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Audit summary 

Background 
Traffic on our roads is a sign of mobility and of a dynamic economy. However, 
excessive congestion has a range of undesirable consequences including increased 
costs to the community and businesses through longer, less predictable travel times, 
lost productivity, additional running costs of vehicles, and environmental pollution. 

In 2006, the Victorian Competition and Efficiency Commission estimated the economic 
costs of Melbourne's congestion ranged from $1.3 billion to $2.6 billion per year, and 
that this was likely to double by 2020. 

Trends over the past 10 years demonstrate that Melbourne's traffic congestion is 
increasing. Specifically, road use, the duration of morning and afternoon peak hours, 
and the time spent in traffic have all grown substantially over the past decade, while 
the average travel speed on inner city freeways has steadily declined. 

Congestion is generally worse in inner Melbourne than outer areas, with travel to and 
from work and school representing one of the most significant contributors. Other key 
causes relating to both supply- and demand-side factors include: 
• the underpricing of road use 
• road infrastructure design and operation 
• the growing demand for travel 
• inadequate public transport and cycling alternatives, especially in newer suburbs. 

Congestion is a product of these supply- and demand-side factors, so effectively 
managing it requires a mix of measures to address the causes. Demand management 
can reduce congestion by encouraging less car commuting during peak periods. This 
contrasts with supply-side approaches, which seek to relieve congestion by supplying 
extra road space.  

Under the Transport Integration Act 2010 (the Act), the Department of Transport (DOT) 
is responsible for leading strategic policy, planning and improvements related to the 
transport system, and therefore has a key leadership role in managing Melbourne's 
traffic congestion.   

Other agencies have roles in congestion management. VicRoads manages the road 
system, Public Transport Victoria (PTV) manages the public transport system and the 
Department of Planning and Community Development (DPCD) provides statutory and 
strategic guidance for planning in Victoria. 

This audit assessed whether traffic congestion is being effectively managed. It 
examined how well key institutional arrangements support strategic planning, 
cross-government coordination for, and management of traffic congestion, and the 
effectiveness of key strategies and initiatives for managing congestion. 
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Conclusion 
The economic costs of congestion are significant and rising. While the state each year 
invests in initiatives to relieve congestion, it currently does so in the absence of a 
statewide plan with clearly defined objectives, strategies and associated agency 
responsibilities for congestion and travel demand management.  

Consequently, the state's approach to congestion management remains dominated by 
expensive supply-side initiatives focused on increasing capacity with little evident 
attention to demand management alternatives. While the immediate benefits from 
these initiatives are clear, the absence of demand management measures means it 
cannot be assured that they are the most economical and cost-effective options in the 
longer term. 

Growing pressure on state finances and uncertainty around Commonwealth 
contributions mean there is a pressing need to explore more fiscally sustainable 
strategies that leverage demand management to tackle Melbourne's growing 
congestion. However, it is not evident that agencies are actively exploring such 
strategies.  

Agencies manage the transport system to implement a range of legislative and policy 
objectives and it is recognised that these need to be balanced with any goal to manage 
congestion. However, the absence of a statewide traffic congestion and demand 
management framework linked to broader transport and land use strategies means it is 
not clear whether strategic planning and investment by agencies in congestion relief is 
soundly based, integrated and aligned.   

Recent improvements in planning for road use, land use and public transport have 
significant potential to assist with alleviating road congestion and improving 
accessibility and productivity. However, there is currently little assurance this potential 
will be fully realised without coordinated statewide strategies that include clearly 
defined agency responsibilities and accountabilities for congestion and travel demand 
management. 

Findings 

Decision-making for infrastructure expansion 
Congestion is extremely costly to the economy and costly to remedy. Therefore, it is 
vital that related investments in infrastructure expansion are properly targeted, that 
their congestion impacts are clearly demonstrated, and that alternative options 
involving demand management have been adequately assessed. 

DOT advised that its key decision-making framework is the Act and that there are no 
separate portfolio-wide procedures for determining and assessing the congestion 
impacts of expansion priorities. 
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Without a transparent framework for assessing the congestion impacts of these 
proposals DOT cannot be assured they are the most effective and economical options 
for managing congestion in the long term. 

DOT advised that the state's transport priorities are outlined in its 2012 submission to 
Infrastructure Australia and are driven by the need to fix the problems that hinder the 
performance of the transport network and state productivity. However, current 
assessments of congestion-related proposals do not sufficiently demonstrate the 
extent to which they address both the supply- and demand-side causes of congestion, 
or contribute to increased congestion by inducing extra road use. This limits 
confidence in the soundness of related infrastructure expansion decisions. 

Planning and oversight of congestion management  

Statewide strategic planning 

The Act requires DOT to develop a transport plan that establishes the overarching 
planning framework within which other transport bodies are to operate. However, there 
is currently no such plan that clarifies the objectives, priorities, performance measures 
and roles of all transport agencies in managing traffic congestion. This situation is 
impeding effective congestion management and coordination of related initiatives. 

DOT is currently working with other agencies to develop a new statewide Network and 
Service Strategy (NSS) to be completed in 2013. It aims to set out the main challenges 
facing the transport system and provide a basis for determining future investment 
priorities and service reform. 

NSS is a positive initiative with considerable potential to strengthen strategic planning 
across the portfolio and to give practical effect to the integrated decision-making 
principles of the Act. 

However, the high-level and necessarily broad, network-wide focus of NSS means its 
primary role is to establish a broad vision and priorities for the transport system, not to 
articulate the specific strategies that would be found within a congestion and demand 
management plan.   

Such a plan, if developed within the context of broader transport and land use 
strategies, could assist with further developing and integrating existing planning for 
roads, public transport and freight by clarifying: 
• how congestion management initiatives will support achievement of the state's 

transport system objectives and broader integrated land use and transport 
priorities  

• how travel demand and roads will be actively managed to achieve defined 
congestion management objectives 

• the role of different public transport modes in contributing to congestion 
management priorities 

• how congestion management initiatives will support the achievement of priorities 
for freight movement. 
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The current absence of a congestion management plan means these linkages are not 
evident, thus heightening the risk that outcomes from these initiatives will not be 
optimal. 

Integration of congestion management with land use planning 

As traffic congestion is influenced by urban form and its impact on demand for travel, 
statewide strategic land use planning has a critical role in contributing to managing 
traffic congestion. 

State Planning Policy Framework 

DPCD administers the State Planning Policy Framework contained within all Victorian 
planning schemes, which comprises both general principles and high-level strategies 
for integrated land use and transport planning. If implemented effectively, these 
strategies have the potential to alleviate congestion. However, because they are high 
level strategies their implications for congestion management initiatives are not 
specified. 

Metropolitan Planning Strategy  

DPCD is currently leading the development of a new Metropolitan Planning Strategy 
(MPS) to guide Melbourne's future growth over the next 30–40 years. MPS is expected 
to be completed in 2013 and then incorporated within the State Planning Policy 
Framework. 

Early work on MPS recognises the need to reduce traffic congestion, decrease 
dependency on car travel, and address the land use causes of congestion. Specifically, 
it shows that a 'polycentric' city where higher density residential areas are located near 
employment, education, services and activity centres can generate less need for travel 
and therefore contribute to reducing traffic congestion. 

A discussion paper released in 2012 highlights a range of transport infrastructure and 
services necessary to achieve this vision, including: 
• the East West Link 
• the Melbourne Metro Rail Tunnel project 
• extended tram services in the central city 
• improved bus services particularly in middle and outer areas 
• increased support for cycling and walking. 

Integrating transport planning with the Metropolitan Planning Strategy 

NSS aims to establish the strategic transport planning framework needed to further 
develop and effectively implement this vision. As a critical input to the MPS, NSS is 
important for integrating transport and land use planning and for shaping the related 
congestion management initiatives.  

NSS was originally intended to be a stand-alone document to acquit DOT's statutory 
obligation to develop a transport plan. However, DOT now intends to incorporate it 
within MPS which, subject to government approval, will fulfil this purpose. 
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Work on NSS is currently at an advanced stage and includes a detailed analysis of 
system-wide transport challenges, priorities and initiatives. This has considerable 
potential to guide future investment decisions and achieve greater coordination and 
integration across the transport portfolio. 

This work clearly aligns with the statutory intent and requirement for DOT to develop a 
dedicated transport plan, indicating considerable merit in DOT's initial proposal for 
NSS to fulfil this purpose. 

The current intention to amalgamate NSS with the broader MPS and not develop it as 
a stand-alone document presents a risk that its detailed blueprint for transport system 
coordination will become diluted, and that the opportunity it currently provides for 
improving planning and integration across the portfolio may not be fully leveraged.  

A further risk is that a diluted transport blueprint may not contain sufficient detail to 
enable effective community consultation on related transport system priorities including 
actions to address congestion. DOT should revisit this decision. 

DOT emphasised that it is important for consultation on any transport plan to occur in 
conjunction with consultation on preferred land use, and while it does undertake 
consultation outside of land use this is usually at the project level. While this is 
appropriate, the current absence of a stand-alone transport plan means that the 
comprehensiveness of consultation at the project level cannot be assessed. 

Road use planning for congestion management 

VicRoads' SmartRoads initiative represents an important advance in its strategic 
planning for road use that has the potential to improve congestion management. It 
provides a principles-based decision-making framework to better manage congestion 
by assigning priorities to different transport modes such as public transport, pedestrian 
and cycling and private motor cars according to the place and time of day. 

To date, SmartRoads principles have been successfully applied to improve road space 
management at selected locations across the network. However, there is currently no 
clear implementation strategy for activating these priorities across the whole road 
network to fully leverage the potential of SmartRoads.  

Public transport planning to achieve mode shift and reduce car 
dependence 

PTV's statutory object to seek to increase the mode share of public transport means 
that it has an important role in contributing to congestion management. However, while 
PTV is directly accountable for public transport services, its specific responsibilities for 
congestion management are not clearly defined.  

Additionally, PTV no longer has an explicit mode share target against which it can 
monitor and assess achievement of its statutory goal to seek to increase the share of 
public transport trips. This reduces its accountability for contributing to statewide 
initiatives to reduce car dependence and alleviate congestion. 
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However, it is evident that PTV is implementing significant improvements in its 
planning for public transport with considerable potential for congestion management. 

Specifically, it is refocusing its planning processes away from individual modal plans 
towards a multimodal place-based approach. This new approach aims to achieve an 
increase in patronage in targeted corridors by addressing inadequate coordination 
between bus and train services meaning that in some cases the only practical travel 
option currently is by car, adding to traffic congestion. Additionally, by reducing wait 
times for bus-train connections and other service improvements, these initiatives also 
seek to effect mode shift from private vehicles to public transport.  

This is encouraging. However, as PTV has yet to develop related mode shift targets for 
these initiatives their effectiveness cannot be fully assessed. It also means that the 
extent to which they are designed to reduce car dependence and contribute to 
alleviating road congestion is not clear. 

Oversight of statewide congestion management initiatives 

DOT has established sound governance arrangements to oversee transport system 
projects and priorities. These arrangements focus on achieving the Act's goal of 
integrated decision-making and include cross-agency participation in the Portfolio 
Leadership Team, Transport Planning Group and End to End business process. They 
were developed by DOT in recognition of the complexity of the portfolio's business 
needs, and the need for all related agencies to align their own activities and proposals 
with the shared goals of the portfolio. 

Although soundly based, these arrangements are compromised by the absence of 
clearly defined statewide objectives, and agency responsibilities for congestion 
management—including systematic reporting by them on related initiatives. This 
impedes DOT's capacity to effectively oversee, monitor and coordinate congestion 
related initiatives across the portfolio.  

Addressing the demand-side causes of congestion 
There is no statewide demand management strategy in place to complement or inform 
infrastructure expansion and enhancement initiatives related to congestion 
management.  

While some limited demand management initiatives have been explored and 
implemented in recent years, such as the congestion levy, carpooling and travel 
planning programs, they have been neither comprehensive nor sufficient to materially 
impact demand for road use and related congestion.   

This is partly because they have been deployed as individual and uncoordinated 
initiatives rather than as part of a statewide congestion and demand management plan 
that is integrated across all agencies and transport modes. The lack of sustained 
implementation has also been a factor. 
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As a result, congestion management strategies remain heavily weighted towards the 
supply side with little attention to demand management. Continuing this approach 
poses a significant risk for achieving any congestion reduction benefits attached to the 
MPS' preferred vision for Melbourne's future growth. 

The state's increasingly constrained finances, coupled with significant population 
growth projected for Melbourne, indicates that an approach that ignores demand 
management is unsustainable. This warrants greater attention by transport agencies to 
address the demand-side factors contributing to congestion. Such strategies have 
been successful in alleviating congestion in other jurisdictions. 

Optimising the efficiency of existing roads  
VicRoads' efforts to improve network efficiency through initiatives to better manage 
road space have shown encouraging results.  

However, the lack of clear performance data for network efficiency and congestion 
management, including arrangements within VicRoads to implement SmartRoads and 
traffic signal reviews, is impeding its ability to optimise the efficiency of existing roads. 

Reviewing the operation of the road network 

VicRoads has developed Network Operating Plans (NOPs) covering almost all of 
metropolitan Melbourne, which set out the intended operation of individual 
intersections. However, there is currently no dedicated strategy or funding to drive the 
implementation of these plans. Additionally, VicRoads does not presently know how 
much of the metropolitan road network is operating optimally in accordance with NOPs 
as it does not systematically review and record this information. 

Reviewing traffic signal performance 

Traffic signalling systems play an important role in optimising the flow of traffic and are 
the primary means for giving effect to SmartRoads principles within NOPs. Periodic 
reviews of their performance are necessary to assure that they effectively handle traffic 
conditions.  

The absence of a dedicated strategy and funding within VicRoads to review traffic 
signalling systems and implement SmartRoads across the network is impeding its 
ability to optimise the efficiency of existing roads. VicRoads requires traffic signal 
reviews once every five years. However, it advised that due to limited resources, each 
set of traffic signals is currently reviewed around once every 10 years. 

Leveraging SmartRoads to improve network efficiency 

Currently, SmartRoads is primarily used as a reactive tool to evaluate and assess road 
improvement projects and signal reviews that have already been proposed. However, 
VicRoads has recognised that it can help to more strategically direct these investments 
by highlighting areas of the road network that are operating sub-optimally.  
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VicRoads has commenced a number of initiatives to leverage the potential of 
SmartRoads to improve network efficiency and better integrate land use and transport 
decisions. 

Recommendations 
Number Recommendation Page 

1. That the Department of Transport reconsiders its initial 
proposal for the Network and Service Strategy as a 
stand-alone dedicated transport plan. 

22 

2. That the Department of Transport and Department of 
Planning and Community Development establish 
arrangements that assure comprehensive public 
consultation on transport issues, preferably in a stand-alone 
transport plan, but otherwise in the context of the 
Metropolitan Planning Strategy. 

22 

3. That the Department of Transport, in collaboration with other 
transport agencies, develops a congestion management 
plan within the context of broader transport and land use 
strategies which sets out statewide objectives, priorities, 
targets and agency responsibilities.  

