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Presentation Notes
The Auditor-General provides assurance to Parliament on the accountability and performance of the Victorian Public Sector. The Auditor-General conducts financial audits and performance audits, and reports on the results of these audits to Parliament. 

On 11 June 2014, the Auditor-General tabled his performance audit report, Using ICT to Improve  Traffic Management.






Background 2 

• Road congestion in  
Melbourne will keep  
growing as the economy  
and population increases. 

• 50 per cent of traffic volume  
is concentrated on 3 per cent  
of roads during peak periods. 

• Economic cost of congestion is $1.3–$2.6 billion per year: 
• Victorian Competition and Efficiency Commission predicts it is 

likely to double by 2020. 

• Intelligent transport systems (ITS) use ICT to manage road 
traffic and reduce congestion. 
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Road congestion is expected to grow in Melbourne, as the state’s economy and population increases. 

VicRoads and transport industry groups estimate that 50 per cent of traffic volume in Melbourne is concentrated on three per cent of the road network during peak periods.

The economic cost of Melbourne's congestion was estimated in the range of $1.3 billion to 2.6 billion per year in 2006 by the Victorian Competition and Efficiency Commission, which also predicted that this amount is likely to double by 2020.

Intelligent Transport Systems (ITS) use ICT to manage road networks and reduce congestion, by coordinating traffic and improving road safety and travel times.



Background – continued 3 

VicRoads’ ICT traffic management systems, or ITS, 
include: 
• Sydney Coordinated and Adaptive Traffic System 

(SCATS)—approximately 4 000 traffic signals 
across Victoria 

• STREAMS Freeway Management System (FMS). 
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The two primary ICT traffic control systems used by VicRoads are SCATS for arterial roads, and the STREAMS Freeway Management System (FMS) for freeways.
Both SCATS and STREAMS are able to monitor traffic volume and automatically adapt timings and phasings to manage the flow of vehicles.

SCATS was developed in Sydney in the early 1970s and is one of the most widely used traffic systems in the world. VicRoads has used the system since 1982.

The STREAMS Freeway Management System is an Australian-developed technology and was first used by VicRoads in 2007.



Audit objective and scope 4 

Objective 

To assess the effectiveness of VicRoads 
in managing ICT systems to improve  
traffic flow. 

The audit examined whether: 

• ICT traffic systems are operating  
efficiently, and whether they are improving traffic flow 

• ICT traffic initiatives are effective and linked with broader strategic 
objectives. 

Scope 

• Focused on the Department of Transport, Planning and Local 
Infrastructure (DTPLI). 

• Also examined Public Transport Victoria (PTV) and VicRoads. 
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The objective of this audit was to assess the effectiveness of VicRoads’ management of the ICT systems it uses, to improve traffic flow outcomes on Melbourne’s arterial road system. 

The audit examined:
- whether current ICT roads-management systems are operating efficiently, and whether reviews and optimisation of these systems are effective in improving traffic flow
- whether roads management ICT initiatives and plans are effective and clearly link with broader strategic objectives.

The audit focused on the Department of Transport, Planning and Local Infrastructure (DTPLI), as it has a key leadership and coordination role in managing Melbourne's traffic congestion, as well as urban, transport and land-use planning.

Public Transport Victoria (PTV) and VicRoads were examined in their role as agencies responsible for planning, developing and managing Melbourne’s public transport and arterial road network.




Conclusions 5 

• Use of ICT traffic systems has not been strategically 
planned. 

• Effectiveness of ICT traffic systems is limited when road 
capacity is increasingly saturated. 

• VicRoads has not complied with its own guideline to review 
traffic signals once every five years in order to review their 
effectiveness in handling traffic conditions. 

• Public transport traffic signal priority is not efficient. Tram 
and bus tracking systems currently do not communicate 
with VicRoads' ICT traffic signals systems. 
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The audit concluded that:

- DTPLI, PTV and VicRoads have not strategically planned to deploy ICT traffic management.

- The effectiveness of traffic systems is limited when road capacity is increasingly saturated, as is the case for many arterial roads in Melbourne, particularly during peak periods.

- VicRoads has not complied with its own internal guideline to review traffic signals once every five years in order to assess their effectiveness in handling current traffic conditions.

