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ABSTRACT: Asset Management Systems have been identified as providing a structured and 
objective approach to asset management decisions. This paper presents details of the historical 
development of these systems and indicates significant advancements that have occurred in Pavement 
and Bridge Management Systems. A full-market evaluation survey of the status of Asset 
Management Systems in Australia has been undertaken to identify current best practice and future 
development directions for infrastructure management. Organisations responsible for infrastructure 
associated with transport and communications networks, public housing, buildings and schools, 
power and water supply, and sewerage and waste disposal facilities, will be included in the survey. 
An overview of the preliminary survey findings is presented. 

1. INTRODUCTION 
Evidence of poor capital investment decisions and the deterioration of infrastructure has 

highlighted the need to improve on past infrastructure management [1]. In order to improve their 
infrastructure management techniques many organisations have implemented computerised Asset 
Management Systems (AMS) with the objective of achieving a structured and objective approach to 
asset management decisions. 

While asset management techniques are used in many sectors, including banking, accounting and 
insurance, this paper is concerned only with asset management of infrastructure. In this field, asset 
management involves meeting customer service needs through the efficient and effective utilisation, 
operation, and rehabilitation of assets over their life-cycle, until their final removal from service. 
The paper presents details of the historical development of AMS and the preliminary findings of a 
full-market evaluation survey of the status of AMS for infrastructure management in Australia. 

2. ASSET MANAGEMENT SYSTEMS 
AMS allow for the systematic collection, storage and manipulation of data. The data contained in 

an AMS includes factual details about assets together with technical, administrative and management 
information. Reports obtained from analysis of the data may assist in assessing the performance of 
assets, and hence management decisions to acquire, maintain, upgrade and dispose of assets to 
achieve cost effective service provision. It is important to note that in each case management retains 
the responsibility for decision making, but the manager's judgement is able to be supported by the 
best available information (from an AMS), rather than a reliance on hunches or applications of past 
experience. 



2.1 Historical Development 
Generally assets such as plant, equipment and vehicles have been well managed with regular 

maintenance programs and replacement at or near the optimal time [2]. However, the same effort 
and funds have not been applied in managing long life assets. For many years authorities relied on 
the experience and knowledge of their staff or used asset management information recorded in files 
and on drawings or standard cards. These documents provided, amongst other things, asset details, 
standard job descriptions and asset maintenance histories but were laborious to update and were 
sometimes found to be incomplete. A significant effort was required to retrieve and analyse the data. 
More recently, the development of computers provided for the use of software packages that were 
able to store, manipulate and retrieve vast amounts of data quickly. While the first software 
packages were simply replacements of the card systems, recent packages have provided 
improvements previously considered technically impossible or too expensive [3]. 

Asset management methodology was first applied to road upkeep in the US in the 1970s, resulting 
in the development of a Pavement Management System, but work on a Bridge Management System 
did not commence until the 1980s. By the mid 1970s, local authorities in the UK, US and Europe 
were using computers to analyse data to determine maintenance and construction programs. 
Extensive systems to assist in the management of infrastructure assets were developed by large 
overseas utilities. For example, the Wessex Water Authority in the UK developed its own software 
focussing on all aspects of water management [ 4]. Programs linked to the Authority's databases are 
used by both water supply and sewerage personnel involved in planning, design and maintenance to 
monitor, design augmentations, test designs and forecast the demand for new works. 

In Australia, there have been very few off-the-shelf software packages available and for this 
reason many authorities initially developed systems from commercially available database and 
spreadsheet packages. These packages could be developed in-house relatively cheaply with the 
possibility of exporting the data to more sophisticated systems in the future. 

2.2 Components of an Asset Management System 
The components of a Pavement Management System, as listed by Mulholland and Metcalf [5], 

are typical of Asset Management Systems: 

• a database module containing an asset inventory including condition data, various upgrade 
options, cost information and asset values; 

• an analysis module containing a modelling facility, a priority ranking process for alternatives 
and various methods of budget preparation; and 

• a reportin~ module containing segregated and aggregated output options to display inventory, 
condition, priority and cost data at individual asset or network level. 

2.3 Future Directions 
The OECD indicates the use of systems integrating technical, organisational, administrative and 

financial information [ 6]. An example of the complexity of such a system for bridge management is 
shown in Figure 1. The basic components of the system - database, analysis and reporting modules -
remain but the system utilises additional information and allows a number of variables and 
constraints to be considered in the decision optimisation process. 

It is apparent that the systems are rapidly increasing in complexity as they begin to incorporate 
many of the technical, administrative and financial considerations involved in infrastructure decision 
making. Pavement and Bridge Management Systems appear to be well advanced but the 
implementation of AMS in other areas is not so well documented. In order to examine the use of 
AMS by Australian organisations a full-market evaluation survey was proposed. The survey would 
enable the status of computerised AMS for infrastructure management to be determined and best 
practice identified. 
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Fig. 1 Structure of a Bridge Management System Prototype [6] 

3. SURVEY OF THE STATUS OF ASSET MANAGEMENT SYSTEMS 
A full-market evaluation survey of organisations involved in the provision and maintenance of 

infrastructure assets is currently being undertaken. The survey will collate information detailing the 
progress and experiences of Australian organisations using computerised AMS. Organisations 
selected for the survey will be representative of those responsible for the management of 
infrastructure such as transport and communications networks, public housing, buildings and schools, 
power and water supply, and sewerage and waste disposal facilities. The key objectives of the 
survey are to record details of the organisation's computerised AMS and assess whether the existing 
systems are meeting the needs of individual organisations. These details will enable the 
determination of current best practice and will provide an insight into the necessary future 
development directions of AMS. 

