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About the Facilities Management Action Agenda
The Australian Government’s Facilities Management (FM) Action Agenda chose Sydney Opera House 
as the focus of its FM Exemplar Project and partnered with the Cooperative Research Centre (CRC) for 
Construction Innovation to develop innovative strategies across three research themes. The findings 
have been integrated in order to achieve an FM solution beyond its component parts demonstrating FM 
as a business enabler.

The Australian Government, through the Department of Industry, Tourism and Resources, seeks to 
make Australia more competitive by working closely with industry to identify new opportunities for 
growth. Action Agendas are a means by which selected industries work with the Australian Government 
to identify and then implement strategies to overcome impediments to growth.

The focus in Action Agendas is on the actions industry can take to achieve its objectives.

The FM Action Agenda had its origins in requests to the Australian Government from the Facility 
Management Association of Australia (FMA Australia) on behalf of the industry. FMA Australia identified 
a number of key concerns for the industry. These included recognition of the industry, establishment of 
a distinct facility management career path, industry-wide innovation, recognition of sustainability as a 
driver of business in the future, and the impact of regulation in the industry. The FM Action Agenda was 
announced by the Hon. Ian Macfarlane MP, Minister for Industry, Tourism and Resources, on 19 January 
2004, and one of the outcomes of the FM Action Agenda was the FM Exemplar Project: Sydney Opera 
House, to demonstrate FM as a business enabler.

About the Cooperative Research Centre for 
Construction Innovation
The CRC for Construction Innovation is a national research, development and implementation centre 
focussed on the needs of the property, design, construction and facility management sectors. 
Established in 2001 and headquartered at Queensland University of Technology as an unincorporated 
joint venture under the Australian Government’s Cooperative Research Program, Construction 
Innovation is developing key technologies, tools and management systems to improve the effectiveness 
of the construction industry. Construction Innovation is a seven-year project funded by a Commonwealth 
grant, and industry, research and other government support. More that 300 individuals and an alliance 
of 21 leading partner organisations are involved in and support the activities of this CRC.

There are three research areas:

Program A — Business and Industry Development

Program B — Sustainable Built Assets

Program C — Delivery and Management of Built Assets.

Underpinning these research programs is an Information Communication Technology (ICT) Platform.

Each project involves at least two industry partners and two research partners to ensure that 
collaboration and industry focus is optimised throughout the research and implementation phases. The 
complementary blend of industry partners ensures a real-life environment whereby research can be 
easily tested and results quickly disseminated.

Adopting BIM for facilities management is part of a series of publications produced by the Sydney 
Opera House: FM Exemplar Project. FM as a business enabler is the major publication and it presents 
the collective findings from the Digital modelling, Services procurement and Performance benchmarking 
reports. It outlines the integration of these streams into an integrated FM solution that demonstrates FM 
as a business enabler. Refer to the Construction Innovation website to obtain these publications.
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Acronym list
2D, 3D			  two- and three- dimensional

AEC/FM		  Architecture, Engineering, Construction and Facilities Management

AM			   asset management

AM/FM			  asset management and facilities management

BCA			   Building Code of Australia

BCI			   Building Condition Index

BFI			   Building Fabric Index

BIM			   Building Information Model(s)

BIMSS			  Building Information Model Open Standard Specification

BPI			   Building Presentation Index

CAD			   computer-aided design

CAFM			   computer-aided facilities management

CCSN			   Co-ordinated Controlled Survey Network

CRC			   Cooperative Research Centre

GIS 			   geographic information system

FM			   facilities management

FMA Australia		  Facility Management Association of Australia

HVAC			   heating, ventilation and air conditioning

IAI			   International Alliance for Interoperability

IFC			   industry foundation class(es)

KPI			   key performance indicator(s)

PSET			   property set

SQL			   Structured Query Language
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Executive summary
The digital modelling research stream of the Sydney Opera House FM Exemplar Project has 
demonstrated significant benefits in digitising design documentation and operational and maintenance 
manuals. Since Sydney Opera House did not have digital models of its structure, there was an 
opportunity to investigate the application of digital modelling using standardised Building Information 
Models (BIM) to support facilities management (FM).

The focus of this investigation was on the following areas:

the re-usability of standardised BIM for FM purposes

the potential of BIM as an information framework acting as integrator for various FM data 
sources 

the extendibility and flexibility of the BIM to cope with business-specific data and requirements 

commercial FM software using standardised BIM

the ability to add (organisation-specific) intelligence to the model

a roadmap for Sydney Opera House to adopt BIM for FM.

