needed for effective institutional support and reports on the views of
experts on what steps are required for implementation and the roles
institutions play in ensuring an effective statutory adjudication process.
Data were gathered through qualitative interviews with adjudication
experts that have direct interaction and intimate knowledge of the
adjudication process in the United Kingdom, Australia, Singapore and
Malaysia. The findings identified five institutions that may enhance
effective statutory adjudication implementation. However, only two of
these five institutions are perceived to be critical and indispensable and
without which effective implementation of the adjudication process will
most likely not be achieved.

Keywords: Implementation, institutional roles, legislation, statutory,
judication.
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Alternative Dispute Resolution (ADR) for the SA construction industry.
Adjudication therefore appears to be gaining a lot more support in recent
times, so much that all the four forms of contract currently endorsed by
the CIDB already incorporate adjudication as an ADR process. At the
global level the use of statutory-based adjudication has gained wide
acceptance and has been widely researched and documented. As a result,
many countries are shifting to adjudication as their principal mode of
resolving construction disputes (Lim, 2005). The finding is that, where
adjudication has been employed as the ADR mechanism, it has both
timeously and adequately settled disputes and pacified the parties
involved. In fact, adjudication at many instances has been reported to
proffer satisfactory resolutions such that litigation was not necessarily
required (Gaitskell, 2007; Gould and Linneman, 2008; Dancaster, 2008).

However, the SA construction industry players have as yet not benefitted
from statutory adjudication and the level of its usage has been reported
to remain low (Maritz, 2007). Apart from the fact that the practice of
adjudication in SA is still based on contractual agreement, which is one
the major reasons attributed for its underutilisation, institutional absence
was also recognised as a challenge that can possibly impede its pragmatic
functionality (Maiketso and Maritz, 2012). Therefore, rather than just
keeping adjudication contractual, the SA construction industry mooted the
idea of compulsory adjudication in order to overcome the problem
associated with contractually-based adjudication practice. In light of this,
draft regulations to support the practice of adjudication in SA have been
prepared by the CIDB. Notwithstanding the provision of these regulations,
the recent study of Maiketso and Maritz (2012) illustrates in clear terms
that institutional absence must firstly be overcome for effective statutory
adjudication uptake in SA. Accordingly this paper will investigate the
relevant institutions needed for the effective uptake of the statutory
adjudication, seek to discover the measures that are needed for effective
institutional support, and report on experts’ views on the roles institutions
play in ensuring an effective statutory adjudication process.

LITERATURE REVIEW

Institutions perform important roles in policy implementation and they are
ntegral to the functionality of any legislation (Salmen, 1992). This is
ause, without appropriate institutions, the enforceability of a particula
lation may be seriously undermined. For a policy to be effective there
(Retum to need for proper implementation strategies. When a pol
Schedule) . . . . . .
ively implemented, it results in resistance and possible f
178 might lead to waste of resources and loss of potential b
Papers ent in such legislation. Therefore, the complexity of constr
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and effective strategies are put in place to achieve effective
implementation of a new regulation.

Institutions vary and are diverse, and may include government
institutions