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Audit summary 
Background 
An effective public transport system is critical for the state’s economic prosperity and 
liveability. Melbourne could not function effectively as a city without the current public 
transport system. In 2009, on a typical weekday in Melbourne, public transport 
accounted for: 
• 8.4 per cent of the 12.6 million journeys made 
• 15 per cent of the 113 million kilometres people travelled. 

Public transport has grown rapidly between 2005–06 and 2010–11. The Department of 
Transport (the department) expects further strong patronage growth over the next 
decade driven by a growing population, rising traffic congestion, high fuel prices and 
lifestyle changes. 

The major challenges facing government and the department are how to 
cost-effectively manage the expected growth in patronage while, at the same time, 
improving performance. 

The Transport Integration Act 2010 (the Act) allocates responsibility for public transport 
to the Director of Public Transport, within the Department of Transport. The audit 
examined the effectiveness of the state’s public transport services by assessing 
whether agencies had: 
• delivered effective public transport services 
• adequately prepared to improve and then sustain performance in the future. 

We assessed effective delivery by determining how well agencies had met the Act’s 
public transport objectives of: 
• meeting public transport users’ needs by providing convenient, reliable, 

secure, comfortable and understandable services  
• delivering a coordinated system where train, tram, bus and coach services 

worked as a single, joined-up system 
• contributing to a more sustainable state by growing public transport’s share of 

journeys and improving environmental performance 
• improving access to public transport for people with a disability by 

removing the barriers that prevent them from using public transport. 

The audit included the Department of Transport and V/Line and examined the 
performance of public bus, tram and train services across Victoria. 
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Conclusions 
The department was not prepared to effectively manage the rapid growth in public 
transport patronage that happened between 2004 and 2009. It did not have the 
capability to foresee this growth or fully understand the root causes of poor 
performance. It was therefore unable to effectively deal with the performance 
pressures. 

Satisfaction for all public transport modes deteriorated over the past decade, and 
performance has mostly fallen short of government targets in the past five years. The 
decline was greatest for metropolitan trains. The response to this decline was partial 
and uncoordinated, with an incremental approach to changing timetables where 
complete revamps were necessary if the drivers of poor performance were to be 
addressed. 

Over this time the department managed public transport as a collection of separate 
modes of travel rather than as an integrated system. 

From 2008 the department started to turn this situation around by developing an 
in-house capability to understand demand and the causes of poor performance, and by 
restructuring the metropolitan train and tram contracts.  

The department now has a good, evidence-based understanding of performance 
issues and has developed an effective planning framework for forecasting and 
managing current and future performance. The benefits of this approach can be seen 
in the focus on coordination and the application of a rolling program of timetable 
updates dealing methodically with the conflicts that undermine performance. 

This is a good basis for action but there is more to do. We identified: 
• outstanding weaknesses in how the department measures and reports on 

performance 
• objectives in the Act that are not being appropriately measured or managed 
• partial application of the department’s improved planning approach and the need 

to advance all plans to the same level of preparedness  
• a need to better incorporate performance outcomes into planning. 

While the department has improved its performance, the future challenges are 
significant. We estimate that capital expenditure on public transport will have to triple 
over the next decade to cope with the expected growth. The department needs to 
benchmark the costs of operating public transport and devise a long-term plan to 
improve efficiency. 
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Recommendations 
Number Recommendation Page 

 The Department of Transport should:  
1. finalise its draft process for setting its State Budget targets, 

and apply it to contract thresholds and other targets 
22 

2. progress plans to monitor performance against 
accessibility, sustainability and coordination objectives, 
and develop rigorous plans to better manage these in the 
future 

22 

3. address residual gaps in its measurement framework 22 
4. develop its plans for buses, trams and regional trains to 

the same level of detail it has applied for metropolitan 
trains 

31 

5. develop the capability to forecast the performance 
implications if plan components are delayed or omitted 

31 

6. benchmark public transport operating costs and devise a 
long-term plan to improve efficiency. 

31 

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 was provided to the 
Department of Transport and V/Line 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 however, are included in Appendix A. 
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1 Background

1.1 Introduction 

1.1.1 Public transport in Victoria 
An effective public transport system is critical for the state’s economic prosperity and 
liveability. Melbourne’s functioning as a city is tied to the current public transport 
system. The 2009 Victorian Integrated Survey of Travel and Activity estimated that, on 
a typical weekday in Melbourne, public transport accounted for: 
• 8.4 per cent of the 12.6 million journeys made 
• 15 per cent of the 113 million kilometres people travelled. 

Public transport provides Victorians with an alternative to private motor vehicles when 
accessing their homes and the places where they work, socialise and do business. It 
plays a critical role in relieving traffic congestion, particularly in Melbourne. 

Public transport has grown rapidly. Between 2005–06 and 2010–11: 
• services grew by 35 per cent from 147 million to 198 million vehicle kilometres 
• patronage grew by 34 per cent from 410 million to 550 million annual boardings 
• subsidy to operators grew by 65 per cent from $0.95 to $1.56 billion. 