- VicRoads' ability to provide efficient public transport traffic signal prioritisation is limited. Tram and bus tracking systems cannot communicate with VicRoads' traffic signals systems.



Findings – no strategic planning 6 

• No statewide strategy on the  
government's approach to  
addressing traffic congestion. 

• Consequently, agency initiatives 
occur largely in silos with  
limited consultation/coordination 
and no monitoring of performance. 

• VicRoads is: 
• yet to fully develop its 2013 ICT Strategy  
• unable to assure that it is optimising the use of its ITS traffic 

systems or whether it has what it needs to effectively manage 
the Victorian road network. 
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The audit found that:

- DTPLI, PTV and VicRoads have not strategically planned the deployment of ICT traffic management systems to complement broader statewide initiatives. 

- There is no overarching statewide strategy, clearly laying out the government's approach to addressing traffic congestion in Victoria.

- In the absence of an overarching congestion management plan, agency initiatives largely continue to occur in silos, with limited consultation or coordination and without monitoring and reporting on the achievement of objectives.

- VicRoads has not strategically planned its use of ICT traffic management systems, and is unable to provide assurance that it is maximising the use of its systems.

- This lack of planning means that VicRoads has had to deal with issues such as difficult and costly integration of different legacy technologies and increased operating and maintenance costs due to ageing technology.

- Moreover, because of this lack of planning, VicRoads is unable  to assure that it is optimising the use of its systems, or whether it has what it needs to effectively manage traffic.  

- VicRoads has recently started to develop its ITS Strategy.



Findings – public transport traffic signal prioritisation 7 

• The traffic signal priority program is  
designed to promote the use of public  
transport by giving trams and buses 
priority in crossing traffic intersections. 

• However, Melbourne’s tram tracking 
system is obsolete and is unable to  
interface with VicRoads’ traffic signals. 

• Similarly, since August 2013 no bus  
has been able to interface with VicRoads’ traffic signal. 

• Consequently, traffic signal priority for trams  and buses is not effective 
and can cause inefficient and protracted red light time for public 
transport users. 

• DTPLI and PTV have not yet solved this issue of an ineffective system 
interface with VicRoads. 
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On the issue of public transport signal prioritisation, the audit found that:

- To promote the use of public transport and assist trams and buses to cross traffic intersections more efficiently, a traffic signal priority program was commenced in the 1980s by VicRoads.

- Under the traffic signal priority program, trams and buses should be able to get traffic light priority in SCATS. 

- Melbourne’s tram network uses a loop detector system, which relies on sensors installed in the road pavement to detect the physical presence of a tram. The audit found that this tracking system is obsolete and has no interface with VicRoads ICT traffic system or the SCATS system.

- An important difference between bus and tram priority systems is that the position of the bus is usually known more accurately at a larger number of points. However, since August 2013, no bus in Victoria is interfaced with VicRoads ICT traffic system or the SCATS system.

- This means that both Melbourne trams and buses are unable to get predictive priority in the traffic stream.

- The failure to provide a predictive priority system for public trams and buses is a serious issue that PTV and DTPLI are yet to solve.



Findings – limited effectiveness of ICT traffic systems 8 

• VicRoads’ indicator for congestion— 
Degree of  Saturation (DS)— 
indicates that above 95 per cent it 
is heavy traffic congestion. 

• From 2011 to 2013, the number 
of traffic intersections with a DS 
equal to or greater than 95 per cent 
consistently increased for both 
the morning and afternoon peak periods.  

• Although SCATS plays a critical role in optimising traffic flow, 
there is a limit to what can be achieved in situations where 
traffic demand consistently exceeds road capacity.  
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On the issue of the effectiveness of ICT traffic systems, the audit found that:

- VicRoads uses degree of saturation (DS) as its main indicator for traffic congestion. DS is calculated by a ratio of vehicle demand versus the capacity of the road.

- A DS that is close to zero per cent indicates little or no traffic flow, and a value of 100 per cent indicates that demand and capacity are equal and therefore no more traffic is able to progress through the intersection. VicRoads consider that a DS above 95 per cent indicates heavy traffic congestion.