22 

4. That Public Transport Victoria develops explicit mode shift 
strategies and targets that are demonstrably aligned with 
defined statewide congestion management priorities.  

22 

5. That the Department of Transport, in consultation with 
stakeholders, reviews its governance arrangements and 
establishes mechanisms for systematic monitoring and 
reporting by agencies on the progress and outcomes of 
statewide congestion management initiatives. 

22 

6. That the Department of Transport, in consultation with 
transport agencies, develops and systematically implements 
a portfolio-wide decision-making framework for congestion 
related infrastructure expansion projects that: 
• includes clear standards and procedures for assessing 

both the congestion benefits and disbenefits of proposed 
initiatives, including induced demand, relative to defined 
statewide congestion management priorities. 

• assures the nature and scope of proposals is adequately 
informed by sufficient consideration of statewide demand 
management options and initiatives. 

29 
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Recommendations – continued 
Number Recommendation Page 

7. That the Department of Transport, in consultation with other 
stakeholders, develops and regularly updates a statewide 
travel demand management strategy that: 
• includes initiatives and targets for moderating the use of 

private vehicles and the associated demand for road 
travel across the network during congested periods 

• is informed by a review of the likely cost-effectiveness 
and feasibility of road pricing options and regimes 

• includes targeted initiatives offering practical, sustainable 
transport alternatives to car use during peak periods, 
particularly for trips originating in car dependent areas 

• is informed by a review of the lessons learned from 
previous statewide demand management initiatives, and 
leverages the opportunities identified by the Department 
of Transport in 2011 

• identifies clear agency responsibilities and 
accountabilities for contributing to road congestion and 
related travel demand management initiatives, and for 
updating the strategy. 

40 

 That VicRoads:  
8. improves the frequency and targeting of its traffic signal 

reviews by leveraging available congestion data from SCATS 
(Sydney Coordinated Adaptive Traffic System) 

50 

9. develops a strategy, including time frames, for implementing 
Network Operating Plans and activating SmartRoads 
priorities across the metropolitan road network 

50 

10. develops a strategy, in consultation with local councils, to 
better leverage the potential of clearways for managing 
congestion along the arterial road network 

50 

11. systematically reviews the efficiency and effectiveness of its 
operational management of the road system 

50 

12. develops measures and targets for network efficiency and 
congestion management initiatives in consultation with 
stakeholders. 

50 

Submissions and comments received 
In addition to progressive engagement during the course of the audit, in accordance 
with section 16(3) of the Audit Act 1994 a copy of this report, or relevant extracts from 
the report, was provided to the Department of Transport, VicRoads, Public Transport 
Victoria and the Department of Planning and Community Development with a request 
for submissions or comments. 

Agency views have been considered in reaching our audit conclusions and are 
represented to the extent relevant and warranted in preparing this report. Their full 
section 16(3) submissions and comments are included in Appendix C. 
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1  Background 

 

1.1 Introduction 

1.1.1 The problem of excessive congestion 
Traffic is a sign of mobility and of a dynamic economy. However, excessive congestion 
causes a range of undesirable consequences. It imposes costs on the community and 
businesses through: 
• longer, less predictable travel times 
• lost productivity and additional running costs of vehicles 
• increased pollution, noise, loss of amenity, driver stress  
• reduced time people spend with their families. 

In 2006, the Victorian Competition and Efficiency Commission (VCEC) estimated the 
economic costs of Melbourne's congestion ranged from $1.3 billion to $2.6 billion 
per year, and that this was likely to double by 2020. 

These costs incurred by the community as a whole generally are not paid for by the 
road users who have caused them. 

While some level of congestion is a signal that existing road capacity is being used, the 
challenge is to reach an 'optimal' level of congestion where some road users: 
• travel on other modes of transport or with other users  
• travel at a different time of the day  
• postpone their trips to another day 
• eliminate the need to travel. 

This requires actions to influence driver behaviour by shaping or reducing travel 
demand. 

1.1.2 Defining traffic congestion 
Although there is traffic congestion in most major cities of the world, there is no 
standard definition of it. In general, congestion occurs when the number of vehicles 
using the road is greater than the capacity of the available road space, impeding the 
efficient movement of traffic.  
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Traffic congestion is both: 
• a physical phenomenon—relating to the way vehicles impede each other's 

progression as demand for limited road space approaches full capacity 
• a relative phenomenon—relating to user expectations about road system 

performance, which can vary depending on the purpose, timing and route of 
travel. 

Without an agreed definition of congestion, setting targets for its management is 
difficult.  

1.1.3 Measuring traffic congestion 

The economic and engineering approaches 
In the past, there have been two main approaches to understanding traffic congestion. 
From an economic perspective, road congestion becomes an issue when the net 
benefits an extra car driver receives from using a road are less than the additional 
costs borne by other road users.  

The engineering approach is based on traffic flow theories and uses both road 
performance and user-based indicators to show how a road is coping with traffic 
volumes and whether road users interfere with one another's travel time and reliability. 

These approaches complement each other and the consensus is that a multifaceted 
approach to managing traffic congestion is needed. While the economic approach 
provides a framework for analysing and measuring the costs of congestion, the 
engineering approach provides some critical indicators of whether the nature of 
congestion is changing and whether responses or initiatives aimed at tackling 
congestion have been successful. 

The concept of accessibility 
Accessibility has recently emerged as an alternative way of understanding congestion. 
It typically refers to an individuals' ability to reach jobs, services and activities within a 
set time frame.  

Various factors affect accessibility, including: 
• the quality and availability of transport options, such as walking, cycling, public 

transport, and car access 
• public transport network connectivity  
• travel distances to services, jobs and activities  
• alternatives to travel, such as telecommuting and web-based services which can 

improve accessibility and eliminate the need for travel.  

Initiatives to enhance these factors may result in more efficient access to services, jobs 
and activities and, therefore, less congestion.  

This approach regards congestion as a symptom of accessibility problems and 
therefore considers initiatives to improve accessibility as central to achieving better 
congestion outcomes. 
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1.1.4 Key causes and options for management  
Congestion is the product of supply- and demand-side factors, so effectively managing 
congestion requires a mix of measures that addresses these root causes. 

In 2006, VCEC undertook an inquiry into congestion management in Melbourne. It 
found that the key causes of congestion relating to the demand side include:  
• economic growth, which contributes to rapid growth in road freight  
• rapid growth of car use and poor accessibility in some areas to alternatives, such 

as public transport  
• high use of cars for peak period trips, both for work and education 
• patterns of urban settlement and employment, including low density land use  
• underpricing of road use and the lack of a direct connection between the cost of 

using the road and traffic conditions. 

On the supply side, VCEC found that the capacity of the road network can be affected 
by a variety of factors including:  
• infrastructure bottlenecks, level crossings, coordination of traffic lights and 

management of access to freeways and highways 
• the shared use of roads, such as with trams or parking at certain times of the day 
• non-recurring incidents such as motor vehicle accidents or road works. 

VCEC identified 58 options for improving congestion management focusing on: 
• legislative reform to clarify transport system objectives and related institutional 

arrangements to improve the coordination of land use and transport planning  
• demand management measures including a comprehensive Melbourne road 

charging study to understand better the benefits of road use charging in a future 
environment where congestion may be increasing 

• initiatives for improving the efficiency of existing infrastructure such as ramp 
metering, incident management, and prioritising the allocation of road space 

• selective expansion of transport infrastructure focused on major bottlenecks, 
additions to the rail network and greater use of local buses. 

The government supported 52 out of the 58 options identified by VCEC. 

1.2 Melbourne's growing congestion challenge  
The economic, social and environmental impacts of traffic congestion in Melbourne 
can be significant, and the evidence available indicates that they are increasing. If not 
managed effectively, excessive congestion can ultimately impede mobility and 
adversely affect Melbourne's attractiveness as a place to live and invest. 
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1.2.1 Trends in road use and congestion 
In 2011 the Department of Transport (DOT) estimated that around 12.6 million trips on 
average are made in Melbourne each weekday, 77 per cent of which are by car. This is 
estimated to increase by 41 per cent to 17.8 million trips per day in 2036, as 
Melbourne's population approaches 5.5 million people. Data compiled by VicRoads 
indicates that road use and Melbourne's traffic congestion is increasing.  

Figure 1A shows that road use has grown steadily over the past decade, with the total 
vehicle kilometres travelled in Melbourne rising from approximately 23.5 billion   
in 2000 to 27 billion in 2010. 

  Figure 1A
Vehicle kilometres travelled in metropolitan Melbourne, 2000–10 

 
Source: Victorian Auditor-General's Office from VicRoads Traffic Monitor 2010–2011 
(August 2012). 

The combined duration of Melbourne's morning and afternoon 'peak hours' on 
freeways also increased by around 12 per cent, or half an hour, between 2005–06 and 
2010–11. Each peak period has increased by around 15 minutes, with the morning 
peak now lasting an average of 2.75 hours and the afternoon peak an average of 
3 hours.  

As the time spent in traffic during this period has increased, Figure 1B shows that 
average travel speeds on freeways in the inner city area have declined over the past 
10 years by approximately 11 kilometres per hour in the morning peak and 
12 kilometres per hour in the afternoon peak.  
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  Figure 1B
Average travel speeds on freeways in the inner area of Melbourne  

by time of day, 2001–11 

  
Source:  Victorian Auditor-General's Office from VicRoads Traffic Monitor 2010–2011 
(August 2012). 

Between 2001 and 2010, Melbourne's population grew by approximately 17 per cent 
with the majority of that growth, around 63 per cent, occurring in the outer metropolitan 
zone. In the middle and outer zones, the percentage growth in vehicle kilometres 
travelled (VKT) since 2001 has followed the percentage growth of these populations 
very closely—around 25 per cent.  

However, the inner Melbourne zone has experienced a significantly different trend, 
where a 25 per cent increase in population since 2001 has resulted in only a 4 per cent 
increase in VKT.  

This shows that population growth in the inner suburbs of Melbourne has a far smaller 
impact on the road network than growth in the middle and outer suburbs. This is likely 
to reflect better public transport options and shorter trip lengths in inner areas.  

Despite this, information supplied by VicRoads indicates that overall road congestion is 
concentrated in inner Melbourne and the minutes of delay per kilometre travelled is 
more than twice that experienced on the outer network. 

1.2.2 Commuting to and from work and school  
Travel to and from work and school, particularly in the mornings, is a significant 
contributor to road congestion. Approximately one-fifth of Melbournians are travelling at 
8.30am on weekday mornings and this places significant pressure on the road system.  

Figure 1C shows that the challenge is to manage peak demand, with the morning peak 
accounting for the most travel.  
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  Figure 1C
Traffic volumes by time of day – Melbourne metropolitan area 

 
Source: Victorian Auditor-General's Office from VISTA 2009. 

Figure 1D highlights the changes in traffic volumes across the 12 months of 2010, and 
shows the significant decline in volumes during school holiday periods. This suggests 
that changes in road use behaviour for school commuting have the potential to reduce 
current traffic volumes by around 5 to 10 per cent. This could lead to substantial 
improvements in road network performance and accessibility. 

  Figure 1D
Traffic volumes by week of the year, 2010 

 
Source: Victorian Auditor-General's Office from VISTA 2009. 
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1.3 Congestion management within the broader 
transport system  
It is important to recognise that agencies manage the transport system to implement a 
range of legislative and policy objectives. These must be balanced with any goal to 
manage congestion.  

The following sections summarise the legislative objectives for the transport system 
and provide an overview of agency roles and responsibilities.  

1.3.1 Legislative transport system objectives 
The Transport Integration Act 2010 (the Act) came into effect in mid-2010 and requires 
that all decisions affecting the transport system be made within the same integrated 
decision-making framework and support the same transport-system objectives.  

Figure 1E summarises the government's vision, objectives and decision-making 
principles for the transport system set out in the Act.  

  Figure 1E
Transport Integration Act – Vision, objectives, principles 

Vision—recognises that Victorians want an integrated and sustainable transport system 
that contributes to an inclusive, prosperous and environmentally responsible state. 
Objectives—the transport system should: 
• promote social and economic inclusion—minimise the barriers to access so that the 

transport system is available to as many people as possible and provide tailored 
infrastructure, services and support to those who find it difficult to use transport 

• facilitate economic prosperity—enable efficient and effective access for persons and 
goods to places of employment, markets and services, and reduce the costs and 
improve the reliability of transport 

• actively contribute to environmental sustainability—protect and offset harm to the 
natural, local and global environment, promote less harmful forms of transport and 
improve the environmental performance and energy efficiency of all transport modes 

• provide for the effective integration of transport and land use—better connect the 
transport system and land use to improve accessibility with a focus on reducing the 
need for private motor vehicle transport and the extent of travel  

• facilitate efficient, coordinated and reliable movement—balance efficiency across 
the network to optimise capacity, maximise use of existing infrastructure, facilitate 
integrated and seamless travel within and between different modes, and provide 
predictable and reliable services 

• be safe and support health and wellbeing—work to create a system where people 
are safe from the impacts of system failure and improper behaviour, and which 
promotes forms of transport that have the least negative impact on health and 
wellbeing. 
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Figure 1E 
Transport Integration Act – Vision, objectives, principles – continued 

Decision-making principles—agencies should have regard to the following principles: 
• integrated decision-making—achieving objectives through coordination across 

government agencies and with the private sector 
• triple bottom line assessment—taking account of all the economic, social and 

environmental impacts of decisions and assessing their value for money 
• equity—achieving equity between persons irrespective of personal attributes or location 
• transport system user perspective—understanding what transport users need and 

improving the system in ways that address these needs 
• precautionary principle—acting to address serious environmental threats 
• stakeholder engagement and community participation—taking into account the 

interests of transport system users and members of local communities through 
appropriate engagement 

• transparency—providing reliable and relevant information in forms that help the 
community understand transport issues and the basis for government decisions. 

Source: Victorian Auditor-General's Office from the Transport Integration Act 2010. 

The objectives of facilitating economic prosperity, integration of land use and transport 
and facilitating efficient, coordinated and reliable movement are particularly relevant to 
managing traffic congestion. 

DOT has developed a Transport Outcomes Framework to support and monitor 
achievement of the Act's objectives that is shown in Appendix B. The framework sets 
out high level outcomes and associated change indicators linked to the Act's broad 
objectives. However, the implications of this framework for congestion management 
initiatives are not currently specified. 

Recent initiatives relevant to managing congestion 
The state has implemented a number of land use and transport initiatives in recent 
years that are relevant to managing congestion. Appendix A provides a chronology of 
recent initiatives.  

1.3.2 Agency roles and responsibilities  

Department of Transport 
Under the Act, DOT is responsible for leading strategic policy, planning and 
improvements relating to the transport system. It is also required to: 
• collect transport data and undertake research into the transport system to lead 

strategic policy development and improve the transport system 
• collaborate with other agencies to ensure that policies and plans for an integrated 

and sustainable transport system are developed, aligned and implemented.  

It therefore has a key leadership and coordination role in managing Melbourne's traffic 
congestion. 
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Department of Planning and Community Development 
The Department of Planning and Community Development (DPCD) provides statutory 
and strategic guidance for planning in Victoria. As land use and transport planning are 
inextricably linked, its current work on the Metropolitan Planning Strategy (MPS) may 
significantly influence future demand for travel including initiatives for managing traffic 
congestion. In planning the MPS, DPCD must have regard to the transport system 
objectives when exercising powers and performing functions. 