The increase in subsidy above the rate of service growth is explained by the increased 
costs of maintaining the metropolitan train and tram systems, inflation and the slower 
growth of fare revenue when compared to costs. By 2010–11 the total cost of operating 
public transport services (excluding capital cost) was $2.22 billion, including subsidy 
and fare revenue. Fares funded 30 per cent of these payments, with the remaining 
70 per cent coming from government. 

Victoria’s public transport network incorporates metropolitan and regional rail, route 
buses and the world’s longest tram network. Metropolitan trains carry the greatest 
number of passengers, with in excess of 228 million boardings in 2010–11, and have 
the greatest average trip length of urban services. 

1.1.2 Future challenges 
The Department of Transport (the department) expects further strong patronage 
growth over the next decade driven by a growing population, rising traffic congestion, 
higher fuel prices and lifestyle changes. The government’s projections predict 
population increases between 2006 and 2026 of: 
• 31 per cent, or 1.6 million, across Victoria, from 5.1 million to 6.7 million 
• 34 per cent, or 1.3 million, for Melbourne, from 3.7 million to 5 million 
• 24 per cent, or 0.3 million, for regional Victoria, from 1.4 million to 1.7 million. 
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Updated estimates for actual population figures show that growth has exceeded the 
forecasts between 2006 and 2010. Around 60 per cent of Melbourne’s growth is 
expected to happen in outer suburbs where it is more difficult to attract journeys on 
public transport. The remaining 40 per cent of growth is expected to affect the inner 
and middle suburbs where current mode share for public transport is higher and 
increased demand is expected to be significant, particularly for trains and trams. 

The major challenge facing government is how to cost-effectively respond to the 
expected growth in patronage while, at the same time, improving performance. 

1.2 Policy objectives and agency responsibilities 

1.2.1 Transport objectives 
Assessing performance involves measuring agencies’ achievements against 
government’s policy objectives. This section summarises these objectives and our 
expectations about performance measurement.  

The Transport Integration Act 2010 (the Act) requires public transport to be managed 
as an integrated part of the broader transport system. Figure 1A summarises the 
government’s vision, objectives and decision-making principles for transport as set out 
in the Act.  

Figure 1A  
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 that prevent people 

accessing the system 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, 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 and make transport less costly 
and quicker  

• facilitate efficient, coordinated and reliable movement—balance efficiency across 
the network to optimise capacity, maximise use of resources, facilitate integrated and 
seamless travel, 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, improper behaviour, and which promotes 
forms of transport that have the least negative impact on health and wellbeing.  
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Figure 1A  
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 issue and the basis for deciding what to do. 

Source: Victorian Auditor-General’s Office based on material from the Transport Integration Act 2010. 

1.2.2 Public transport objectives and responsibilities 
The Act allocates responsibility for public transport to the Director of Public Transport, 
within the Department of Transport. The Act makes the director responsible for 
providing, operating and maintaining public transport in a way that is consistent with 
the vision and transport system objectives while taking into account the 
decision-making principles.  

V/Line, the regional rail operator, has similar objectives defined by the Act, but is only 
responsible for delivering services. The director retains overall responsibility for 
management of the regional public transport system. 

A new body, Public Transport Victoria, will replace the director in April 2012. The 
agency will be independent of the Department of Transport and will assume the 
department’s responsibilities for public transport. The agency’s objectives fully 
incorporate the objectives of the director. Figure 1B summarises objectives in the Act 
specific to public transport. 

Figure 1B  
Transport Integration Act—public transport objectives 

Integrated to meet users’ needs—collaborate with transport bodies and public agencies 
to operate public transport as part of an integrated system meeting transport user needs. 
Sustainable—support a sustainable state by: 
• increasing the share of public transport trips 
• improving public transport’s environmental performance. 
Inclusive—contribute to social wellbeing by providing access to opportunities and 
supporting liveable communities. 
Economic prosperity—promote through efficient and reliable movement of passengers. 
Safe—collaborate with other agencies to improve the safety of passengers. 

Source: Victorian Auditor-General’s Office based on material from the Transport Integration Act 2010. 
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In terms of performance monitoring and reporting, the Act requires agencies to: 
• collect information on the operation and performance of the public transport 

system so they can address the Act’s objectives 
• report to government on whether passenger services meet contractual and 

community expectations 
• provide reliable and relevant information that helps the community understand 

transport issues and the basis for government decisions. 

1.3 Audit objective and scope 
The audit examined the effectiveness of the state’s public transport services by 
assessing whether agencies had: 
• delivered effective public transport services 
• adequately prepared to improve and then sustain performance in the future. 

We assessed effective delivery by determining how well agencies had met the Act’s 
public transport objectives of: 
• meeting public transport users’ needs by providing convenient, reliable, 

secure, comfortable and understandable services  
• delivering a coordinated system where train, tram, bus and coach services 

worked as a single, joined-up system 
• contributing to a more sustainable state by growing public transport’s share of 

journeys and improving environmental performance 
• improving access to public transport for people with a disability by 

removing the barriers that prevent them from using public transport. 

This audit included the Department of Transport and V/Line and examined the 
performance of public bus, tram and train services across Victoria. 