- The audit found that from 2011 to 2013 the number of traffic intersections across the state, particularly in Melbourne, with DS equal to or greater than 95 per cent, consistently increased for both morning and afternoon peak periods.

- This shows that although ICT traffic systems can and do play a critical role in optimising traffic flow, there is a limit to what can be achieved in situations where traffic demand consistently exceeds road capacity.



Findings – traffic signal review 9 

• VicRoads’ guidelines requires all of its 
nearly 4 000 traffic signals to be  
reviewed once every five years. 
 

• On average, 200 traffic signal sites per 
year have been reviewed in the past 
six years— a quarter of the reviews 
required under the five-year target.  
 

• At this rate, the state's traffic signals will 
only be reviewed once every 20 years, 
instead of the five-year target. 
 

• International research confirms that 
improvements arising from such traffic 
signal reviews can have a benefit-cost 
ration of up to 21:1. 
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On the issue of traffic signal reviews, the audit found that:

- According to VicRoads’ Network and Asset Planning Program Guide, each set of traffic signals should be reviewed once every five years to assess their effectiveness in handling current traffic conditions.

- The number of traffic signal sites reviewed by VicRoads every year from 2007–08 to 2012–13 translates to an average of only 200 traffic signal sites reviewed every year, or a quarter of the reviews required by the five year target.

- At this current work rate, the state's nearly 4 000 traffic signal sites will only be reviewed once every 20 years, instead of the target of once every five years.

- Moreover, despite international research showing that traffic signal timing improvements arising from reviews of SCATS traffic signals can have a benefit-cost ratio of up to 21 to 1, VicRoads has not conducted this type of analysis and does not calculate the cost-benefit of its review work.



Recommendations 10 

Accept  
1. That DTPLI, PTV and VicRoads develop a 

statewide strategy on traffic management. 
 

2. That VicRoads develops a program to ensure 
consistency between traffic signals and 
SmartRoads operating plans. 

 

3. That VicRoads reviews resource allocation 
against its ability to effectively manage traffic. 

 

4. That PTV improves data communicated with 
road signals to enable effective public transport 
prioritisation. 

 
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The audit made eight recommendations, all of which have been accepted by the relevant agencies. The audit recommended that:

1. DTPLI, PTV and VicRoads develop a statewide strategy on traffic management.

2. VicRoads develops a work program to ensure that traffic signals across the road network are consistent with operating plans developed under the SmartRoads policy.

3. VicRoads reviews how internal resource allocation decisions are impacting on its ability to effectively manage traffic across the road network.

4. PTV upgrades and improves the reliability of bus and tram ICT system communications and interface with road signals to enable more effective public transport prioritisation.









Recommendations – continued 11 

Accept  
5. That PTV and VicRoads better use technology 

to improve tram and bus priority. 
 

6. That VicRoads improves performance 
monitoring of deployed ITS. 

 

7. That VicRoads improves the traffic signal 
review program. 

 

8.  That VicRoads better informs decisions, and 
evaluates the deployment of ITS assets. 

 
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The audit also recommended that:

5. PTV works with VicRoads to better use technology to give trams and buses improved road priority.

6. VicRoads improves performance monitoring of deployed ITS and assets.

7. VicRoads, as a priority, makes improvements to the traffic signal review program by increasing review frequency and working with stakeholders.

8. VicRoads better informs decisions, and evaluates the costs and benefits of the further deployment of ITS assets.





Relevant reports 12 

Past reports 
• Managing Traffic Congestion, tabled in April 2013. 
 
Future reports 
• Coordinating Public Transport, scheduled for 

tabling in August 2014. 
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Relevant reports include Managing Traffic Congestion, tabled in April 2013, and Coordinating Public Transport, which is scheduled for tabling in August 2014.




Contact details 13 

For further information on this presentation please 
contact: 
 
Victorian Auditor-General’s Office 
[p] 8601 7000 
[w] www.audit.vic.gov.au/about_us/contact_us.aspx 
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All our reports are available on our website. 

If you have any questions about this or other reports, or if you have anything else you would like to discuss with us including ideas for future audit topics, please call us on 03 8601 7000 or contact us via our website.
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