VicRoads 
VicRoads plans, develops and manages 22 000 kilometres of arterial roads across the 
state and is responsible for minimising congestion on a short- and medium-term basis. 
Its key priorities include managing key road infrastructure projects, developing and 
implementing plans for improving road access and efficiency including traffic 
monitoring, signalling and incident management initiatives to ease congestion. The Act 
also requires VicRoads to conduct research and collect information relating to the 
performance of its functions and the operation of the road system, and to provide 
information to Victorians about the road system and related matters. 

Public Transport Victoria 
Public Transport Victoria (PTV) manages the state's train, tram and bus services, and 
has key goals under the Act to seek to increase the share of public transport trips as a 
proportion of all trips in Victoria and actively promote public transport as an alternative 
to travelling by car. Through seeking to give effect to these goals, PTV can play a 
critical role in managing traffic congestion by reducing car dependency and the 
associated demand on road space. PTV must also report to government on the 
performance of the public transport system and whether passenger services meet 
contractual and community expectations. 

The role of local government  
While state agencies are primarily responsible for managing and mitigating congestion 
on freeways and arterial roads, local government can also play a role. Specifically, 
local councils manage the local road network, and regulate parking on all arterial roads 
which can influence road congestion through, for example, the enforcement of 
clearways during peak periods. Local councils are also important stakeholders in the 
implementation of statewide integrated transport and land use initiatives that include a 
focus on reducing congestion.  
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1.4 Audit objective and scope 
The objective of the audit was to determine whether: 
• institutional arrangements support effective strategic planning, cross-government 

coordination for, and management of, traffic congestion 
• key strategies and initiatives for managing traffic congestion have been effective. 

This audit included the Department of Transport, the Department of Planning and 
Community Development, VicRoads and Public Transport Victoria.  

1.5 Audit method and cost 
The audit was conducted in accordance with Australian Auditing and Assurance 
Standards. Pursuant to section 20(3) of the Audit Act 1994, unless otherwise indicated 
any persons named in this report are not the subject of adverse comment or opinion. 

The cost of the audit was $495 000. 

1.6 Structure of the report 
This report has four further parts: 
• Part 2 examines planning and oversight of congestion management across 

transport agencies and its integration with land use planning. 
• Part 3 assesses how congestion management is considered in decision-making 

for infrastructure expansion  
• Part 4 assesses the extent to which existing strategies address the demand-side 

causes of congestion. 
• Part 5 examines whether the efficiency of existing roads is being optimised. 
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2  Planning and oversight of 
congestion management 
 

At a glance 
Background  
Sound strategic planning and oversight including coordination, implementation and 
monitoring of related initiatives is critical for effective congestion management.  

Conclusion 
The absence of clear statewide objectives, agency responsibilities and reporting on 
congestion management means it cannot be demonstrated that current initiatives are 
properly targeted, or that strategic planning across the transport portfolio is soundly 
based, integrated and aligned. 

Findings  
• There is no statewide congestion management plan that specifies objectives, 

priorities, targets and responsibilities of agencies across transport modes.  
• Public Transport Victoria has improved its strategic planning for public transport, 

but has yet to develop explicit mode shift targets for these initiatives.  
• The full potential of VicRoads’ SmartRoads initiative to improve congestion 

management is not being realised because it does not have an implementation 
strategy to support its application across the entire road network. 

• The Department of Transport has established sound portfolio-wide governance 
structures to support integrated decision-making. 

• However, the absence of systematic reporting by agencies on the impact of 
statewide congestion management initiatives impedes effective oversight and 
coordination. 

Recommendations 
That the Department of Transport develops a congestion management plan, reviews 
its governance arrangements, and establishes systematic reporting on congestion 
management initiatives. 
That Public Transport Victoria develops explicit mode shift strategies and targets.  
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2.1 Introduction 
Sound strategic planning, coordination, and oversight of congestion management is 
vital to achieve the transport system objectives of integrated, seamless and reliable 
travel, and to effectively integrate transport and land use. 

Effective strategic planning provides clear direction to agencies for focused and 
coordinated action through: 
• explicit statewide objectives, strategies and priorities for congestion management  
• clearly defined agency responsibilities and accountabilities.  

Additionally, sound governance arrangements reinforce accountabilities and assure 
effective coordination and implementation of congestion management initiatives across 
agencies.  

This Part of the report examines whether strategic planning and oversight of 
congestion management is soundly based, integrated and aligned with clearly defined 
statewide priorities. 

2.2 Conclusion 
The objectives, priorities and associated responsibilities of agencies and transport 
modes for contributing to congestion management are not clearly defined. This means 
it cannot be demonstrated that current initiatives are properly targeted, or that strategic 
planning across the transport portfolio is soundly based, integrated and aligned. 

Recent improvements by VicRoads and Public Transport Victoria (PTV) in their 
strategic planning for road use and public transport respectively have considerable 
potential to improve congestion management.  

The Department of Transport (DOT) has established sound governance arrangements 
to oversee transport system projects and priorities and support integrated decision-
making across agencies at a strategic and operational level.  

However, the capacity of these arrangements to assure the effective integration and 
implementation of congestion management initiatives is currently limited by the 
absence of clearly defined statewide objectives and agency responsibilities for 
congestion management, including systematic reporting by them to DOT on related 
initiatives. 

2.3 Statewide strategic planning responsibilities 
and initiatives 
The Transport Integration Act 2010 (the Act) requires DOT to develop a transport plan 
that establishes the overarching planning framework within which other transport 
bodies are to operate. However, there is currently no such plan that clarifies the 
objectives, priorities, performance measures and roles of all transport agencies in 
managing traffic congestion.  
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The 2008 Victorian Transport Plan included a focus on alleviating traffic congestion in 
metropolitan Melbourne but was discontinued following the change of government in 
2010. A new transport plan is yet to be developed. 

DOT has been actively working with other agencies since early 2012 to develop a new 
Network and Service Strategy (NSS). While it aims to establish a broad vision and 
priorities for the transport system, it is not likely to contain the detail of a congestion 
management plan. 

NSS is due for completion in 2013. It intends to set out the main challenges facing the 
transport system by considering the likely transport demand arising from Melbourne’s 
future growth and land use patterns. Accordingly, it aims to provide a high-level vision 
of the transport system at 2050 with a focus on:  
• the role of various modes in carrying both people and goods on overlapping parts 

of the network  
• integration of different transport modes and land use  
• criteria for resolving clashes between modes and network functions  
• outlining the key infrastructure and service requirements for 2021, 2031 and 

2050, with a detailed focus on 2021  
• key implementation issues and solutions, including arrangements for monitoring 

the strategy’s progress over time.  

As NSS’s primary role is to establish a broad vision and priorities for the transport 
system, it will not articulate the specific lower level detailed strategies required to 
effectively manage traffic congestion in the longer term.  

These lower level strategies would more appropriately be contained in a congestion 
management plan, for which NSS would provide the overarching strategic context. 
Such a plan, if developed within the context of broader transport and land use 
strategies, could assist with further developing and integrating existing planning for 
roads, public transport and freight by clarifying:  
• how congestion management initiatives will support achievement of the state's 

transport system objectives and broader integrated land use and transport 
priorities  

• how travel demand and roads will be actively managed to achieve defined 
congestion management objectives  

• the role of different public transport modes in contributing to congestion 
management priorities  

• how congestion management initiatives will support the achievement of priorities 
within the Victorian Freight and Logistics Plan. 

These linkages are not currently evident, which increases the risk that outcomes from 
related initiatives will not be effectively achieved.  

NSS is a positive initiative with considerable potential to strengthen strategic planning 
across the portfolio and to give practical effect to the integrated decision-making 
principles of the Act. It should serve to guide the development of a congestion 
management plan and complement other planning across the portfolio.  
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2.3.1 Status of the Network and Service Strategy 
The current intention to amalgamate NSS with the broader Metropolitan Planning 
Strategy (MPS) and to not develop it as a stand-alone document presents a risk that its 
detailed blueprint for transport system coordination will become diluted, and that the 
opportunity it currently provides for improving planning and integration across the 
portfolio may not be fully leveraged.  

A further risk is that this diluted transport blueprint may not contain sufficient detail to 
enable effective community consultation on related transport system priorities. DOT 
should revisit this decision. 

Evolution of the Network and Service Strategy to date 
DOT initially intended NSS to be a stand-alone document to fulfil the statutory 
requirement for a transport plan. However, it did not intend for it to replace the previous 
government’s Victorian Transport Plan and assume the status of government policy. 
Instead it proposed that NSS be an internal working document. 

As a critical input to the MPS, NSS is important for integrating transport and land use 
planning and has considerable potential to influence the government’s future transport 
and congestion management initiatives. As such, it would benefit from broader 
distribution and consultation consistent with the principle of stakeholder engagement 
and community participation within the Act. 

DOT has advised that NSS is no longer intended as a stand-alone document and that 
it proposes to incorporate it within the MPS and subject it to its associated consultative 
processes. It also now intends for the MPS to fulfil its statutory obligation to develop a 
transport plan subject to government approval. 

It further advised that it is important for consultation on any transport plan to occur in 
conjunction with consultation on preferred land use, and while it does undertake 
consultation outside of land use this is usually at the project level. This is appropriate. 
However, the current absence of a stand-alone transport plan means that the 
comprehensiveness of consultation at the project level cannot be assessed.  

Implications of amalgamating the Network and Service Strategy 
with the Metropolitan Planning Strategy 
The wider land use planning and development focus of the MPS means that it remains 
uncertain to what extent it will fully encapsulate the transport-specific detail of NSS. 
The capacity of the MPS to fully leverage NSS’s potential for improving integration and 
coordination across agencies also remains uncertain.  

NSS’s development is well advanced. It includes a detailed analysis of system-wide 
transport challenges, priorities and initiatives within the context of land use that have 
the potential to guide future investment decisions.  
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The specific detail and focus of this work clearly aligns with the statutory obligation and 
requirement for DOT to develop a transport plan. This indicates that there was 
considerable merit in DOT’s initial proposal for NSS to be a stand-alone document to 
fulfil this purpose. 

2.4 Integration of congestion management with 
statewide land use planning 
The Department of Planning and Community Development (DPCD) is responsible for 
providing statutory and strategic guidance about planning in Victoria. As urban form 
impacts on the demand for travel, DPCD has an important role in contributing to 
managing traffic congestion through strategic land use planning. 

DPCD administers the State Planning Policy Framework (SPPF) contained within all 
Victorian planning schemes, and is leading the development of the MPS. Both the 
SPPF and proposed MPS address integrated land use and transport priorities that 
have potential for congestion management. However, the implications of these for 
statewide congestion management initiatives have not yet been clearly defined. 

2.4.1 State Planning Policy Framework  
The SPPF comprises both general principles and specific policies for land use and 
development in Victoria. In September 2010, the SPPF was revised to include 
high-level strategies for integrated land use and transport planning. These strategies 
seek to:  
• coordinate all transport modes to provide a comprehensive transport system  
• promote the use of sustainable personal transport such as walking, cycling and 

public transport  
• upgrade the public transport network and related services to improve connections 

between activity centres, to employment corridors and regional cities  
• develop an efficient and safe road network that makes the most of existing 

infrastructure  
• ensure an adequate supply of car parking that is appropriately designed and 

located  
• recognise the transport and logistics role of Victoria’s ports in supporting the 

state’s economy, and ongoing sustainable operation and development.  

If effectively implemented these strategies have the potential to alleviate congestion. 
However, they have not been given effect within a congestion management plan, and 
because they are high-level strategies, their implications for congestion management 
initiatives are not specified. 

2.4.2 Metropolitan Planning Strategy 
DPCD is leading the development of the MPS in consultation with a Ministerial 
Advisory Council, other agencies and stakeholders. The purpose of the MPS is to 
provide a blueprint to guide Melbourne’s future over the next 30–40 years. 
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The MPS is scheduled for completion in 2013. Once completed, it is expected to be 
incorporated within the SPPF, which is also being reviewed by DPCD. Together, they 
will guide future land use and transport decision-making for metropolitan Melbourne. 

In October 2012, the Ministerial Advisory Council released a discussion paper seeking 
feedback to inform the future development of the MPS. It is evident from the discussion 
paper that early work on developing the MPS is actively considering proposals to 
address key land use causes of road congestion. This is encouraging. 

Addressing the land use causes of congestion 
The discussion paper highlights that a ‘polycentric’ city is where higher density 
residential areas located near employment, education, services and activity centres 
can generate less need for travel and therefore contribute to reducing traffic 
congestion.  

This suggests that concentrating employment, services, education opportunities and 
more affordable housing options in a smaller number of larger centres could lead to 
greater efficiencies and extend the benefits of the central city to other areas. 

Integrating land use and transport 
A range of transport infrastructure and services necessary for achieving this vision are 
identified in the discussion paper. These include: 
• the East West Link 
• the Melbourne Metro Rail Tunnel project 
• extended tram services in the central city 
• improved bus services particularly in middle and outer areas 
• increased support for cycling and walking.  

The paper also acknowledges that the absence of any policy on road pricing 
contributes to congestion. It recognises that community support for such schemes is 
difficult to achieve, but easier to implement when the revenue is clearly earmarked for 
a particular purpose.  

2.5 Planning for managing the impacts of 
congestion on freight movements 
Research undertaken by DOT indicates that the vast majority of traffic congestion is 
due to motor car use, which is increasingly becoming a barrier to the efficient 
movement of freight. If left unaddressed, this is likely to pose a significant problem for 
the state’s freight industry and economy as the freight task is expected to double over 
the next 20 years.  
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In early 2012, DOT commenced work, in consultation with key stakeholders, on 
developing a new Victorian Freight and Logistics Plan (VFLP) that will include priorities 
for managing the growing freight task and associated impacts from congestion. DOT 
advised that the VFLP will include a framework for proposed short-, medium- and long-
term actions, together with options to guide long-term management of the freight 
network up to 2050 with the goal of maximising its contribution to Victoria’s productivity 
and liveability.  

Early work indicates that the VFLP will seek to manage the growing freight task in a 
way that minimises its impact on amenity. In the short term, the focus is on 
encouraging freight movements on the freeway network rather than on arterial roads 
and hence on initiatives that are seen as ‘completing the freeway network’, including 
the construction of the East West Link and the North East Link.  

In the longer-term, DOT envisages that new port capacity will be developed at 
Hastings and connected to the freeway system. The VFLP also supports developing a 
major new freight terminal at Truganina, which would potentially reduce congestion by 
relying on rail freight shuttles from the ports to this location, and then conveying freight 
further using trucks and in some cases trains. However, DOT emphasised that port 
related traffic is not the central issue in freight-related congestion. The more important 
issue is the impact to general freight movements as a result of congestion on the 
freeway system by private motor cars, which is likely to increase further as the 
population and freight task grows.  

Current work on the VFLP does not explicitly address this issue, which further 
heightens the need for a complementary congestion management plan. DOT advised 
the VFLP will also inform development of the MPS. 