The audit was conducted in accordance with Australian Auditing and Assurance 
Standards. 

The cost of the audit was $440 000. 

1.4 Structure of the report 
Part 2 examines how well the department has measured performance and delivered 
on the government’s objectives for public transport. 

Part 3 describes how well the department has prepared to meet the emerging and 
future performance challenges. 
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2 Past performance

At a glance 
Background  
In assessing past performance we examined how well agencies had: 
• measured past performance 
• delivered on the government’s objectives for public transport and responded to 

areas of poor performance. 

Conclusion 
The Department of Transport (the department) has not successfully dealt with all of the 
challenges it has faced over the past decade. Satisfaction for all modes of transport 
has deteriorated as the department has had mixed success managing patronage and 
on-road congestion pressures. Metropolitan trains have experienced the greatest 
decline. The department has started to turn this situation around and now has a good, 
evidence-based understanding of performance issues. 

The department has a strong framework of performance indicators for the aspects of 
performance that matter most to passengers, underpinned by extensive data 
collection. However, residual gaps remain, including that: 
• important indicators are not reliably measured, including on-time running and 

overcrowding 
• coverage is not as strong for bus and regional services 
• information of public interest is collected but not published. 

Performance against other public transport objectives, including accessibility, 
sustainability and coordination, has not been as well monitored or managed. 

Recommendations 
The Department of Transport should: 
• finalise its draft process for setting its State Budget targets, and apply it to 

contract thresholds and other targets 
• progress plans to monitor performance against accessibility, sustainability and 

coordination objectives, and develop rigorous plans to better manage these in the 
future  

• address residual gaps in its measurement framework. 
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2.1 Introduction 
In assessing past performance we examined how well agencies had: 
• measured past performance 
• delivered on the government’s objectives for public transport and responded to 

areas of poor performance. 

We applied these criteria to the government’s objectives for:  
• meeting public transport user needs for convenient, reliable, secure, comfortable 

and understandable services 
• delivering a coordinated, joined-up public transport system 
• contributing to a more environmentally sustainable state 
• improving access to public transport for people with a disability. 

2.2 Conclusion 
The Department of Transport (the department) has not successfully dealt with all of the 
challenges it has faced over the past decade. It was not prepared for strong patronage 
growth between 2004 and 2009. Satisfaction for all modes of transport has 
deteriorated since 2002, with metropolitan trains experiencing the greatest decline. 

From 2008 the department started to turn this situation around by developing an 
in-house capability to understand demand and the causes of poor performance, and by 
restructuring the metropolitan train and tram contracts.  

The department now has a good, evidence-based understanding of performance 
issues. 

The department has a strong framework of performance indicators for the aspects of 
performance that matter to passengers, underpinned by extensive data collection. 
However, residual gaps remain, including that: 
• important indicators are not reliably measured, including on-time running and 

overcrowding 
• coverage is not as strong for bus and regional services 
• information of public interest is collected but not published. 

Performance against other public transport objectives, including accessibility, 
sustainability and coordination, has not been as well monitored or managed. The 
department is making progress, but needs to further develop its plans to both measure 
and deliver outcomes in these areas. 

2.3 Meeting public transport users’ needs 
To understand and manage performance, the department needs to: 
• define relevant indicators 
• set evidence-based targets 
• collect sufficient, reliable performance information. 
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This section assesses whether agencies have achieved this essential understanding, 
effectively managed performance and communicated the results. 

2.3.1 Measuring and reporting on performance 
We assessed performance measurement by examining whether the department has, 
for the attributes of performance that matter most to public transport users: 
• defined relevant performance indicators 
• documented evidence-based targets for these indicators 
• collected sufficient, reliable information to understand performance 
• adequately reported on performance. 

The department's measurement and reporting of performance has been mixed. While 
operator contracts require extensive measurement and reporting, we identified 
important aspects of performance that are not reliably measured, or not as well 
measured for each mode, and information that is collected but not published. 

Attributes of performance that are important to passengers 
The department surveys customer satisfaction with public transport on a quarterly 
basis. It analyses responses to determine which factors of performance have the 
strongest influence on passengers’ ratings for overall satisfaction with public transport. 

Figure 2A shows the significance of each factor surveyed on passengers’ overall 
satisfaction, taken from the department’s survey report for the June quarter 2011. 
Figures represent a percentage contribution to satisfaction with that mode. 

Figure 2A 
Drivers of overall customer satisfaction by public transport mode 

Overall customer satisfaction and 
determining factors 

Scores out of 100 
Trams Met train V/Line trains Met bus 

Customer satisfaction (index) 72.1 63.5 77.0 73.3 
Determining factors (per cent)     
Running of services 31 40 33 36 
Personal security 18 15 18 18 
Vehicle design, space, comfort 14 14 17 14 
Information 7 15 12 9 
Stations or stops 6 5 7 6 
Price of travel 7 6 5 3 
Vehicle drivers 8 0 0 9 
Others (staff/ticketing) 9 5 8 5 
Total 100 100 100 100 
Source: Customer satisfaction survey April–June 2011, Department of Transport. 
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Figure 2A demonstrates that: 
• How well services run is the most important driver of satisfaction. Passengers are 

most concerned about how long they have to wait for a service and, particularly, 
whether they are unexpectedly delayed because of late, cancelled or full 
services. 