Preliminary findings presented relate to the operation of AMS by ten organisations (five Victorian 
authorities, two Victorian government departments, two Victorian councils and one nationwide 
company). 

3.1 Implementation of Asset Management Systems 
The need for improved methods of managing infrastructure assets was highlighted by comments 

made by personnel taking part in the surveys: 

" .. management decisions were based on paper records and gut feelings so most managers were making 
judgements based on their own experience and their perceptions of the assets. At the lower level it meant that 
decisions were made by people who were not necessarily influenced by corporate objectives .. " 

" .. evidence of lack of maintenance indicated the need to separate ownership and responsibility for the assets 
from the group undertaking maintenance .. " 

Acknowledgment of these problems has resulted in the widespread recognition of asset management 
as an essential part of the organisation's activities. The organisations typically report that: 

" .. the view of management is that asset management should take a higher priority than capital works .. " 



" .. asset management is now seen as a strategic issue whereas in the past it was a departmental issue .. " 

" .. asset management has changed the culture of the organisation .. " 

The actual implementation of the organisation's AMS is remembered by one person as: 

" .. quite an exciting time .. " 

and another who thought that the implementation of their organisation's system was more of a 
response to external pressure: 

" .. management decided it was time we also had a computerised system .. " 

3.2 Details of the Systems 
The organisations generally operate a variety of separate software packages including accounting, 

project management, work tracking, materials ordering, payroll, asset registers and management 
systems. This survey concentrated only on the organisations' AMS. The AMS typically contain an 
asset database and are used to assess the performance of assets over time, by comparison with 
historical data, other similar assets or utilising technical or manufacturer's recommendations. 

The systems operated by each of these organisations are quite recent as shown in Figure 2. 
Ninety percent of the systems were implemented in the last six years with only one implemented 
prior to 1988. The AMS have also evolved for a variety of purposes as indicated in Table 1. 
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Fig. 2 Year of Implementation of the Asset Management Systems 

Purpose of the System at Time of Number of 
Implementation Systems 

To meet the requirements of accounting 
standard AAS27 (Local Government) 2 
To assist maintenance eroups 3 
Primarilv for accounting purposes 1 
To improve asset management 4 

10 

Table 1 Purpose of the Asset Management Systems 

Two of the systems are operated on a mainframe computer entirely, whereas the others are either 
downloaded to or operated on a PC. Most of the systems utilise a Windows interface. The systems 
belong to three main categories as shown in Table 2. 



Type of System Number of 
Systems 

Relational database 6 
Integrated database and geographical display 
(Geographical Information Svstem) 1 
Relational database with options for map based 
reporting 3 

10 

Table 2 Types of Asset Management Systems 

3.3 Benefits and Limitations 
Most of the organisations indicated time savings in obtaining information. Decisions regarding 

maintenance, upgrade and replacement of assets were able to be made quickly and on the basis of up
to-date information. All of the computerised systems permitted queries of the data where previously 
a large number of paper files needed to be consulted and the information collated manually. Specific 
benefits obtained include claims that the system: 

" .. has renewed the directors' confidence in the organisation's ability to manage its assets effectively .. " 

" .. often amazes them by the information that can be provided .. " 

" .. has given upper management confidence to make a replacement decision that was contemplated for ten 
years .. " 

" .. development costs have been paid back just by what has been saved in maintenance costs .. " 

Limitations to the performance of the system were noted as the extent of the initial funding 
commitment, the need to overcome internal problems and obtaining appropriate personnel: 

" .. as funds were limited we tried to establish a system encompassing the key parts of the organisation's 
operations .. " 

" .. in a real world people don't like giving up the ownership of data and for information to be included, in the 
system, the area responsible for that data must be willing to share it .. ' 

" .. if they give you the right sort of people there won't be a problem, otherwise it will fail .. " 

3.4 Modifications and the Future 
It was recognised that systems must be flexible and able to be amended to suit future 

requirements: 

" .. as we operate in an everchanging environment there is always something that requires either developing or 
improving .. " 

" .. the system was set up to meet the needs of the maintenance group but we are now trying to use it for 
strategic planning .. " 

Three of the systems are currently being modified and extended to incorporate assets other than those 
originally included in the database. These changes are reported to have created problems such as : 



" .. the system is seen as already being in existence and management can't understand why it can't 
automatically do those things .. " 

Most of the organisations cited the need for improved access to the data. One of the systems is 
expected to be replaced within the next 18 months while another organisation has obtained approval 
to link its existing software packages (although this development has been placed on hold). Other 
users indicate that in order: 

" .. to step up the amount of information recorded we need to record it in a smarter way; to this end we are 
currently looking at electronic collection of data at the job site .. " 

while another user cites the need to develop simple deterioration prediction tools. 

4.0 DISCUSSION AND CONCLUSION 
Asset management techniques and associated computerised systems have been widely 

implemented by organisations responsible for infrastructure management. It is apparent that systems 
in some areas (specifically pavements and bridges) are well advanced, while other areas have not yet 
reached a similar degree of complexity and technical, administrative and financial integration. As 
the survey is currently being undertaken it is not possible to draw conclusions regarding current best 
practice or future development directions. However, it is expected that the survey will be completed 
prior to the conference enabling further findings to be presented at that time. It is intended that the 
results of the full-market evaluation survey will assist in improving existing AMS by creating a 
greater awareness of state-of-the-art systems. 
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