2.6 Road use planning for congestion 
management 
VicRoads is responsible for managing the efficiency of Victoria’s road network and for 
minimising congestion on a short- and medium-term basis. Its 2012–14 Strategic 
Directions identify key areas where VicRoads can make a significant contribution to 
better road system performance and user outcomes. They also provide VicRoads with 
a framework to develop and prioritise investment and operational strategies to enable it 
to best serve the community. 

The Strategic Directions set out four high level objectives: 
• operate and maintain the road system to help its customers travel easily and 

reliably 
• develop the road system to improve connections between places that are 

important to its customers 
• make the road system more environmentally sustainable 
• improve road safety. 

The first two of these objectives deal directly with managing traffic congestion.  
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VicRoads undertakes a range of initiatives and projects that support these objectives. 
However, unlike the road safety area, it does not have a comprehensive strategic plan 
for managing traffic congestion with clear objectives, outcomes and related targets. 

SmartRoads represents an important advance by VicRoads in its strategic planning for 
road use that has the potential to improve congestion management.  

As an operational strategy for managing competing demand for road space and better 
linking transport to adjacent land use, SmartRoads provides a principle-based 
decision-making framework to better manage congestion by: 
• making trade-offs between congested traffic streams through assigning priority to 

different modes according to the place and the particular time of the day 
• laying the foundations for maximising person throughput by prioritising the 

movement and use of high capacity vehicles  
• encouraging more efficient trip making by choice of route, type of vehicle and 

time of travel. 

These priorities have been assigned to roads across the network in the form of 
Network Operating Plans (NOPs) developed in consultation with local councils for 
31 local government areas across Melbourne.  

While SmartRoads has been successfully applied at numerous locations, there are 
some limitations in the way it is implemented. VicRoads is working on opportunities to 
further improve the way that SmartRoads can help to integrate land use and transport 
planning. These issues are discussed in Part 4 of this report. 

2.7 Public transport planning to achieve mode shift 
and reduce car dependence 
Under the Act, PTV is responsible for planning the development of public transport 
networks as part of an integrated transport system under DOT's planning framework.  

PTV’s strategic planning for public transport involves preparing tactical plans for each 
of the public transport modes (bus, tram and train). These set out current performance 
and capabilities, as well as plans for network development in future decades and 
cost-benefit analyses on options to address future challenges and growth. 

2.7.1 Developing strategies to achieve mode shift 
PTV’s statutory object to seek to increase the mode share of public transport means it 
has an important role in contributing to congestion management through initiatives and 
strategies designed to reduce car dependence.  

However, while PTV is directly accountable for the level and quality of public transport 
services, its specific accountabilities for congestion management are not clearly 
defined. 
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PTV does not have an explicit mode share target against which achievement of its 
statutory mode shift goals can be monitored and assessed. Instead, its modal planning 
is based on a patronage growth target of 4 per cent per annum, which it advised is 
mainly attributable to mode shift given annual population growth is around 1.5 per cent.  

PTV, however, acknowledges that this assumption is not equivalent to an explicit mode 
shift target. 

PTV’s tactical plans provide an opportunity to communicate how relevant initiatives 
and strategies will contribute to meeting its statutory object to seek to increase the 
mode share of public transport, as well as other related statewide congestion 
management initiatives. 

Our review of tactical plans for the bus, rail and tram modes indicates that they focus 
appropriately on the future development and growth of the network, but do not include 
explicit mode shift or related congestion management goals. Therefore, while the 
tactical plans include initiatives focused on increasing patronage to meet expected 
future demand, they do not clarify to what extent this will be achieved through 
strategies designed to reduce reliance on car use.  

The tactical plans instead normally assume that some mode shift and congestion relief 
will naturally occur as a by-product of increased patronage. While this is likely, the 
effectiveness of tactical plans in contributing to congestion relief cannot be fully 
assessed in the absence of explicit mode shift goals and related strategies. 

Public transport accessibility is an important factor that influences demand for road 
use. Therefore, more explicit consideration of mode shift goals, targets and strategies 
within tactical plans would provide greater assurance that they are optimally focused 
and integrated with other initiatives to manage congestion across the transport 
portfolio.  

Public reporting by DOT/ PTV against the prior statewide target to increase the mode 
share of public transport to 20 per cent by 2020 was discontinued at the end of 2010 
following the change in government. The status of this target is presently uncertain and 
PTV has yet to establish alternative targets for mode share. 

2.7.2 Current initiatives to improve planning across modes 
PTV is refocusing its public transport planning processes away from individual modal 
plans towards a multimodal place-based approach. This positive initiative represents a 
major step forward from the previous mode-by-mode or silo-based planning approach 
and offers considerable potential to aid in the management of traffic congestion. 

The new approach is designed to improve connections between transport modes 
within defined areas, increase accessibility of public transport, and therefore contribute 
to decreasing reliance on cars.  
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PTV aims to increase patronage in targeted corridors by addressing inadequate 
coordination between bus and train services which in some cases makes travelling by 
car the only practical option. Additionally, by reducing wait times for bus/train 
connections and other service improvements, these initiatives also seek to effect mode 
shift from private vehicles to public transport.  

This is encouraging. However, as PTV has yet to develop related mode shift targets for 
these initiatives their effectiveness cannot be fully assessed. It also means that the 
extent to which they are designed to reduce car dependence and contribute to 
alleviating road congestion is not clear. 

2.8 Oversight of statewide congestion 
management initiatives 
DOT’s governance arrangements are focused on achieving the Transport Integration 
Act’s goal of integrated decision-making, and include cross-agency participation in the: 
• Portfolio Leadership Team 
• Transport Planning Group 
• End to End business process. 

These arrangements were developed by DOT in recognition of the complexity of the 
portfolio’s business needs, and the need for all related agencies to align their activities 
and proposals with the shared goals of the portfolio. 

They were also developed to recognise the need for a sound business process to 
support the integration of portfolio agencies to enable the government’s outcomes to 
be achieved.  

Although soundly based, these arrangements are compromised by the absence of 
clearly defined statewide objectives, or agency responsibilities for congestion 
management, including systematic reporting by them on related initiatives. This 
situation impedes DOT’s capacity to effectively oversee, monitor and coordinate 
congestion-related initiatives across the portfolio. 

The existing governance arrangements are outlined in Figure 2A.  
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  Figure 2A
Governance arrangements for transport planning 

Name Description 
Portfolio 
Leadership Team 
(PLT) 
Established 
February 2012  

Membership—Secretary of DOT and CEOs of VicRoads and PTV. 
Purpose—set strategic direction for the transport portfolio, jointly 
consider major projects and manage complex network and 
operational issues that cut across networks. Also identify 
opportunities to integrate and align infrastructure, land use and 
transport planning. 
Monthly status reports on cross portfolio projects monitor major 
transport projects with significant risk profiles, impacting on multiple 
networks. However, there is no systematic reporting on the 
effectiveness of statewide congestion management initiatives. 

Transport 
Planning Group 
(TPG) 
Established 
June 2012 

Membership—Deputy Secretary of DOT and senior executives of 
DOT, PTV and VicRoads. Representatives from other agencies, 
such as DPCD, attend by invitation to discuss the progress of 
related initiatives. 
Purpose—provide ongoing advice on high-level strategic issues 
that impact on the portfolio. Examples include planning for priority 
infrastructure projects and creating a policy framework that drives 
prioritisation of portfolio projects.  
Meetings actively consider progress of major strategic initiatives but 
do not regularly monitor progress of congestion management 
initiatives. 
 

End to End 
Committee 
business process 
(E2E) 
Established mid-
2010 

Membership— Deputy Secretaries of DOT and CEOs of PTV and 
VicRoads. Representatives from other agencies by invitation. 
Purpose—E2E process aims to ensure evidence-based planning 
across the portfolio that is strategically aligned and coordinated, and 
that projects and initiatives are effectively managed and focused on 
achieving desired outcomes.  
Not intended to subject all projects to E2E. Does not include 
systematic monitoring of portfolio-wide congestion management 
initiatives. 

Source: Victorian Auditor-General’s Office. 

The establishment of these governance arrangements is a positive development that 
has strengthened cross-government coordination and integration across the transport 
portfolio. 

However, as there is no focused systematic monitoring and reporting on statewide 
congestion issues, none of these arrangements has an explicit focus on congestion 
management.  

Such a focus is warranted given the growing significance of the problem and its 
ongoing cost to Victoria’s economy. 
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Recommendations 
1. That the Department of Transport reconsiders its initial proposal for the Network 

and Service Strategy as a stand-alone dedicated transport plan.  

2. That the Department of Transport and Department of Planning and Community 
Development establish arrangements that assure comprehensive public 
consultation on transport issues, preferably in a stand-alone transport plan, but 
otherwise in the context of the Metropolitan Planning Strategy. 

3. That the Department of Transport, in collaboration with other transport agencies, 
develops a congestion management plan within the context of broader transport 
and land use strategies which sets out statewide objectives, priorities, targets and 
agency responsibilities.  

4. That Public Transport Victoria develops explicit mode shift strategies and targets 
that are demonstrably aligned with defined statewide congestion management 
priorities. 

5. That the Department of Transport, in consultation with stakeholders, reviews its 
governance arrangements and establishes mechanisms for systematic 
monitoring and reporting by agencies on the progress and outcomes of statewide 
congestion management initiatives. 

 



Victorian Auditor-General’s Report  Managing Traffic Congestion        23 

3                                                                       Decision-making for 
infrastructure expansion 

At a glance 
Background  
When appraising the merits of infrastructure expansion proposals for relieving traffic 
congestion, agencies should consider and document sufficient information to: 
• decide whether, and in what form, the project should go ahead 
• quantify the costs, benefits and risks, including the potential congestion impacts  
• adequately assess alternative options, including demand management. 

Conclusion 
The state’s major transport priorities are driven by the need to boost productivity and 
meet the demands of population and economic growth. Managing congestion is central 
to these goals. However, in the absence of a transparent framework for assessing the 
congestion impacts of major infrastructure proposals, it cannot be assured that they 
are the most effective and economical option for managing congestion longer term. 

Findings  
• Of the three transport agencies, VicRoads has the most developed and tested 

decision-making framework in relation to congestion management. However, 
none of the transport agencies explicitly mandate the assessment of congestion 
impacts. 

• Where congestion management is a key project driver, appraisals do not 
currently provide an adequately quantified context: 
• The Melbourne Metro business case attributes a portion of the benefits to 

‘decongestion’ incorporating road and rail congestion, but separate estimates 
of road and rail decongestion are not shown. 

• It is not evident that the impact of the East West Link on future traffic 
congestion levels has to date been adequately analysed and assessed.  

Recommendation 
That the Department of Transport, in consultation with stakeholders, develop a 
portfolio-wide framework for transparently assessing the congestion benefits and 
demand management options and alternatives of related infrastructure expansion 
proposals. 
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3.1 Introduction 
Investments in infrastructure expansion to relieve traffic congestion need to be properly 
targeted, consider the congestion impacts, and assess alternatives including demand 
management options. 

While the state has developed guidelines to assist this process, the Transport 
Integration Act 2010 establishes important decision-making principles to further 
support the achievement of these outcomes.  

Specifically, the principles of integrated decision-making, triple bottom line assessment 
and transparency are particularly important as congestion management is often one of 
several competing drivers of such proposals. 

A robust and transparent decision-making framework is therefore needed to acquit 
these principles and effectively prioritise expansion proposals for congestion 
management. This framework should assure that related investment decisions: 
• clearly align with defined statewide strategic plans, priorities and goals for 

alleviating congestion 
• leverage and support relevant statewide demand management strategies and 

initiatives 
• are evidence-based and consistent with defined statewide congestion 

management priorities 
• are supported by rigorous assessments of risks and alternative options, including 

the congestion costs and benefits of proposed initiatives and of induced demand  
• are clearly documented and support the achievement of the integration and 

coordination objectives of the transport system 
• are transparent, making the expected congestion impacts of major transport 

projects known to Parliament and the public. 

This Part examines whether infrastructure expansion decisions for alleviating 
congestion are soundly based. 

3.2 Conclusion 
The absence of a transparent framework for assessing the traffic congestion impacts 
of related expansion proposals means it cannot be assured that they are the most 
effective and economical options for managing congestion in the long term. 

Although alleviating congestion is often one of several drivers for such proposals, 
current approaches to assessing their congestion benefits do not sufficiently 
demonstrate the extent to which they address the supply- and demand-side causes of 
congestion, or how they contribute to increased congestion by inducing extra road use.  

This limits confidence in the soundness of related infrastructure expansion decisions. 
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3.3 Prioritising and assessing expansion initiatives 
relating to congestion 

3.3.1 Determining statewide priorities 
The Department of Transport (DOT) advised that its key decision-making framework is 
the Transport Integration Act 2010, and that there are no separate portfolio-wide 
procedures for determining and assessing expansion priorities relating to congestion. 
Further, details of the congestion impacts of major projects are not regularly published. 

This limits transparency and poses a risk to effective decision-making. A key gap in this 
regard is the current absence of a statewide transport plan and related congestion 
management plan. This reduces assurance that current infrastructure priorities are 
soundly based.  

Current infrastructure priorities relating to congestion 
DOT advised that the state’s transport priorities are driven by the need to fix the 
problems that hinder the performance of the transport network and to invest in 
infrastructure and services that contribute strongly to state productivity. 

In this context, it identified congestion management as central to both network 
performance problems and the state’s productivity agenda. DOT further acknowledged 
that congestion management requires an integrated, whole-of-network approach that 
recognises the interactions between key network components, such as road, rail and 
ports with land use.  

It referred to the state’s Growth Corridor Plans, current work on the Metropolitan 
Planning Strategy and Regional Growth Plans as examples of where integration 
between land use and transport planning is being pursued. 

DOT identified 10 rail, road and freight projects, drawn mainly from the state’s 
submission to Infrastructure Australia, as key priorities of relevance to congestion 
management. These are outlined below. 

Rail projects 
DOT advised that congestion on the metropolitan rail network results in crowding, 
lower punctuality and cancellations, which can contribute to road use. It noted that 
Victoria has experienced significant growth in public transport patronage in the past 
decade, with patronage on Melbourne’s trains growing by 53 per cent between  
2004–05 and 2011–12 and V/Line patronage more than doubling over a similar period. 

While new trains have allowed additional services to be timetabled, DOT advised that 
the current rail system has very limited capacity for further service growth and thus for 
accommodating modal shift. Therefore, addressing congestion on rail requires new 
capacity boosting investments. Figure 3A outlines the key priorities identified by DOT. 
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  Figure 3A
Key rail projects 

Project Description 
Regional Rail 
Link  

Australia’s largest public transport infrastructure project that is expected 
to separate regional and suburban train routes and create capacity for 
an extra 23 metropolitan and 10 regional services during peak periods 
along Melbourne’s west. This will result in capacity for an          
extra 54 000 passenger trips each day. 

Melbourne 
Metro 

Melbourne Metro is a proposed nine kilometre rail tunnel through the 
heart of Melbourne designed to increase passenger capacity, 
particularly along Melbourne’s growth corridors, as well as improve 
train punctuality and public transport access to the commercial and 
education precincts around inner Melbourne. 