• Personal security ranks as the second most important driver and includes the 
need to feel secure both, when travelling on buses, trams and trains and, when 
using stations, stops and car parks during the day and at night. 

• Information provision and the amenity of vehicles round out the four main drivers 
of satisfaction. 

• Outside of the top four drivers, stations or stops and the price of travel had 
smaller, uniform influences on satisfaction across each mode, while vehicle 
drivers affected tram and bus passengers. 

Indicators 
The department has defined relevant indicators for the aspects of performance that 
matter most to passengers using trains and trams. There are indicator gaps for buses 
which are being partly addressed, and a gap for regional trains which should be 
addressed. Our assessment of the department’s indicators is summarised in 
Figure 2B.  

Figure 2B shows the areas of performance where there are: 
• relevant indicators ( ) 
• no relevant indicators ( ) 
• no operating indicators, but there is current work to address the gap ( *). 

Figure 2B 
Indicators for measuring performance 

Determining factors Trams Met train 
V/Line 
trains Met bus 

Regional 
bus 

Running of services      
Service travel times   
Delays compared to timetable   *
Cancelled or incomplete services   *
Passenger minutes lost   
Personal security   
Number and types of crime    
Vehicle design, space, comfort   
Passenger load   
Quality and condition * * 
Information   
Compliance with contract   
Stations or stops   
Quality and condition * * *
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Figure 2B 
Indicators for measuring performance – continued 

Determining factors Trams Met train 
V/Line 
trains Met bus 

Regional 
bus 

Price of travel   
Level of fare evasion   
Vehicle drivers   
Number of accidents and injuries   
Source: Victorian Auditor-General’s Office, from Department of Transport documentation. 

The combination of quarterly customer satisfaction surveys and information the 
operators and the department collect means the department has relevant indicators for 
assessing the performance of metropolitan trams and trains. 

Full quality and condition surveys are not undertaken for regional rail services. 
However, V/Line partly meets the requirements for rail by providing the department 
with assessments of carriages’ cleanliness. A full performance monitoring framework 
should be implemented for the regional operator’s system upkeep plan to address this 
gap and V/Line intends to do this.  

For metropolitan buses the department is well on the way to introducing bus and driver 
quality indicators. While the department has contractual mechanisms to manage 
overcrowding and to address bus stops which fall below the quality and condition 
required, it still needs to develop and apply indicators to measure the effectiveness of 
these measures and report the outcomes to the community. 

New regional bus contracts started in July 2011, which included indicators for on-time 
running, cancellations, and bus stop quality and condition. The remaining indicator 
gaps are around patronage, vehicle condition and driver quality. 

Targets 
Meaningful targets should take into account past performance and the potential for 
improvement. These targets provide a reasonable benchmark for measuring success. 

The department has not adequately documented the basis for contractual thresholds, 
departmental targets or the State Budget output targets used to assess performance. 
This makes it unclear whether the targets represent a reasonable measure against 
which to judge performance. 

Over the past three years the department has adopted a clearer evidentiary basis for 
revised or new performance targets. For example: 
• the retendering of metropolitan train and tram contracts in 2009 based 

contractual on-time running thresholds on recent, past performance 
• targets for new patronage and customer experience performance regimes are 

being set using baseline data.  
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However, there are still contractual thresholds and Budget targets that are 
undocumented and unclear and the department needs to remedy this situation. 
Undocumented targets include: 
• regional rail contract thresholds for on-time running, cancellations and customer 

satisfaction 
• metropolitan bus contract performance benchmarks for on-time running and 

cancellations 
• State Budget output targets. 

In 2008 the regional rail operator requested a review of its on-time running threshold 
because it is not evidence based and was practically unachievable given the resources 
it had and operational constraints it faced. The department did not revisit this target 
when it revised the contract in 2011 but indicated that it would review it on completion 
of the regional rail link project in 2014.  

VAGO’s 2009 audit of Melbourne’s New Bus Contracts included a recommendation to 
document the basis for the metropolitan bus targets. The department agreed to, but 
has not completed this recommendation. Furthermore, the revised 2011 regional bus 
contracts did not include an explanation of the basis for on-time running and 
cancellation targets. 

The department has drafted a process for methodically setting the basis for future 
State Budget targets. It needs to finalise and apply this process and systematically 
document the outcomes. It should also retrospectively document the basis for other 
contractual thresholds and targets. 

Sufficient and reliable information 
We assessed whether agencies had: 
• assembled sufficient information to understand performance 
• verified that the information was reliable, that is, accurate enough to draw clear 

conclusions about performance trends. 

Figure 2C shows how we scored the sufficiency and reliability of the indicator 
information where: 
• ‘1’ means there are significant limitations that need to be addressed 
• ‘2’ means there are limitations but addressing them will depend on the balance 

between the costs and benefits of doing this 
• ‘3’ means the information is both sufficient and reliable. 