Major findings and conclusions
The FM Exemplar Project has established that building information modelling is an appropriate 
beneficial technology enabling storage and retrieval of integrated building, maintenance and 
management data for Sydney Opera House. Using this approach yielded several advantages such 
as consistency in the data, intelligence in the model, multiple representations such as two- and three- 
dimensional (2D and 3D) reports, an integrated source of information for existing software applications, 
and integrated queries for data mining. The standardised building model acts as main data structure 
which can be extended with other data sources as each element of the model such as a wall, furniture, 
a room, or a grouping of elements has a unique identifier. This unique identifier can be used as a basis 
for correlating different datasets, thereby opening up query capabilities across different datasets.

The industry foundation classes (IFC, an open building exchange standard) specification provides 
comprehensive support for asset and facilities management functions, and offers new management, 
collaboration and procurement relationships based on sharing of intelligent building data. The 
major advantages of using an open standard are: information can be read and manipulated by any 
compliant software, reduced user “lock in” to proprietary solutions, and third-party software can be 
the “best of breed” to suit the process and scope at hand. Standardised BIM solutions consider the 
wider implications of information exchange outside the scope of any particular vendor, information 
can be archived as ASCII files for archival purposes, and data quality can be enhanced, as the now 
single source of users’ information has improved accuracy, correctness, currency, completeness and 
relevance.

The current availability of FM applications based on IFC-compliant BIM is in its infancy but focussed 
systems are already in operation internationally and show excellent prospects for implementation 
systems at Sydney Opera House.

To support the FM processes using the IFC, guidelines and modelling practices have been formalised 
as a Sydney Opera House specification. This specification describes how information and conventions 
specific to Sydney Opera House can be incorporated in the BIM. This enables Sydney Opera House to 
develop a BIM with consistency.

Tests with partial BIM data demonstrated that the creation of a complete Sydney Opera House BIM is 
realistic, subject to resolution of compliance and detailed functional support by participating software 
applications.

•

•

•

•

•

•
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Showcase has demonstrated successfully that IFC-based exchange is possible with several common 
BIM-based applications through the creation of a new partial model of the building. Data exchanged 
has been reasonably geometrically accurate, given that Sydney Opera House’s structure represents 
building elements of considerable complexity, supporting rich information describing the types of 
objects, with their properties and relationships. The unexpected re-use of a structural model of Sydney 
Opera House for FM clearly demonstrates the re-usability and versatility of the IFC.

The structural model has been imported from an architectural computer-aided design (CAD) system, 
where the IFC model was enriched with information on elements such as Rooms and Furniture 
elements based on the Sydney Opera House specification. Based on this enriched IFC file, a showcase 
system has been developed where the Sydney Opera House information can be visualised and 
restructured. Facilities performance and cleaning contract data have been inserted and correlated with 
the IFC model, offering functionality to query and to obtain visual feedback of this correlated dataset.

The following conclusions were made:

Standardised BIM systems, as integrated information sources for FM delivery including business 
processes, are feasible. 

IFC offers interoperability between CAD systems, enabling re-use of building information.

The IFC model is standardised and consequently can be used by a variety of different software 
systems including FM systems.

Commercial FM software systems are available using IFC data.

Other related software such as energy prediction models and on-site monitoring are available 
using IFC data.

The IFC model is extensible and can incorporate organisation-specific requirements.

Integrated datasets can be constructed, offering enhanced query results and enhanced 
visualisation of (integrated) datasets.

It is recommended that the FM industry adopt IFC to support FM processes such as benchmarking, 
procurement and service delivery, for the sharing of FM information for asset management (AM) 
applications, and ultimately to support broader business objectives.

•

•

•

•

•

•

•

IFC interoperability between different software systems 
© Sydney Opera House. Courtesy of Utzon Architects/Johnson Pilton Walker (Architects in 
collaboration) – Arup.
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Introduction
Sydney Opera House is recognised throughout 
the world as a building icon of twentieth-century 
architecture. The Cooperative Research Centre 
(CRC) for Construction Innovation and the 
Australian Government’s FM Action Agenda chose 
this iconic symbol as the focus of its Facilities 
Management (FM) Exemplar Project and partnered 
with industry, government and research to develop 
innovative strategies across three research themes:

Digital modelling — developing a building 
information model capable of integrating 
information from disparate software systems and 
hard copy, and combining this with a spatial 3D 
computer-aided design (CAD) and geographic 
information system (GIS) platform. This model 
offers a visual representation of the building and 
its component elements in 3D, and provides 
comprehensive information on each element.