Dandenong 
Rail Capacity 
Program  

This program aims to deliver progressive upgrades to existing corridor 
infrastructure, including signalling upgrades, grade separations and 
platform lengthening to enable longer, more reliable trains with the 
potential to increase capacity by approximately 11 000 passengers 
per hour. 

High Capacity 
Signalling 

This project aims to introduce high capacity signalling systems for 
future rail links such as Melbourne Metro and future upgrades of 
existing lines such as Dandenong. These systems aim to increase the 
capacity, reliability and availability of the network by enabling trains to 
travel safely closer together and more frequently. 

Procuring 
additional 
Rolling 
Stock−Trains 

DOT advised that the state is continuing to purchase new rolling stock 
for the metropolitan and regional train network in order to meet the 
continued and forecast population growth. DOT advised that a total of 
40 new metropolitan trains will be running on the network from 2014. 

Source: Victorian Auditor-General’s Office. 

Road projects 
DOT acknowledged that managing road congestion requires better management of 
existing road space, improvements to public transport and targeted investment for new 
and upgraded road links.  

It also noted the recent introduction of SmartRoads operating plans and intelligent 
transport technologies as critical tools designed to better manage existing roads in the 
future.  

DOT identified the investments outlined in Figure 3B as necessary to further connect 
and upgrade the motorway network and expand on-road public transport.   
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  Figure 3B
Key road projects 

Project Description 
Procuring 
additional 
Rolling Stock–
Trams 

The state is also purchasing new rolling stock for the tram network, with 
the first 50 new trams due to arrive in late July 2013. As part of this 
program, there will also be key upgrades to tram infrastructure. 

East West 
Road Link 

This project involves the construction of a new 18 kilometre cross-city 
road corridor. It will provide direct connections to the Port of Melbourne 
and an east-west central business district bypass for essential traffic. 
It is expected to free space on existing roads for buses and trams and 
reduce heavy truck traffic on residential roads in the inner west. 

Upgrading the 
M80 

This project aims to improve the 38 kilometre Western and Metropolitan 
Ring roads by adding more lanes and installing electronic systems to 
manage traffic flow across the entire route. Expected improvements 
include less congestion, more consistent travel times and safer 
journeys. 

Expanding the 
Managed 
Motorways 
Program 

This program aims to deliver intelligent transport systems to better 
manage Melbourne’s freeway/tollway network and maximise 
infrastructure productivity. These systems enable incident management, 
operational prioritisation, integrated speed and lane use management 
and the provision of travel information. The project aims to enhance 
systems already delivered as part of the M1 upgrade. 

Source: Victorian Auditor-General’s Office. 

Freight projects 
As the vast majority of freight is carried on road, DOT indicated that its initiatives for 
managing on-road congestion will also benefit freight and passenger movements.  

It advised that freight movements are vulnerable to congestion at critical points of the 
supply chain and that while road travel will always be dominant in freight movement, 
encouraging growth in rail freight is important to relieve the pressure on the road 
network, particularly in congested central Melbourne. Accordingly, DOT identified the 
priorities outlined in Figure 3C for managing the impact of congestion on freight. 

  Figure 3C
Key freight projects 

Project Description 
Expansion of 
the Port of 
Hastings 

The state has nominated the Port of Hastings as the preferred site of 
Victoria’s next container port to support continuing growth and 
productivity post 2024–27. Commonwealth funding is currently being 
sought to construct the first stage of the Port’s development including 
the required transport corridor planning. 

Western 
Interstate 
Freight 
Terminal 

Commonwealth assistance has also been sought for studies and 
investigations to complete the business case for an intermodal 
transport hub at Truganina in Melbourne’s west with efficient rail and 
road connections, including to the interstate rail network. 

Source: Victorian Auditor-General’s Office. 
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3.4 Assessing proposed initiatives 
Each of these projects has the potential to impact positively on road congestion. 
However, most are focused on increasing capacity and are currently proposed without 
reference to any related demand management initiatives, explicit mode shift goals, or 
clearly defined agency and statewide congestion management objectives. 

Consequently, the extent to which they are sufficiently integrated and optimally focused 
on addressing both the supply- and demand-side causes of road congestion is 
presently unclear. 

3.4.1 Aligning proposals with defined statewide priorities 
DOT revised its Project Management Framework in 2011 to facilitate 
post-implementation reviews of projects that can be used to inform future investments. 
While this framework now requires proponents to define the objectives and expected 
benefits of proposals upfront, the current absence of a statewide transport plan and 
congestion plan to inform and guide this work is a key gap. 

VicRoads uses its Network and Asset Planning Guidelines to assist in ranking possible 
projects. Additionally, it has developed a Benefits Management Framework based on 
the Department of Treasury and Finance's Investment Management Standard that 
provides a useful and consistent approach to determining project benefits and how 
they contribute to known government outcomes. This framework seeks to enable 
project developers to identify the key problems associated with a potential project, and 
to determine the key benefits and travel time savings that can be delivered compared 
to the situation without the project. However, the present lack of clearly defined 
statewide objectives for traffic congestion and demand management means that their 
effectiveness in optimally focusing congestion-related investments cannot presently be 
demonstrated. 

Public Transport Victoria (PTV) advised that as it was not directly accountable for 
congestion on the road system, it did not have a prescribed set of procedures for 
prioritising road congestion related investment proposals. Despite this, PTV 
acknowledged that it manages public transport projects that are expected to contribute 
to congestion reduction on both the road and rail system. A portfolio-wide congestion 
and demand management plan would assist in providing a consistent basis for 
pursuing and demonstrating these outcomes. 

3.4.2 Considering congestion impacts and demand 
management options  
VicRoads has the most developed and tested decision-making framework in relation to 
congestion management. However, none of the three transport agencies explicitly 
mandate the assessment of congestion impacts as part of their frameworks for 
infrastructure expansion. Nor do examined proposals demonstrate sufficient 
consideration of demand management options and alternatives. This is a key weakness.  
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The decision-making frameworks of these agencies therefore require greater focus. 
Congestion is frequently alluded to in proposals for new road, rail and port 
infrastructure; however, there is no systematic portfolio-wide approach to its definition 
and measurement.  

Congestion is sometimes invoked as a critical issue without adequate quantified 
context. For example, the business case attributes a portion of the benefits of the 
Melbourne Metro initiative to ‘decongestion’, incorporating road and rail congestion. 
However, separate estimates of road and rail decongestion are not shown. 

Similarly, a key objective of the East West Link is to relieve congestion, but it is not 
evident to date that its impact on future traffic congestion levels and induced demand 
has been adequately analysed and assessed.  

For example, while the project is expected to significantly improve travel times for 
users of the new east-west link, analysis to date also indicates that it is likely to: 
• marginally increase congestion to city bound traffic in other parts of the freeway 

network during peak periods 
• attract new road users and, therefore, additional traffic both along the east-west 

corridor and wider network 
• result in some reverse mode shift from public transport to cars, as these new 

road users are attracted by the expected travel time savings. 

These issues may adversely impact the net benefits of the project and have not yet 
been transparently quantified or fully assessed. DOT indicated that it intends to 
address these issues as it works to finalise the business case in 2013. 

Recommendation 
6. That the Department of Transport, in consultation with transport agencies, 

develops and systematically implements a portfolio-wide decision-making 
framework for congestion related infrastructure expansion projects that: 

• includes clear standards and procedures for assessing both the congestion 
benefits and disbenefits of proposed initiatives, including induced demand, 
relative to defined statewide congestion management priorities 

• assures the nature and scope of proposals is adequately informed by 
sufficient consideration of statewide demand management options and 
initiatives. 
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4  Addressing the demand-side 
causes of congestion 
 

At a glance 
Background  
Demand management involves a range of strategies that can reduce traffic congestion 
by encouraging reduced car commuting at critical times and locations. It contrasts with 
supply-side approaches that seek to relieve congestion by supplying extra road space.  

Conclusion 
Demand management has not been effectively used in Victoria as a tool for managing 
traffic congestion. While limited demand management initiatives have been explored 
and implemented since 2006, collectively these have been neither comprehensive nor 
sufficient to materially impact demand for road use and related congestion. As a result, 
Victoria’s efforts are heavily weighted towards the supply side. 

Findings  
• There is no statewide demand management strategy to complement or inform 

infrastructure expansion and enhancement initiatives related to congestion. 
• Resource constraints mean an ongoing reliance on supply-side initiatives alone is 

unsustainable and that greater attention by transport agencies to demand 
management is required.  

• Demand management initiatives to date have been limited, not sustained, and 
largely deployed as individual and uncoordinated initiatives rather than as part of 
a statewide congestion and demand management plan. 

• There has been little action by agencies to explore the potential of road pricing in 
managing traffic congestion.  

• Public education campaigns in relation to travel demand management are limited. 

Recommendation 
That the Department of Transport develop and regularly update, in consultation with 
other transport agencies, a statewide demand management strategy.  
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4.1 Introduction 
As traffic congestion is a product of both supply- and demand-side factors, addressing 
the demand-side causes is essential for effectively managing it. 

In relation to congestion, demand-side management initiatives normally aim to reduce 
the demand for road use during peak periods, either by encouraging motorists to use 
their cars at non-congested times or to use other, more sustainable modes of travel. 

This is normally achieved by making the costs of car use during congested periods 
more transparent to road users, and making the choice of alternative and more 
sustainable forms of transport more attractive to them. 

Demand management can mitigate the need to bring forward expensive investments in 
road infrastructure and free up limited resources for use in higher priority areas, such 
as public transport, where an even greater impact on congestion relief can be 
achieved. 

Demand management plays an important role in major cities throughout the world in 
reducing traffic congestion.  

This Part of the report examines whether strategies for managing traffic congestion in 
Victoria adequately address demand side factors. 

4.2 Conclusion 
Demand management has not been effectively used in Victoria as a tool for managing 
traffic congestion. 

Since 2006, a limited number of demand management initiatives have been explored 
and implemented. However, they have been largely deployed as individual and 
uncoordinated activities rather than as part of a statewide congestion and demand 
management plan. As a result, they have been neither comprehensive nor sufficient to 
materially impact the demand for road use and the growing levels of traffic congestion 
evident in recent years. 

Victoria’s response to traffic congestion therefore remains heavily weighted towards 
the supply side with little attention evident to demand management. Increasingly 
limited state finances, coupled with the significant growth projected for Melbourne’s 
population, indicate that this approach is unlikely to be financially sustainable. 

This situation warrants urgent attention by agencies to develop initiatives that 
effectively mitigate the demand-side causes of congestion, including both the need for, 
and cost of, expensive infrastructure solutions. 
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4.3 Managing the demand for road use 

4.3.1 Factors influencing demand for road use 
Increased demand for road use in congested circumstances has been influenced by a 
number of factors. These include: 
• economic and population growth 
• the low density of urban development in Melbourne coupled with poor 

accessibility to public transport in some areas  
• the lack of a direct connection between the cost of using the road and traffic 

conditions 
• the existence of many cross-town trips that, except for key SmartBus routes, are 

not efficiently supported by Melbourne’s mainly radial public transport system.  

In addition to increasing road capacity, strategies addressing these demand-side 
causes can also assist in reducing demand for road travel and associated congestion. 

To be effective, these strategies depend on frequent and reliable public transport 
services with capacity for extra passengers transferring from car commuting during 
peak periods. However, this is often not the case in outer suburbs where demand for 
private vehicle use is highest and where current public transport services are limited 
and in need of further development.  

4.3.2 Typical demand management strategies 
Common demand management initiatives for traffic congestion include: 
• road pricing—an electronic tolling system on freeways and roads that can adjust 

charges to reflect the level of congestion, time of day or type of vehicle, so that 
the costs of congestion are borne by those responsible for it 

• parking policies and pricing—designed to ensure that car commuters pay a 
fairer share of the costs of congestion they cause, and to influence the adoption 
of more sustainable travel practices 

• travel planning—initiatives to help commuters consider and use more 
sustainable alternatives to car use for their intended travel plans rather than 
driving for all purposes and destinations 

• road space management—strategies aimed at increasing the efficiency of roads 
though such initiatives as intelligent transport systems, freeway management 
systems, transit lanes, bus lanes, bicycle lanes, and the use of information 
technology to better manage freeway access and operation 

• publicity and public education campaigns—aimed at increasing community 
awareness and up-take of related initiatives, including the use of more 
sustainable travel patterns and modes 

• ridesharing and carpooling—aimed at reducing single-occupancy car use 
through initiatives that encourage the sharing of journeys to common or nearby 
destinations. 
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Demand management strategies have been used in various countries to manage 
traffic congestion and vary according to the conditions and culture in each region. 
Examples of some successful international approaches to demand management are 
outlined below. 

International demand management initiatives 

Singapore 

A mix of strategies have been adopted in Singapore where limited road space has 
created a strong imperative for congestion management. Key initiatives have included 
establishing both high registration costs and a vehicle quota system that limits the 
growth in registration and overall vehicle population. Additionally, the world’s first 
city-wide electronic road pricing system was introduced in Singapore in 1998 coupled 
with investment in intelligent transport systems and high quality bus and metro 
systems.  

In 2000, the Land Transport Authority of Singapore reported that morning rush hour 
traffic had reduced by about 16 per cent since 1998 despite an overall increase in the 
numbers of vehicles on the road.  

United Kingdom 

In 2003, a congestion charge on private vehicles entering London’s central city was 
introduced, along with an automatic number plate recognition system to monitor traffic 
entering the controlled area. Public transport improvements were also implemented at 
this time, including the introduction of around 300 extra buses that have since resulted 
in a marked increase in bus usage.  

A 2012 review of the scheme by Transport for London found that it has had a 
significant impact in shifting people away from using cars, with vehicle kilometres 
travelled in central London falling by almost 19 per cent between 2000 and 2009.  

United States 

Congestion management in the United States focuses mainly on freeway management 
systems due to extensive low density urban development in areas with limited public 
transport. These systems use intelligent technology to control the motorway through, 
for example, the use of entrance ramp metering, improved incident control and variable 
vehicle speed limits. By actively managing freeway assets, this strategy aims to 
maximise productivity and traffic flow, and thereby reduce congestion. 

In its 2006 report Traffic management systems for Australian freeways, Austroads 
noted that while such systems were relatively new to Australia they had been 
extensively used in the United States and parts of Europe. It found that unmanaged 
freeways typically perform at around 20 to 25 per cent below their capability. It also 
noted a 2000 review of freeway management systems in the Twin Cities of Minnesota 
that demonstrated a 14 per cent increase in throughput during peak periods, travel 
time savings of approximately 25 121 hours, and a reduction in unexpected delays of 
around 2.6 million hours annually. 
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4.4 Victorian demand management initiatives 
Compared with these international approaches, demand management in Melbourne 
has received limited attention as a means for traffic management over recent decades. 

There is evidence of some lessening of car dependence, increased use of freeway 
management systems and a rapid growth in public transport services and patronage 
since 2006. However, congestion in Melbourne has continued to increase during this 
period and remains a daily concern for many road users. The current high levels of car 
ownership and use is not offset by any strong group of demand management 
measures. 