• An asterisk against one of these numbers indicates there is current work to 
improve performance information. 
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Figure 2C 
Criteria for sufficient and reliable information 

Reliable information 

Sufficient information 
Not met—
unable to draw 
meaningful 
conclusions 

Partly met— 
able to draw 
partial 
conclusions 

Fully met— 
able to draw full, 
representative 
conclusions 

Not met―absence of 
systematic checks 

1 1 1 

Partly met—manual collection 
and systematic but partial 
checks do not provide full 
assurance about reliability 

1 2 2 

Fully met―automated and 
verified measures or manual, 
audited measures confirm 
reliability 

1 2 3 

Source: Victorian Auditor-General’s Office. 

Figure 2D shows our assessment of the sufficiency and reliability of performance 
information. We found mixed performance with indicators divided between the fully, 
partly and not met categories. 

Figure 2D 
Assessment of performance information 

Determining factors Trams Met train 
V/Line 
trains Met bus 

Regional 
bus 

Running of services      
Service travel times 3 3 2 1 1 
Performance against timetable 3 2* 2 1 1* 
Cancelled or incomplete services 3 2* 2 1 1* 
Passenger minutes lost 2 2 2 1 1 
Personal security      
Number and types of crime  3 3 3 3 3 
Vehicle design, space, comfort      
Passenger load surveys 2 2 2 1 1 
Quality and condition surveys 3 3 1* 1* 1 
Information      
Compliance with contract 2 2 2 2 2 
Stations or stops      
Quality and condition surveys 3 3 1* 1* 1* 
Price of travel      
Fare evasion 2 2 2 2 1 
Vehicle drivers      
Number of accidents and injuries 3 3 3 3 3 
Source: Victorian Auditor-General’s Office assessment of Department of Transport documentation. 
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The most important areas for improvement, taking into account the adequacy of 
current information and the significance of the indicators, are: 
• delivery of timetabled train and bus services 
• metropolitan train and tram overcrowding. 

The department needs to improve the coverage and reliability of these measures. 

The customer surveys show that the main drivers of satisfaction are around how well 
timetabled services are delivered and how long passengers have to wait. 
Overcrowding matters to passengers not only because of travel comfort but also its 
impact on service delivery. When trains are very crowded passengers are unable to 
board and have to wait for the next service. 

Delivering timetabled train services 
Measurements of timetable delivery on metropolitan and regional trains partly met our 
sufficiency and reliability criteria but need to improve.  

For metropolitan trains, the operator records the time each train starts and ends its 
journey and provides this information to the department. The department periodically 
audits the destination arrival times with a focus on assuring that operator incentive 
payments reflect performance. 

We examined these comparisons and found a high correlation between the operator’s 
and the audit’s observation. However, we detected an emerging trend of increased 
under-reporting of trains classified as ‘late’—defined as more than 4 minutes 
59 seconds later than the scheduled arrival time. We found that: 
• in the first quarter of 2010 the operator’s and audited times gave the same 

percentage of services arriving ‘on time’ 
• by the June quarter of 2011 the operator’s estimate of the on-time proportion was 

nearly 1.5 per cent higher than the audit’s. 

The department wrote to the operator in early December 2012, confirming that the 
June quarter results should be amended and describing the actions required to 
improve measurement accuracy. 

The audit data also highlights that the train operator does not record trains that arrive 
at their destination early. Early arrivals should be recorded as one means of detecting 
trains that have missed stations where they are scheduled to stop. 

For metropolitan trains, an imminent system upgrade will allow for the automatic 
recording of train arrival and departure times at multiple points along each route. This 
will lift the reliability and coverage of the data.  

For regional trains, arrival times are recorded by station and signalling staff. A V/Line 
employee is then responsible for collating this material, solving any discrepancies and 
providing the information to the department. While there is a degree of internal 
scrutiny, there is no independent audit and the department does not verify V/Line’s 
internal checks.  
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Measuring metropolitan train and tram loadings and overcrowding 
Train and tram loadings are surveyed for one week every six months. For trains the 
survey happens at stations forming a cordon around the CBD. Trams are surveyed at 
various locations where overcrowding has been observed. 

These surveys give a snapshot of overcrowding but are insufficient to measure 
passengers’ day to day experience of crowding.  

In addition, the train loading surveys are not focused on assessing performance from 
the user perspective but are designed to inform operational decisions. They determine 
the level of crowding if the timetable is delivered as expected. If services are disrupted 
then those trains still operating often have an unusually high or low loading, but the 
survey filters out these measurements. The survey report therefore does not indicate 
the conditions experienced by passengers using trains that are crowded because of 
service disruptions. 

Patronage growth is likely to increase overcrowding and, if not well managed, leave 
more passengers who cannot board a crowded train or tram. The department collects 
information to understand where this is a priority and to measure the impact of 
measures to improve crowding. However, it does not systematically measure and 
report crowding across the network, or where passengers cannot board services. 

The full implementation of the myki ticketing system and the upgraded train control 
system will provide additional information on how and when people use metropolitan 
trains. The department should make use of this data to better measure and report on 
the impact of increasing demand on train loadings, overcrowding and travel times. 