Services procurement — developing a multi-criteria 
performance-based procurement framework for 
FM service delivery.

Performance benchmarking — developing an FM 
benchmarking framework that enables facilities/
organisations to determine key performance 
indicators (KPIs) to identify best practice and 
improvement strategies.

This project provides a broad range of practical 
input from client, consultants and service 
providers. The project’s outcomes will in turn 
support the industry’s FM Action Agenda. The 
innovative methods delivered by this project 
should be implemented across the FM industry at 
the strategic, management and operational levels. 
Further research on the FM Exemplar Project 
outputs would assist in developing a broader 
application of the integrated FM solution to other 
facility types and benefit the FM industry and the 
community at large.

Additionally the project aimed to achieve 
collaboration across these three areas as a basis 
for demonstrating FM as a business enabler.

This document, Adopting BIM for facilities 
management, is an abridged version of the Digital 
modelling report. The report describes the results 
of the investigation into digital modelling to support 
FM at Sydney Opera House. The investigation was 
instigated as follows:

analysis of FM/AM (facilities management/ 
asset management) systems at Sydney 
Opera House

analysis of state-of-the-art digital facility 
models

•

•

recommendations for digital modelling for 
Sydney Opera House

a showcase of the Sydney Opera House 
Digital Modelling BIM.

About Sydney Opera 
House
As the exterior of unique curved shells implies, 
Sydney Opera House is a large, very complex 
structure, housing equipment and activities that 
are equally complex. The building comprises 
seven theatres, 37 plant rooms, 12 lifts, and over 
1000 rooms. The building has 300 full-time staff 
with 500–600 part-time staff, delivering over 1500 
performance and 1000 other events each year.

The building has a design life of 250 years 
and a very high quality of construction and 
finish appropriate for NSW’s most prestigious 
entertainment facility.

The building has a Conservation order and is 
likely to have a UNESCO World Heritage listing, 
further complicating the process of change and 
renewal.

Its early structural and spatial layout was a 
design challenge for the design and construction 
team, and innovation was a common theme of 
the eventual technical solution for many aspects 
of the final design.

As a consequence, the traditional hard-copy 2D 
documentation struggled to adequately describe 
the work to be constructed, and although this 
may have been more adequately resolved 
by the geometric capability and accuracy of 
2D CAD software, the building’s construction 
unfortunately pre-dated the emergence of this 
technology.

In conducting the research, a number of key 
concerns became evident at Sydney Opera 
House:

The building structure is complex, and 
building service systems — already the 
major cost of ongoing maintenance — are 
undergoing technology change, with new 
computer-based services becoming 
increasingly important.

The current “documentation” of the 
facility comprises several disparate and 
independent systems (see Figure 1), and 
is inadequate to service current and future 
services required.

•

•

•

•
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The building has reached a milestone age 
in terms of its condition, and the ability 
to maintain key public areas and service 
systems, the functionality of spaces and 
the longer-term prospect of strategic 
management.

Many business functions such as space 
or event management require up-to-date 
information of the facility that are currently 

•

•

inadequately delivered, expensive and 
time consuming to update and deliver to 
customers.

Major building upgrades are being planned 
that will put considerable strain on existing 
facilities portfolio services, and their capacity 
to manage them effectively. 

•

Existing AM/FM systems
Current AM/FM systems at Sydney Opera House are as follows:

Function Product Comments

Building maintenance Mainpac
Job sheets, recording labour/hour transactions are managed by 
the system. Records performance measures such as average time 
for alterations.

Asset register HARDCAT
The financial asset register, which monitors the value of the asset at 
any given time. Uses depreciation rates to calculate current value. 
Annual asset audits are performed through this system.

SAM budgeting TAM Manager

System established in 2000, with data from 2001 to date 
considered reliable. Setting up and monitoring of major and regular 
works budgets, order commitments and actual spend. Ensures that 
projects are completed within the allocated budget.

Accounting Sun Corporate financial system

Building condition FaPI
SQL database, updated weekly or quarterly with a rating of the 
presentation of the building.

Document management TRIM
Business document management tool. (Adapted by the Facilities 
Portfolio as an interface to Sydney Opera House PDF drawings 
linked to an MS Access database.)

Technical document 
access

Intranet
An Intranet is being introduced to provide universal access to 
Sydney Opera House technical information. 

Figure 1		 Existing AM/FM systems
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