Currently, there is no statewide traffic congestion and demand management strategy, 
or strategic transport plan to guide the development of related initiatives. Also, there is 
no administrative unit within the Department of Transport (DOT) with the resourcing 
and responsibility for developing, implementing and coordinating statewide demand 
management initiatives. 

Despite this, a limited number of individual demand management initiatives have been 
implemented in Melbourne in recent years. These are outlined below. 

4.4.1 Road pricing initiatives 
Road pricing in Melbourne currently relates only to the revenue requirements of private 
road operators and is not used to apply differential pricing to forms of car use that 
cause congestion. For example, road pricing options and technologies by which higher 
charges could be levied during peak periods against single occupancy vehicles have 
not yet been explored or pursued. 

The 2006 Victorian Competition and Efficiency Commission inquiry into congestion 
management proposed a feasibility study be undertaken of road user charging as an 
option for improving congestion management. This initiative was not pursued as the 
state did not support this option. 

However, in 2009, DOT undertook some limited modelling work to examine four 
hypothetical congestion charging options for Melbourne. These included: 
• area charging in inner Melbourne 
• charging at three concentric cordons around the central business district 
• parking charges in inner areas 
• distance-based charging across the metropolitan area. 

This work was indicative and for information purposes only, and it did not recommend 
particular charging options or assess their feasibility for Melbourne.  

However, the study showed that road pricing has the potential to substantially reduce 
travel times and the demand for road use during peak periods. It also showed potential 
for affecting an increase in public transport patronage, including average travel speeds 
across all network modes. 
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Despite this, policy options for the implementation of road pricing in Melbourne have 
yet to be developed. 

4.4.2 Parking policy 
The Congestion Levy Act 2005 was introduced to reduce congestion in inner 
Melbourne, encourage public transport use and provide more parking opportunities for 
shoppers and visitors. A levy of $400 per annum was initially applied to long stay 
parking spaces in 2006 within the defined levy area, rising to $800 per annum in 
2007 and indexed by inflation each year. 

A 2010 review by the Department of Treasury and Finance found that the levy had 
contributed to lowering traffic volumes and increasing the use of alternative forms of 
transport within the levy area.  

However, a 2011 study presented to the Australasian Transport Research Forum 
concluded that although there had been a swing away from private car commuting, 
only a small proportion of this could be attributed to the levy. This was because 
employers paid for the parking levy in the majority of cases. The study found that 
drivers were responsible for the levy in only 32 per cent of cases, resulting in an 
11 per cent reduction in car travel demand.  

Local governments also play an important role by adopting parking policies that 
support statewide congestion and demand management goals. However, there is little 
evidence of effective coordination and collaboration between the state and local 
councils on this issue, particularly in relation to clearways. The current absence of 
clearly defined statewide congestion and demand management goals is a key 
impediment. 

4.4.3 TravelSmart 

TravelSmart was a government initiative from 2001 to 2012, designed to reduce 
people’s dependency on cars and encourage them to choose active low cost and 
environmentally friendly forms of transport such as walking, cycling, public transport 
and carpooling. 

TravelSmart programs were conducted at various schools, universities, hospitals and 
other workplaces with over 150 travel plans developed across more than 38 funded 
projects.  

Project evaluations indicate that TravelSmart achieved positive shifts in behaviour 
towards sustainable modes of transport. For example, a 2012 review commissioned by 
DOT of 134 projects found that 85 per cent reported a shift towards more sustainable 
travel options. A further 65 per cent reported reduced car use, 35 per cent reported 
increased public transport usage, and 49 per cent reported increased cycling. 
However, funding for the program was discontinued in 2012.  
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4.4.4 Transit and express lanes 
A transit lane was implemented on the Eastern Freeway around 1992 to discourage 
single occupancy vehicle use by only permitting vehicles with two or more occupants. 
Similarly, an express lane was implemented on the Tullamarine Freeway in 2005 to 
assist the movement of buses, taxis and hire cars. Both lanes operate during peak 
periods only.  

Research commissioned by VicRoads in 2007 in response to the 2006 Victorian 
Competition and Efficiency Commission inquiry showed mixed results and that the 
success of such lanes is highly dependent on effective enforcement. While the transit 
lane on the Eastern Freeway assisted in reducing congestion, enforcing compliance on 
Hoddle Street was found to be difficult and resulted in very low compliance rates. 

Therefore, while this research identified a number of additional roads where transit 
lanes could reduce congestion, they were not pursued because of the limitations of 
existing enforcement methods. 

4.4.5 Carpooling  
In 2008, $6 million was allocated for carpooling programs to reduce congestion in peak 
periods under the former Victorian Transport Plan.  

Programs were implemented at various locations, and involved the designation of a 
carpooling coordinator responsible for ride matching and promoting the program at the 
organisation. Research commissioned by DOT in 2010 indicated that the program had 
the potential to reduce net car usage, particularly in localities with limited public 
transport options. The program, however, was discontinued in 2010 along with the 
Victorian Transport Plan.  

4.4.6 SmartRoads  
The VicRoads SmartRoads initiative, launched in 2010, has considerable potential to 
influence demand for road space by allocating priority to freight, cars, public transport, 
bikes or pedestrians, at various locations and times of day. However, it is still at an 
early stage and lacks a comprehensive implementation strategy to fully leverage its 
potential to better manage congestion across the road network.  

4.4.7 Public education campaigns  
Although prominent in other fields—such water, electricity and land fill usage—public 
education campaigns are seldom used in Victoria to address road traffic congestion. 
The only recent initiative is VicRoads’ $800 000 Unlock the Grid campaign. This was a 
relatively short internet-based campaign, operating from October to December 2012 
that invited participants to make small changes to their daily commute to lower their 
impact on congestion. It was a one-off initiative that did not form part of a wider traffic 
congestion and demand management strategy.  
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4.4.8 Early Bird travel concession  
The Early Bird free travel concession on Metro trains was introduced in 2007 with the 
aim of easing congestion on peak metropolitan train services. A 2008 evaluation of this 
initiative indicated that it had some success in creating more capacity on peak hour 
trains, with nearly one-quarter of early bird ticket users having shifted their time of 
travel to before the morning peak. This initiative also provides an important opportunity 
for encouraging a modal shift from cars to trains to take advantage of the less crowded 
conditions. 

This initiative, however, is no longer actively promoted. Instead, it has been built into 
the myki ticketing system, with passengers automatically receiving the concession 
when they swipe on and off before 7.00 am on the suburban train system.  

4.4.9 Park and Rides and parkways  
Park and Rides and parkways with accompanying signage on freeways encourage car 
users to switch to public transport at these locations. Park and Rides have been 
serving Doncaster area buses since 2003, and parkways have been operating on the 
outer perimeters of Melbourne such as Ballan and Bacchus Marsh since 2006 and 
2007 respectively. The provision of adequate parking at stations is critical to the 
achievement of modal shift. Despite some investments in recent years, station car 
parks and adjacent streets continue to regularly fill early at key locations, limiting the 
potential of this initiative. 

4.4.10 Other road space management initiatives 
In addition to SmartRoads, VicRoads identified the following demand management 
works which have been implemented to improve road space management: 
• network-wide active tram priority at traffic signals, since the 1980's 
• continuing works to facilitate walking and cycling, including the development and 

progressive implementation of the principal Bicycle Network 
• bus lanes and increasing bus priority at traffic signals, plus road space priority 

works assisting the roll-out of SmartBus since 2006 
• the incorporation of active and public transport facilities in all new road network 

planning and construction, especially for growth areas. 

4.4.11 Impact of recent demand management initiatives 
While these initiatives have had varying success, collectively they have been neither 
comprehensive nor sufficient to materially impact the growing levels of traffic 
congestion evident in metropolitan Melbourne in recent years. 

This is because they have been developed and implemented in an ad hoc, 
uncoordinated manner, rather than as part of an integrated statewide demand 
management strategy covering all transport agencies and modes. 
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This weakness in coordination, coupled with limited state finances, has contributed to 
the lack of sustained implementation to date. It has also meant that valuable 
opportunities for leveraging the lessons learned from key initiatives have been missed. 

4.5 Leveraging opportunities for demand 
management 
In October 2011, DOT developed a Travel Demand Management Discussion Paper 
that identified six opportunity areas to implement demand management approaches.  

The paper was limited in detail and scope but identified several general opportunities: 
• Using sustainable travel for short trips—55 per cent of trips in Victoria are 

5 km or less and these trips contribute significantly to localised congestion that 
can have cumulative and flow on effects across the network. While these trips are 
most amenable to walking, cycling or public transport, this presently occurs in 
only 15 per cent of cases.  

• Influencing behaviour in congested corridors—the paper acknowledges the 
potential for demand management to influence behaviour in congested corridors, 
through initiatives that make the full cost of travel clearer to travellers, and which 
encourage mode shift alongside initiatives to expand capacity.  

• Influencing the commute to and from work and school—the morning and 
afternoon commute places particular burdens on the system due to the fact that 
so many trips are taken at once. The paper notes that opportunities exist to ease 
peak congestion by shifting travel to non-peak times, by encouraging shifts to 
modes with more capacity, and by moving freight at non-peak times.  

• Reducing congestion from local freight delivery—the growth in online 
purchasing and local freight delivery contributes both to localised and broader 
network congestion. The paper identifies the better coordination of vehicles used, 
rather than mode or time shift, as the more likely responses to this challenge. 

• Encouraging a switch away from cars for school trips—the paper notes that 
the use of cars to drive children to school has risen steeply over the past three 
decades, contributing to widely dispersed areas of localised congestion. It further 
notes there is the opportunity for travel demand management measures to 
encourage mode shift for school journeys.  

• Better planning for new developments—the paper acknowledges there will be 
increased demand on existing transport networks as Melbourne grows. 
Consequently, consideration of land use solutions to minimise demand on 
transport networks, to establish alternative behaviour patterns to curb reliance on 
private cars, and to provide for effective freight delivery through distribution 
centres is identified as a significant opportunity.  

The discussion paper has not yet been used to inform the further development of any 
related demand management initiatives. There is little evidence of active follow-up on 
the opportunities identified. 
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DOT indicated that limited resources coupled with the cessation of the Victorian 
Transport Plan and its related demand management initiatives, have necessitated a 
refocusing of its activities on current statewide priorities. 

4.6 Implications for future investment decisions 
The absence of coordinated demand management strategies demonstrates that the 
state’s main approach to congestion remains dominated by expensive supply-side 
initiatives, focused on expanding road and public transport capacity.  

However, the state’s increasingly limited finances coupled with the significant growth 
projected for Melbourne’s population indicates that this approach is unlikely to be 
financially sustainable in the long term.  

Victoria operates within fiscally constrained circumstances and there is a limit to the 
range of major transport infrastructure projects that can be funded through state 
sources within the practical ceiling of the state’s credit rating. Additionally, 
Commonwealth and private funds for these projects are also contested and limited.  

Coordinated and focused strategies that effectively address the main demand-side 
drivers of congestion will be increasingly critical for assuring that future infrastructure 
investments relating to congestion are fiscally responsible and soundly based. 

Recommendation 
7. That the Department of Transport, in consultation with other stakeholders, 

develops and regularly updates a statewide travel demand management strategy 
that: 

• includes initiatives and targets for moderating the use of private vehicles and 
associated demand for road travel across the network during congested 
periods 

• is informed by a review of the likely cost-effectiveness and feasibility of road 
pricing options and regimes 

• includes targeted initiatives offering practical, sustainable transport 
alternatives to car use during peak periods, particularly for trips originating in 
car dependent areas 

• is informed by a review of the lessons learned from previous statewide 
demand management initiatives, and leverages the opportunities identified 
by the Department of Transport in 2011 

• identifies clear agency responsibilities and accountabilities for contributing to 
road congestion and related travel demand management initiatives, and for 
updating the strategy. 
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5  Optimising the efficiency of 
existing roads 

At a glance 
Background  
Making the most effective use of limited available road space is a key strategy for 
managing congestion. This requires understanding the efficiency of the network, 
strategies for managing competing demand for road use, and effective traffic signals 
and management systems that optimise traffic flow. 

Conclusion 
VicRoads has actively worked to improve network efficiency through initiatives to better 
manage road space that have shown encouraging results.  However, the lack of clear 
system-wide performance data for network efficiency and congestion management, 
including limited resources within VicRoads to implement SmartRoads and traffic 
signal reviews, is impeding its ability to optimise the efficiency of existing roads.  

Findings  
• VicRoads reports on key trends in traffic performance across the network, but has 

yet to develop performance measures and targets for both network efficiency and 
congestion management.  

• SmartRoads has been effective in managing competing demands for road space 
at selected locations, but there is no dedicated strategy or funding to implement it 
across the wider network. 

• VicRoads requires traffic signal reviews to occur once every five years. However, 
due to limited resources, the current review cycle is around 10 years. 

Recommendations 
That VicRoads: 
• improve the frequency and targeting of its traffic signal reviews 
• develop strategies to extend the implementation of SmartRoads, and to leverage 

clearways in consultation with councils 
• systematically review the efficiency and effectiveness of its operational 

management of the road system 
• develop measures and targets for network efficiency and congestion 

management. 
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5.1 Introduction 
It is generally acknowledged that cities cannot continue to build their way out of 
congestion and that a greater focus is needed on helping to meet demand by better 
managing the assets that already exist. 

Achieving this requires a focus on optimising the efficiency of existing road 
infrastructure. Important initiatives in this respect include:  
• allocating road space to higher priority travel modes that maximise person 

throughput and the efficient movement of freight  
• incident response services and real time traffic management systems, such as 

traffic signalling and freeway management systems that aim to minimise 
disruptions to traffic and optimise flow 

• ongoing monitoring and evaluation of the operation of the road network. 

This Part examines the effectiveness of VicRoads’ strategies for optimising the 
efficiency of the road network. 

5.2 Conclusion 
VicRoads has actively worked to improve network efficiency through initiatives to better 
manage road space that have shown encouraging results.  

However, the lack of clear system-wide performance data for network efficiency and 
congestion management, including the absence of a dedicated strategy and funding to 
implement SmartRoads and traffic signal reviews, is impeding its ability to optimise the 
efficiency of existing roads. 

5.3 Making decisions between competing road 
uses 

5.3.1 SmartRoads 
SmartRoads provides a principles-based decision-making framework to better manage 
congestion by assigning priorities to different modes such as public transport, 
pedestrian and cycling and private motor cars according to the place and time of day. 

SmartRoads is in the early stages of implementation. However, it has been applied to 
successfully improve road space management at numerous locations across the 
network.  

In the Kew triangle, for example, VicRoads addressed the problem of delayed trams 
during the morning peak by providing improved tram priority along arterial roads and 
redirecting some vehicle traffic to other preferred routes. This significantly improved 
tram travel times with no identifiable increase in congestion evident for general traffic. 
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However, SmartRoads is not currently being used to its full potential. VicRoads gives 
effect to SmartRoads principles through Network Operating Plans (NOPs) covering 
almost all of metropolitan Melbourne. However, there is currently no dedicated strategy 
or funding to drive the implementation of these plans. 