The department has determined that the best way to improve its understanding of load 
constraints on trams is to introduce automatic passenger counters for a proportion of 
the fleet and is preparing a business case to apply for the funding to do this. The 
department could then use the information to measure and report on this aspect of 
performance. 

Measuring bus performance 
Bus performance information currently falls short of our expectations for sufficiency 
and reliability. For metropolitan buses, the department is rolling out an automated bus 
tracking system, surveys of bus quality and condition, and detailed surveys of 
passengers’ experiences of bus drivers. These should address issues with the 
reliability of metropolitan bus information. 

These systems will not apply to regional buses and the department will face the same 
verification issues highlighted for metropolitan buses in VAGO’s 2009 audit of 
Melbourne’s New Bus Contracts. While the department has introduced a rolling 
program of audits of contractual compliance for metropolitan buses, it has not followed 
VAGO’s previous recommendation to use its contractual rights to examine and verify 
operators’ records of on-time running. The department should apply this 
recommendation to regional buses. 
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The department needs to design a system for checking the reliability of the information 
that will soon be reported by regional bus operators. 

Reporting on performance 
The department has not published enough of the performance information that it and 
the public transport operators collect, however, it is moving to address this. An early 
sign of this is the publication of a summary of the latest metropolitan train load surveys. 
The department has developed a plan for the rolling release of more performance 
information and needs to implement this. 

It should work to maximise the information provided to the community to help them 
understand public transport performance including: 
• releasing the performance publications it compiles 
• providing access to more detailed performance data, for example, the breakdown 

of on-time performance and cancellations by time period for all modes and, by 
route, for metropolitan buses.  

The department also needs to periodically check that the indicators used are relevant. 
For example, delivering timetabled services as planned becomes a less relevant 
indicator where services are very frequent because if they fall behind it is only a short 
wait for the next service. Of more relevance is whether passengers are able to board a 
disrupted service because of a concentration of passengers from a cancelled service. 

2.3.2 Managing performance 

Performance 
This section assesses performance against the government’s targets for customer 
satisfaction, on-time running and cancellations, which the department is responsible for 
achieving. The operators are responsible for achieving contractual thresholds which 
have not been fully consistent with the government’s targets. For example, V/Line has 
consistently met its contractual threshold for customer satisfaction but fallen short of 
the higher government target for 13 of 20 quarters to September 2011. 

Past performance has mostly fallen short of the government’s targets and the 
community’s expectations. The largest decline occurred for metropolitan trains where 
the combination of rapid growth and system problems combined to significantly lower 
performance. 

Customer satisfaction has deteriorated for all modes since 2002. The largest decline 
has been for metropolitan trains. Both regional and metropolitan rail punctuality have 
deteriorated significantly over this period, with more than 94 per cent of these services 
on time in 2002–03, but less than 86 per cent on time in 2010–11. 

Punctuality has been steadier for metropolitan bus and tram services, and satisfaction 
with these services, as well as for regional rail, has not declined to the same extent as 
metropolitan rail. 



Past performance 
 

Victorian Auditor-General’s Report Public Transport Performance       15 

Figure 2E shows that public transport operators have struggled over the past five years 
to meet government targets for customer satisfaction and on-time performance. Only 
trams exceeded the targets in more than half of the 20 quarters between October 2006 
and September 2011 for either of these indicators. No mode has consistently met 
customer satisfaction targets. 

Figure 2E 
Per cent of quarters (out of 20) where performance met State Budget targets 

– October 2006 to September 2011 
 Customer satisfaction On-time performance  Cancellations 
Mode  % of quarters  % of quarters % of quarters 
Trams 5  70  100 
Metropolitan trains 0  10  65 
V/Line trains 35  10  15 
Metropolitan buses 20  20  100 
Regional buses 20  N/A  N/A 
Source: Victorian Auditor-General’s Office, sourced from Victorian State Budget papers and 
Track Record, Department of Transport. 

Addressing performance issues 
The way the department has managed performance has improved significantly since 
the middle of the last decade because it has: 
• adopted a more methodical, evidence-based approach and invested in the 

capability to better forecast growth and understand the root causes of poor 
performance 

• developed better partnerships with the metropolitan train and tram operators 
• transformed the approach to timetabling services. 

Figure 2F describes how the department has improved the way its sets metropolitan 
train timetables. In addition, the restructuring of the metropolitan train and tram 
contracts represented a significant improvement. 

Current metropolitan train and tram contract measures include: 
• introduction of regular, high-level ‘network development partnership’ meetings 

with each operator to discuss performance issues, progress and emerging issues 
• improved strategic planning mechanisms 
• ‘cure plan’ requirements for operators to submit plans to address flagging 

performance 
• annual flexible performance benchmarks which the department uses to target 

emerging issues. 
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Figure 2F 
An improved approach to timetabling 

A good timetable process: 

• is based on clear specifications for level of service 
• supports the best performance outcomes for the required level of service 

• incorporates information from and revisions for all affected operators 
• is appropriately informed by performance information and modelling 
• meets both capacity and reliability requirements 
• demonstrates positive net benefits associated with any change 