Further, VicRoads does not know how much of the metropolitan road network is 
operating in accordance with NOPs as it does not systematically review and record this 
information. NOPs are instead mainly used as a guide for VicRoads and local councils 
to inform decisions on proposals that impact on the operation of the road network. 

VicRoads advised that key challenges in implementing NOPs, and therefore 
SmartRoads, include:  
• limited funding for road improvement programs and traffic signal reviews, which 

provide the main opportunity for implementing NOPs and SmartRoads principles 
• the need to balance any operational improvements with other road network 

objectives, such as safety.  

In 2011–12, 400 traffic signal sites were reviewed and adjusted to better match NOPs. 
However, due to limited funds, most of these were adjusted for operation in critical 
peak periods and not necessarily over the whole day. Based on this, VicRoads 
estimates that 10 per cent of sites are likely to be operating according to NOPs and 
that another 50 per cent would likely require only minor changes to match NOPs. The 
remaining 40 per cent are likely to need more significant changes.  

5.3.2 Opportunities to improve SmartRoads 
Currently, SmartRoads is primarily used as a reactive tool to evaluate and assess road 
improvement projects and signal reviews that have already been proposed. However, 
VicRoads has recognised that it can help to more strategically direct these investments 
by highlighting areas of the road network that are operating sub-optimally.  

VicRoads is progressing various initiatives that could further increase the potential of 
SmartRoads to improve network efficiency and integrate land use and transport 
decisions. These are outlined below. 

Leveraging the potential of SmartRoads to improve network 
management 
VicRoads currently uses SmartRoads to assess parts of the metropolitan road network 
affected by proposed road projects to identify where existing traffic flow is not meeting 
the expectations of NOPs and therefore creates a gap`. However, there is potential for 
these gap analyses to be applied more systematically to the whole network to:  
• identify the locations of greatest need, thereby enabling road network 

improvements to be more effectively prioritised  
• monitor the network-wide effect of transport programs and policies.  

This network perspective will enable VicRoads to better target its decision-making and 
monitor associated results.  
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The challenge for VicRoads is to obtain sufficient performance data for all transport 
modes and each time period, to effectively cover the entire network. VicRoads advised 
that it is currently exploring options to address this. 

Using SmartRoads to better integrate land use and transport 
planning  
VicRoads has identified the potential for SmartRoads to better integrate land use and 
transport decisions by helping to identify land uses that minimise road travel and 
promote greater accessibility, including the safer and more efficient movement of 
people and goods. It intends to commence work on these initiatives in 2013 in 
consultation with the Department of Transport and the Department of Planning and 
Community Development.  

While the main aim is to reduce the number and length of trips, it is also expected to 
reduce traffic congestion as a result.  

5.4 Operating the network to improve efficiency 
VicRoads undertakes a range of activities focused on achieving the efficient use of 
existing infrastructure and supporting safe and reliable travel for road users including:  
• periodically reviewing and adjusting the operation of traffic signals  
• implementing and operating the freeway management system  
• providing an incident response service on freeways and arterial roads  
• monitoring the performance of the road network, including congestion.  

However, it could achieve greater network efficiency if it better targeted traffic signal 
reviews, more systematically reviewed its operational management of the road system 
and better leveraged the potential of clearways to improve traffic speeds in 
consultation with local councils.  

5.4.1 Traffic signalling system  
The absence of a dedicated strategy and funding to regularly review traffic signalling 
systems and implement SmartRoads across the network is impeding VicRoads’ ability 
to optimise the efficiency of existing roads. 

The Sydney Coordinated Adaptive Traffic System (SCATS) controls more than 
3 700 traffic lights across Victoria and is the main traffic management tool for arterial 
roads. It can be used to optimise the flow of traffic by:  
• being configured to increase throughput at intersections, where appropriate, to 

reduce delays and provide more reliable travel 
• improving traffic signal coordination along routes to assist with traffic flow  
• implementing SmartRoads principles that prioritise modes which maximise the 

movement of people and goods.  

Arterial roads are monitored daily in real-time using SCATS, which shows which parts 
of the arterial road network are exhibiting congestion that is more than 40 per cent 
higher than typical average conditions for that road and time of day.  
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VicRoads monitors the effectiveness of the SCATS system using system alarms that 
indicate potential faults, periodic reviews of selected traffic signals and intersections, 
and unusual congestion alerts from SCATS. The Traffic Management Centre operators 
can alter the operation of the traffic signals to help manage this congestion. 

However, various factors impede the optimisation of SCATS, which are outlined below. 

The signal review and adjustment cycle is sub-optimal 
According to VicRoads’ Network and Asset Planning Program Guide, each set of traffic 
signals should be reviewed every five years to assess its effectiveness in handling the 
traffic conditions. However, VicRoads advised that due to limited resources it reviews 
each set of traffic signals, on average, once every 10 years.  

The SCATS system self-adjusts by monitoring the prevailing traffic conditions. 
However, periodic signal reviews and adjustments are essential to maintain its 
effectiveness particularly where changes to traffic patterns are outside the system’s 
automatic adjustment capability.  

VicRoads recognises that the longer review cycle increases the potential for delay and 
disruption to freeway and arterial road travel. More regular signal reviews are likely to:  
• increase the capacity to accelerate the implementation of NOPs  
• improve road network efficiency through better alignment of signal operations 

with SmartRoads principles 
• minimise the congestion impacts of system faults. 

Current monitoring and prioritisation of signal reviews 

VicRoads needs to prioritise its signal reviews to make the best use of its limited 
resources. Better capturing and utilising congestion data available through SCATS 
would improve the way that sites are identified for review.  

SCATS is able to generate and record various types of data to monitor congestion 
levels and the operation of traffic lights in real-time. While VicRoads extracts 
information to identify sites that regularly experience congestion, it is not evident that it 
uses this information to prioritise signal reviews. 

Factors that VicRoads considers when prioritising traffic signal reviews include: 
• routes where traffic patterns have changed significantly after physical changes to 

the network or where there have been new or expanded developments 
• locations where there is a large number of complaints due to congestion 
• routes which have not been reviewed for at least five years 
• routes selected after discussions with stakeholders, such as local government 

and public transport operators 
• the operating performance of signals based on SCATS data. 

Hence, SCATS data is primarily used to assess the performance of traffic signals after 
they have been selected for review, rather than to proactively identify and prioritise 
signals in need of review.  
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VicRoads acknowledges that making more proactive use of the objective data 
available through SCATS and developing performance measures for the network 
would improve the way that it identifies and prioritises signal sites for review. 

Signal faults can contribute to congestion 
In 2011–12, VicRoads undertook a modelling exercise that estimated that the total cost 
of the extra delays caused by traffic signals not operating optimally, equated to 
approximately $28 million in 2011. The impact of congestion depended on the severity, 
frequency and duration of faults, indicating that the cost could have been avoided if 
traffic signals were operating correctly. 

Despite this, VicRoads advises that the total annual impact from these faults is low, as 
average traffic signal availability across the state did not fall below 99.8 per cent in 
2011–12. 

Some of the technology is outdated 
SCATS was developed in the late 1970s. While it is continually upgraded with new 
operating software, some of the field hardware, such as lanterns, controllers and 
cabling needs to be upgraded as it is at the end of its service life. Urgent sourcing of 
replacement parts for some of the controllers can be difficult and VicRoads has started 
a program to manage the replacement of older traffic signal components and sites.  

It is not clear how the condition of these controllers impacts on signal operation and 
reviews. The next generation of controllers and software can provide more information 
on congestion and queue lengths by providing SCATS with more data from extra 
detectors.  

5.4.2 Emergency and incident response 
Staff at the Traffic Management Centre at VicRoads monitor the performance of the 
road system on a daily basis, using freeway and arterial road data. This enables a 
rapid response to serious issues, where these are amenable to immediate treatment. 

The Incident Response Service undertakes patrols on all metropolitan freeways to 
identify and minimise the impact of unplanned, non-recurring traffic incidents and 
breakdowns that can cause congestion and delays.  

In 2008 the state extended the service under the four-year Keeping Melbourne Moving 
initiative to patrol:  
• selected arterial roads within 10km of the central business district to clear 

broken-down vehicles  
• some critical clearways on arterial roads to tow away illegally parked vehicles.  

However, the cessation of funding in 2012 has meant that, while VicRoads has 
increased patrols on freeways, routine patrols on arterial roads have now stopped. 
Nevertheless, VicRoads advised that it endeavours to attend major incidents on 
arterial roads where these occur.  
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The impact of VicRoads’ incident response services on traffic and related congestion 
cannot be fully assessed as VicRoads does not systematically review this. However, 
in 2010, VicRoads undertook a 3-month review of its incident response service, which 
showed a positive impact on congestion.  

Figure 5A shows that the duration of incidents involving lane closures, on both untolled 
freeways and major arterial roads within 10 kilometres of the central business district, 
was kept to within 10 minutes in approximately 60 per cent of cases. This is an 
encouraging result. 

  Figure 5A
Number of incidents by duration and road type 

Duration Arterial roads Freeways Total 
1–10 minutes 206 229 435 
11–20 minutes 56 55 111 
21–30 minutes 32 23 55 
30 minutes to one hour 37 55 92 
One hour or longer 33 20 53 
Total 364 382 746 
Source: VicRoads data recorded between 24 March 2010 and 30 June 2010 for the Incident 
Response Trial. 

A further 15 per cent were kept to less than 20 minutes. This data suggests that the 
absence of incident response patrols on arterial roads means that motorists may now 
experience longer delays following minor crashes and vehicle breakdowns. 

5.4.3 Freeway management systems 
Freeway management systems include the use of technology such as: 
• electronic message signs that can be updated in real-time to alert road users to 

known hazards ahead 
• freeway ramp signals designed to manage and optimise traffic flow by regulating 

the entry of traffic onto the freeway. 

The recent Monash-CityLink-West Gate (M1) Upgrade involved major works along the 
75 km freeway from Werribee to Narre Warren, to increase road capacity and 
implement an integrated freeway management system. New lanes opened 
progressively from 2009 with all works completed in June 2011.  

Data supplied by VicRoads shows that considerable improvements in travel times, 
ranging from 13 minutes to 50 minutes during peak times, were achieved during 
2011 as a result of the increase in road capacity and the implementation of the freeway 
management system. These improvements are positive. However, it is not currently 
possible to distinguish what proportion of this improvement is attributable to the 
implementation of freeway management systems rather than increased capacity.  
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Despite this, these results are encouraging and VicRoads advised it is currently 
undertaking a full evaluation of the M1 Upgrade with the results expected in the 
second quarter of 2013. 

5.4.4 Using clearways to improve travel speed 
The use of clearways on arterial roads can be an effective way to make the existing 
road network more efficient. However, recent difficulties in reaching agreements with 
local councils on the use of extended clearways—due mainly to concerns about the 
impacts on retail traders—has limited the effectiveness of this initiative for congestion 
management.  

Under the previous Keeping Melbourne Moving initiative, the state committed 
$12.6 million to extend clearway times and enforce them with tow-away over four years 
in an attempt to improve traffic flow on arterial roads during peak periods. More than 
150 clearways along key public transport routes within 10 kilometres of the Melbourne 
central business district were extended and standardised to operate from 6.30 am to 
10 am and from 3 pm or 4 pm to 7 pm. The new clearway times were strictly enforced, 
with the number of vehicles towed often exceeding 500 a month.  

VicRoads measured the impact of the extended clearways, which showed 
improvements in travel times of around 9 per cent for drivers and 5 per cent for trams. 
VicRoads estimates that these improvements mitigated the equivalent of 
approximately five years’ worth of congestion, given the average rate of congestion 
increase, as measured in travel time over the previous 10 years across the 
metropolitan area, has been about 2 per cent per year. 

This initiative, however, was discontinued by the state following the 2010 election 
because of concerns raised by members of the community and some councils about 
its impact on retail traders. All original clearway times were subsequently reinstated at 
a cost of around $1 million.  

The state’s increasingly limited capacity to expand the metropolitan arterial road 
network suggests that further consideration should be given to leveraging the potential 
of clearways to reduce congestion. In this context, VicRoads identified the following 
lessons for consideration in the development of future initiatives:  
• The benefits of the increased clearway times were not sufficiently communicated 

during the consultation process. 
• Most of the benefits came from increased parking restrictions particularly near 

signalised intersections. Hence, similar gains could be achieved by strategically 
focusing restrictions at these locations, rather than applying them uniformly along 
arterial roads, thereby minimising the impacts on local traders.  
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5.5 Monitoring and evaluating network efficiency 
VicRoads measures and reports on a range of key indicators and trends in traffic 
performance across the network. However, it does not set clear performance 
measures and targets for both network efficiency and congestion management.  

VicRoads measures the overall performance of the road network through a survey run 
twice a year, with results reported annually in its Traffic Monitor publication. VicRoads 
uses this information to inform road users, authorities and government of travel 
conditions, including planning for operational activities that seek to minimise 
congestion on an ongoing basis. The survey identifies a wide range of indicators 
measuring travel times, delays and speeds, including the duration of peak periods, 
along with other metrics that provide useful insights into the performance of the road 
network. A selection of these are shown in Part 1 of this report.  

The use of these metrics for congestion management, however, is currently limited by 
the absence of an agreed definition of traffic congestion, including associated 
statewide objectives, priorities and targets.  

VicRoads further advised that setting meaningful targets is difficult because:  
• numerous factors that are beyond its control can influence the efficiency of the 

roads, for example, on-road parking, both legal and illegal, has a significant 
impact on arterial road capacity, as do traffic incidents, such as road works and 
accidents  

• improving congestion in one area or for one mode of transport may displace it to 
another area or another mode 

• of personal choices for living, working and travelling that are made with 
awareness of increasing peak period congestion 

• there may be little urgency to address congestion if accessibility is high.  

Consequently, VicRoads does not set and report against absolute targets and instead 
focuses on monitoring and reporting on the performance of the road network over time.  

Key trends reported in Part 1 of this report indicate that congestion on the urban road 
network is getting worse and that there is a continuing need to address this growing 
challenge.  

While identifying useful metrics is difficult, the current lack of clear performance targets 
and priorities for congestion management represents a significant impediment that 
needs to be addressed.  

5.5.1 Setting targets and measuring effectiveness 
SmartRoads’ focus on optimising the movement of people, and therefore accessibility, 
means it has considerable potential to measure the overall effectiveness of the urban 
road network, and to inform the setting of agreed targets for congestion management. 
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SmartRoads can establish different expected levels of service of road network 
performance for different transport modes, by location and time of day. This means it 
has significant potential as a congestion management tool by establishing targets that 
give effect to priorities that optimise person and freight movement. 

Using SmartRoads in this way provides an important opportunity for shifting the focus 
of congestion management away from simply maximising the movement of private 
vehicles, to the movement of persons and goods.  

In this context, congestion management priorities could be redefined within the context 
of broader integrated transport and land-use strategies that seek to maximise 
accessibility for the community, and the effective and efficient movement of freight.  

VicRoads acknowledges this and is investigating measures for assessing improved 
accessibility as a result of road improvement projects. 

Achieving this will require the input and cooperation of key stakeholders. It may also 
necessitate revisiting and, where necessary, recalibrating existing NOPs and 
SmartRoads priorities so that they better align with defined statewide integrated 
land-use and transport objectives. 

Recommendations 
That VicRoads: 

8. improves the frequency and targeting of its traffic signal reviews by leveraging 
available congestion data from SCATS (Sydney Coordinated Adaptive Traffic 
System) 

9. develops a strategy, including timeframes, for implementing Network Operating 
Plans and activating SmartRoads priorities across the metropolitan road network 

10. develops a strategy, in consultation with local councils, to better leverage the 
potential of clearways for managing congestion along the arterial road network 

11. systematically reviews the efficiency and effectiveness of its operational 
management of the road system 

12. develops measures and targets for network efficiency and congestion 
management initiatives in consultation with stakeholders. 
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Appendix A. 

 Recent initiatives to manage 
congestion 

Previous statewide policies 
The state has implemented a number of land-use and transport initiatives in recent 
years that are relevant to managing congestion. Figure A1 highlights a chronology of 
key initiatives focusing on those aspects of most relevance to congestion 
management. 

 Figure A1
Initiatives relevant to managing congestion 

Initiative Description 
Melbourne 2030: 
Planning for 
sustainable growth 
(2002) 

A 30-year plan which aims to manage urban growth and 
development across metropolitan Melbourne.  
The policy contains transport ‘directions’ relevant to managing 
congestion including:  
• upgrade and develop public transport to connect activity centres 

with faster, more reliable and efficient on-road and rail services 
• manage the road system to achieve integration, choice and 

balance by developing an efficient and safe network and by 
making the most of existing infrastructure 

• coordinate all transport modes to provide a comprehensive 
system 

• plan urban development to make jobs and community services 
more accessible 

• give more priority to cycling and walking in planning urban 
infrastructure and promote the use of sustainable personal 
transport systems. 

Melbourne 2030 currently forms part of the State Planning Policy 
Framework and is referenced within all planning schemes in 
Victoria. 
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Figure A1 
Initiatives relevant to managing congestion – continued 

Initiative Description 
Linking Melbourne: 
Melbourne 
Transport Plan 
(2004) 

The Melbourne Transport Plan recommended an investment of 
approximately $1.5 billion to service the population growth in 
Melbourne's outer growth areas with public transport and roads. In 
addition to other objectives, such as improving safety, the plan 
intended to reduce congestion in inner Melbourne.  
 

Meeting our 
Transport 
Challenges (2006) 

This plan sought to build on Melbourne 2030 and the Melbourne 
Transport Plan through an investment $10.5 billion over 10 years. 
While the plan intended to achieve various goals, ‘cutting 
congestion’ was listed as a priority.  
 

Congestion 
Improvement 
Program (2007) 

VicRoads delivered the Congestion Improvement Program over 
three years, which had an investment of $30 million. The program 
aimed to improve traffic flows at strategically important parts of the 
arterial road network within a 15–20 km radius of the Melbourne 
central business district. 
 

Investing in 
Transport – East 
West Link Needs 
Assessment 
(April 2008) 

Investing in Transport−East West Link Needs Assessment report by 
Sir Rod Eddington (Eddington report), was commissioned by the 
state in 2006 to propose improvements to transport links between 
the eastern and western suburbs of Melbourne. Recommendations 
focused on improving rail services for commuters and freight, 
cycling links and enforcement of priority measures for trams and 
buses. 
 

Keeping Melbourne 
Moving (April 2008) 

Keeping Melbourne Moving was a four year plan with an investment 
of $112.7 million to improve the flow of traffic and public transport on 
arterial roads within 10 km of Melbourne’s central business district.  
Key aspects of the plan were to: 
• extend and standardise clearway times during peak hours on 

key public transport routes  
• extend the targeted tram and bus priority program to improve the 

flow  
• expand VicRoads’ Rapid Response Service to arterial roads  
• develop a public education campaign to help ease congestion. 
 

Audit of Melbourne 
2030 (May 2008) 

An independent audit of Melbourne 2030 identified improving 
integration of land use and planning and managing the road network 
to reduce congestion as key challenges and recommended:  
• developing major transport infrastructure in synchronisation with 

land-use planning, with a 30 to 90 year lead time 
• setting targets and implementing programs for reducing car use 

as a complement to the target of 20 per cent of motorised trips 
being made by public transport by 2020 

• prioritising actions to support a rapid modal shift over the next 
five years from car to public transport and walking and cycling. 

These actions have not been implemented and the status of the 
state's prior mode shift target currently remains uncertain. 
 

  

http://en.wikipedia.org/wiki/Melbourne,_Victoria
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Figure A1 
Initiatives relevant to managing congestion – continued 

Initiative Description 
Planning for all of 
Melbourne 
(May 2008) 

Planning for all of Melbourne was the state's response to the Audit 
of Melbourne 2030. It identified four priority areas for action and the 
congestion management activities were to: 
• identify and implement priority projects under the government’s 

Meeting our Transport Challenges plan to respond to demand 
• develop an integrated, long-term vision for Melbourne’s transport 

system beyond 2035 
• implement the $112.7 million congestion plan, Keeping 

Melbourne Moving, to deliver traffic management and roadwork 
initiatives 

• develop improvements to alleviate congestion, and deliver new 
walking and cycling infrastructure to provide more choice 

• invest $4 million to plan and protect future major transport 
routes, and ensure existing public transport services provide 
greater access to employment opportunities. 

 
Melbourne 2030: a 
planning update - 
Melbourne @ 
5 million 
(December 2008) 

Melbourne @ 5 Million is an update on Melbourne 2030 in response 
to increased population forecasts and demand for housing. The 
update extended the Urban Growth Boundary and reinforced 
Melbourne 2030's aim of achieving a polycentric by reclassifying the 
centres of Box Hill, Broadmeadows, Dandenong, Footscray, 
Frankston and Ringwood as Central Activity Districts to provide 
similar services and functions as central Melbourne. 
 

Victorian Transport 
Plan (2009) 

The Victorian Transport Plan (VTP) was announced in December 
2009, following the Eddington report. The VTP had six main goals 
which were: 
• integrating current services with new and existing land 

developments  
• linking regional and metropolitan Victoria through rail and road 
• creating a Metro system as well as improving punctuality and 

capacity 
• better integration of rail, bus and road services and significant 

improvements and expansion of the freeway and road network  
• investing in alternative modes of transport to work and 

supporting the efficient movement of goods across Victoria. 
 

Metropolitan 
Planning Strategy 
(expected 
completion−2013) 

The Department of Planning and Community Development is 
leading the development of a new metropolitan planning strategy for 
Melbourne in consultation with a Ministerial Advisory Committee 
(MAC) and other stakeholders.  
MAC has developed a set of strategic principles to guide 
development of the Metropolitan Planning Strategy and released a 
discussion paper, which recognises the need to reduce traffic 
congestion, decrease dependency on car travel, and address land 
use causes of congestion.  
The strategy is scheduled for completion in 2013. 

Source: Victorian Auditor-General's Office. 

 

http://www.dpcd.vic.gov.au/planning/plansandpolicies/planningformelbourne/planninghistory/planning-for-all-of-melbourne
http://en.wikipedia.org/wiki/Box_Hill,_Victoria
http://en.wikipedia.org/wiki/Broadmeadows,_Victoria
http://en.wikipedia.org/wiki/Dandenong,_Victoria
http://en.wikipedia.org/wiki/Footscray,_Victoria
http://en.wikipedia.org/wiki/Frankston,_Victoria
http://en.wikipedia.org/wiki/Ringwood,_Victoria
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Appendix B. 

 Transport Outcomes 
Framework 

 

 
Source: Department of Transport. 

Transport Outcomes Framework

Social and
economic
inclusion

 Economic
prosperity

Environmental
sustainability

Integration of
transport and

land use

Efficiency,
coordination
and reliability

Safety, health
and wellbeing

TIA
OBJECTIVES TRANSPORT OUTCOMES

Improved equity of access regardless of
population groups / geographic location

Improved access to activities and
opportunities

Increased economic prosperity

Contribute to Victoria as a competitive
location for business investment

Land is protected for its most strategic value

Reduced need for travel

Increased use of more environmentally
sustainable travel

Reduced environmental impacts of transport
infrastructure

Increased transport system resilience

Improved efficiency of transport network and
system

Improved contribution to local amenity and
community needs

Improved actual safety

Improved health and wellbeing

A Reduce the difference in access to key
activities and services, including
employment, education, health and major
centres and between people living in different
locations

B Improve access for the metropolitan
population to key activities and services,
including employment, education, health and
major centres

C Reduce the difference in access between
different groups within the population to key
activities and services, including employment,
education, health and major centres

D Improve transport choices to support
greater diversity of populations in local areas

E Increase access for business to labour
markets

F Improve business access to metropolitan,
national and international markets for goods
and services

G Improve efficiency of goods movement

H Reduce the cost to business of using the
transport system

I Increase the identification and protection of
the current and future metropolitan transport
network to align appropriate land use,
including sites for national and state
significant infrastructure

J Improve the coordination of transport
infrastructure and land use for new and
existing development

K Increase active transport

L Reduce the reliance on private motor
vehicles

M Improve the transport system's resilience
particularly to disruptions such as extreme
weather events and other unplanned incidents

N Improve the predictability and reliability of
transport journey times

O Reduce the negative impacts of transport
infrastructure on the environment, and
enhance the environment where possible

Q Use the transport system more efficiently

R Increase efficiency through reducing costs
of operating and maintaining the transport
system and supporting financial sustainability

S Reduce the negative impacts of the
metropolitan transport network on amenity
and local access for communities

T Reduce transport-related fatalities, injuries
and incidents

U Improve perceptions of personal safety and
security of travel

V Achieve a more seamless transport user
experience

P Reduce the negative impacts of travel on
the environment

Purpose: Strategic planning

CHANGE INDICATORS

Scale: M
etropolitan
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Appendix C. 

 Audit Act 1994 section 16—
submissions and comments 
 

Introduction 
In accordance with section 16(3) of the Audit Act 1994 a copy of this report was 
provided to the Department of Transport, VicRoads, Public Transport Victoria and the 
Department of Planning and Community Development with a request for submissions 
or comments. 

The submissions and comments provided are not subject to audit nor the evidentiary 
standards required to reach an audit conclusion. Responsibility for the accuracy, 
fairness and balance of those comments rests solely with the agency head. 

 

Responses were received as follows: 

Department of Transport…………………………………………………………………….58 

Public Transport Victoria …………………………………………………………………....59 

VicRoads..…………………………………………………………………………………….60 

Department of Planning and Community Development………………………………….61 
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RESPONSE provided by the Secretary, Department of Transport 
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RESPONSE provided by the Chief Executive, VicRoads 
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RESPONSE provided by the Chair and Chief Executive, Public Transport Victoria 
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RESPONSE provided by the Acting Secretary, Department of Planning and 
Community Development 

 

 





Auditor-General’s reports 

Reports tabled during 2012–13 
 

Report title Date tabled 

Carer Support Programs (2012–13:1) August 2012 

Investment Attraction (2012–13:2) August 2012 

Fare Evasion on Public Transport (2012–13:3) August 2012 

Programs for Students with Special Learning Needs (2012–13:4)  August 2012 

Energy Efficiency in the Health Sector (2012–13:5) September 2012 

Consumer Participation in the Health System (2012–13:6) October 2012 

Managing Major Projects (2012–13:7) October 2012 

Collections Management in Cultural Agencies (2012–13:8) October 2012 

Effectiveness of Compliance Activities: Departments of Primary Industries and 
Sustainability and Environment (2012–13:9)  

October 2012 

Auditor-General’s Report on the Annual Financial Report of the State of Victoria, 
2011–12 (2012–13:10) 

November 2012 

Public Hospitals: Results of the 2011–12 Audits (2012–13:11) November 2012 

Water Entities: Results of the 2011–12 Audits (2012–13:12) November 2012 

Port of Melbourne Channel Deepening Project: Achievement of Objectives  
(2012–13:13) 

November 2012 

Portfolio Departments and Associated Entities: Results of the 2011–12 Audits 
(2012–13:14) 

November 2012 

Local Government: Results of the 2011–12 Audits (2012–13:15) November 2012 

Prison Capacity Planning (2012–13:16) November 2012 

Student Completion Rates (2012–13:17) November 2012 

Management of the Provincial Victoria Growth Fund (2012–13:18) December 2012 

Learning Technologies in Government Schools (2012–13:19) December 2012 

Addressing Homelessness: Partnerships and Plans (2012–13:20) February 2013 

Implementation of School Infrastructure Programs (2012–13:21) February 2013 

Rating Practices in Local Government (2012–13:22) February 2013 

Management of Unplanned Leave in Emergency Services (2012–13:23) March 2013 

Management of Freshwater Fisheries (2012–13:24) March 2013 



VAGO’s website at www.audit.vic.gov.au contains a comprehensive list of all reports issued by VAGO. 
The full text of the reports issued is available at the website.  
 

 

 
 

 

 

 

 

 

 

 

 

Availability of reports 
Copies of all reports issued by the Victorian Auditor-General’s Office are available 
from: 

• Victorian Government Bookshop  
Level 20, 80 Collins Street  
Melbourne Vic 3000  
AUSTRALIA 

Phone: 1300 366 356 (local call cost) 
Fax: +61 3 9603 9920 
Email: bookshop@dbi.vic.gov.au 
Website: www.bookshop.vic.gov.au 

• Victorian Auditor-General's Office  
Level 24, 35 Collins Street  
Melbourne Vic 3000  
AUSTRALIA 

Phone: +61 3 8601 7000   
Fax: +61 3 8601 7010  
Email: comments@audit.vic.gov.au 
Website: www.audit.vic.gov.au 

 


	Cover
	Audit summary
	1 Background
	1.1 Introduction
	1.2 Melbourne's growing congestion challenge 
	1.3 Congestion management within the broadertransport system
	1.4 Audit objective and scope
	1.5 Audit method and cost
	1.6 Structure of the report

	2 Planning and  oversight of congestion management
	2.1 Introduction
	2.2 Conclusion
	2.3 Statewide strategic planning responsibilities and initiatives
	2.4 Integration of congestion management with statewide land use planning
	2.5 Planning for managing the impacts of congestion on freight movements
	2.6 Road use planning for congestion management
	2.7 Public transport planning to achieve mode shift and reduce car dependence
	2.8 Oversight of statewide congestion management initiatives

	3 Decision-making for infrastructure expansion
	3.1 Introduction
	3.2 Conclusion
	3.3 Prioritising and assessing expansion initiatives relating to congestion
	3.4 Assessing proposed initiatives

	4 Addressing the demand-side causes of congestion
	4.1 Introduction
	4.2 Conclusion
	4.3 Managing the demand for road use
	4.4 Victorian demand management initiatives
	4.5 Leveraging opportunities for demand management

	5 Optimising the efficiency of existing roads
	5.1 Introduction
	5.2 Conclusion
	5.3 Making decisions between competing road uses
	5.4 Operating the network to improve efficiency
	5.5 Monitoring and evaluating network efficiency

	Appendix A. Recent initiatives to manage congestion
	Appendix B. Transport Outcomes Framework
	Appendix C. Audit Act 1994 section 16— submissions and comments


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