• raises a range of options to reflect different solutions to emerging network problems. 
A full rebuild of the timetable—the development of what is known as a greenfield 
timetable—should be undertaken where the complexity and constraints of a timetable mean 
that incremental approaches have unsatisfactory adverse impacts. 
Timetable processes prior to 2011 were incremental, with additional services slotted in as 
demand required, without revising the timetable overall. This lead to complex timetables 
which were sensitive to disruption and contributed to poor performance results, especially in 
2009 and 2010. 
The department in 2011 approved the first greenfield timetable for the metropolitan train 
system for over 25 years, which was introduced in May 2011. 
The new timetable: 
• trialled a more inclusive approach which better incorporated the needs of other public 

transport modes, in particular the regional rail operator 
• simplified the routeing structure to reduce points where trains are likely to be delayed 

by other late trains  
• reviewed journey times for metropolitan and regional trains to incorporate a better 

understanding of the time spent at each station when trains are overcrowded 
• required compromises that improved reliability and delivered a better service to more 

passengers, but extended journey times and required more passengers to change 
services to use city loop stations. 

This timetable change focused on a number of priority lines that were experiencing 
performance issues. The punctuality on these target lines improved substantially between 
April and June 2011 and has underpinned much more stable performance since then. The 
Frankston line, for example, is performing at the highest level for the past four years. 
A similar approach will be rolled out across the remaining lines in the coming years as 
major projects are completed. The department is still refining this approach and in particular 
needs to develop a number of different options for each timetable change and develop 
criteria to allow the best choice of these options. 

Source: Victorian Auditor-General’s Office. 
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2.4 Delivering a coordinated, joined-up system 
The department had not adequately measured or managed coordination until recently. 
It has now started to address this gap. 

2.4.1 Measuring and reporting on performance 
The department has not measured how well public transport has served passengers 
making journeys using more than one mode of travel. This has been a significant blind 
spot over the past decade which the department is now addressing. 

The department has initiated a coordination program to understand current 
performance, develop and apply a systematic approach to improving performance and 
objectively measure the outcomes. 

In terms of progress, the department has: 
• completed a review of levels of service coordination based on current timetables 
• started a program of research to better understand demand 
• identified barriers to greater cross-modal travel at key interchange locations 
• prepared for a customer satisfaction survey focused on coordination, expected to 

begin in the first quarter of 2012. 

In the past year the department has made solid progress addressing its deficiencies in 
measuring coordination performance. It now needs to: 
• apply the survey of customer satisfaction with coordination, and report the full 

results 
• develop, measure and report on indicators that reliably convey the level of 

intended and actual coordination across different public transport modes.  

2.4.2 Managing performance 
The department has not adequately managed public transport as a joined-up system 
over the past 12 years of privatised metropolitan rail and tram operations. This is now 
changing, with the department developing and resourcing a program to understand 
and improve travel across different modes of public transport. 

It is not feasible to provide direct public transport services using one mode of travel for 
more than a small proportion of potential journeys. Making travel across multiple 
modes more convenient, understandable and comfortable greatly increases the ‘reach’ 
and attractiveness of public transport. 

In the past, there has been insufficient attention paid to coordination. Contracts have 
set incentives and penalties based on delivering services for a single mode of travel 
that have not supported coordination—for example, if a driver delays a bus to wait for a 
delayed train, this may adversely impact on the operator’s performance result. 
The department has now taken a lead in better managing coordination. 
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Past performance 
The department has found that: 
• current service levels are inconsistent and irregular between modes, and do not 

promote consistent, reliable coordination across the public transport system 
• it needs to be a catalyst for improving coordination. 

The review of service coordination found variable performance and significant room for 
improvement, including: 
• variation in the percentage of weekday bus services connecting with trains 

between the commuting peak periods. Less than 60 per cent of buses connected 
with a train service on 14 of the 22 train lines surveyed 

• a range of network improvements where cheap options existed to facilitate 
interchange by reducing walking distances between buses and trains (see 
Figure 2G).  

Figure 2G 
Walk distance reduction initiatives—prioritised interchange facilities funding 

The way the department prioritised initiatives to reduce interchange walk distances is an 
example of good practice. Good practice investment prioritisation has clear objectives and 
criteria, a consistent decision-making process and is underpinned by relevant and reliable 
information. 
In planning for upgrades to interchange facilities as part of its coordination program, the 
department: 
• measured current walk times for bus-train interchange at stations on the Ringwood, 

Glen Waverley, Dandenong and Craigieburn lines 

• identified potential initiatives to decrease walk times, such as rerouting bus services 
• assessed the benefits to individual users in terms of a time saving as a result of each 

initiative 
• determined the net benefit by multiplying time savings by the number of users 

transferring between bus and train 

• short-listed options based on a comparison of calculated benefits with estimated costs. 
Objective—improve interchange for passengers transferring between bus and train. 
Criteria—actual minutes of walking time saved. 
Decision-making process—shortlist based on benefits divided by costs, where benefits 
are a multiple of time saving of the route by number of users expected to use that route. 
Information—surveys of locations and geographical data, combined with research into 
user travel patterns. 
The department’s analysis provided a clear and rigorous method of prioritising funding to 
best achieve the objectives for the investment. 

Source: Walk Distance Reductions Research Summary, Department of Transport. 
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Managing performance 
The department has recently applied an improved approach to coordination by: 
• understanding current performance by defining and measuring performance 
• developing a strategy to better align services and define the standards that 

should be applied to timetable changes in future 
• incorporating the need for early communication between operators into updated 

timetable processes, enabling better service coordination. 

This early work has formed a good basis for progressively improving coordination. The 
department now needs to formalise, measure and report on performance.  

2.5 Contributing to a more sustainable state 

2.5.1 Measuring and reporting on performance 
The department has not in the past fully measured public transport’s contribution to 
this objective. This situation has worsened because its 2011 corporate plan update has 
dropped the one indicator that provided information on this objective.  

However, the department’s draft report, Victorian Public Transport Energy 
Consumption and Greenhouse Gas Emissions (November 2011), recommended steps 
for better managing and measuring public transport’s energy consumption and 
greenhouse gas emissions. The department now needs to decide how to best 
measure these impacts and document a costed, timed implementation plan to do this. 

The Transport Integration Act 2010 requires the department to manage the public 
transport system in a manner which supports a sustainable Victoria by seeking to: 
• increase the share of public transport trips as a proportion of all transport trips 
• improve the environmental performance and minimise the adverse environmental 

impacts of the public transport system.  

The 2010–11 and 2011–12 Public Transport Division business plans included 
long-term measures for reducing carbon emissions per passenger kilometre and for 
calculating the emissions avoided because of the increased use of public transport. 
However, the department has not yet quantified and reported on these measures. 

The department’s 2010 corporate plan update included two indicators of mode share. 
One tracked the proportion of all personal, motorised trips in Melbourne that are made 
on public transport and the other tracked the proportion of all transport trips that use a 
sustainable mode—public transport, walk or cycling. The plan targeted increasing 
public transport’s share of all motorised journeys to 20 per cent by 2020. 

The department’s 2011–12 plan has dropped the 20 per cent target and no longer 
reports public transport’s share of motorised trips in Melbourne, although this is 
monitored internally. 
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The change in public transport’s mode share provides a relevant, but partial indicator 
of its contribution to more sustainable travel. There is scope to better represent 
performance by estimating kilometres travelled by different modes and, in particular, 
the kilometres saved through changes in public transport use. 

Improving the environmental performance of public transport is a legislated objective 
and the department needs to measure and report on the outcomes. The department 
has started to do this through a draft report on these issues and needs to finalise a 
plan to measure these impacts. 

2.5.2 Managing performance 
Figure 2H shows changes in the indicators relating to sustainability and public 
transport for the two years where the department measured and reported this 
information. 

Figure 2H 
Indicators on public transport and sustainability 

 Percentage 
Indicator 2007–08 2009–10 
Public transport trips as a share of all motorised trips 13.3 12.4 
Weekday private trips by mode of travel   
Sustainable (bicycle, walking, public transport) 23.8 22.7 
Car (driver and passenger) 75.4 76.7 
Other 0.8 0.6 
Total 100.0 100.0 
Environmental performance of public transport No information reported 
Source: Victorian Auditor-General’s Office based on Department of Transport annual reports. 

The reported information shows a small reduction in the percentage of trips using 
public transport. We do not have information to assess whether the environmental 
performance of public transport has improved. 

2.6 Improving access for people with a disability 

2.6.1 Moving from a compliance-based approach 
The Transport Integration Act 2010 requires the department to improve access to the 
transport system by: 
• minimising barriers to access so transport is widely available 
• providing tailored infrastructure, services and support for persons who find it 

difficult to use the transport system.  

The 1992 Commonwealth Disability Discrimination Act specifically requires that states 
improve public transport to eliminate discrimination.  



Past performance 
 

Victorian Auditor-General’s Report Public Transport Performance       21 

The legislation defines minimum design standards for public transport vehicles, 
stations, stops and interchanges by 2032 and intermediate compliance targets in 2007, 
2012, 2017 and 2022 as milestones towards full compliance in 2032. The Accessible 
Public Transport in Victoria—Action Plan 2006–2012 sets out the government’s 
medium-term plan.  

VAGO’s 2009 audit on Making Public Transport More Accessible for People Who Face 
Mobility Challenges found that the department had: 
• measured compliance with the standards and published this information  
• not measured how much easier it was for people with a disability to use public 

transport and how the standards had affected their levels of use and satisfaction. 

VAGO included a recommendation to evaluate and report on these outcomes.  

Since then, the department has changed its approach. While recognising the role and 
importance of compliance, it now emphasises improvements to accessibility and 
achieving the outcome of making public transport useable for as many people as 
possible.  

This reorientation to focus on outcomes aligns with VAGO’s 2009 audit conclusions. 
The department has more actively engaged with a broad range of stakeholders, 
including people with a disability, to better understand the barriers to accessibility and 
to incorporate their views in infrastructure and service designs. 

This change now needs to be backed up by the type of evaluation framework that will 
adequately capture and report on accessibility outcomes. 

2.6.2 Measuring and reporting on performance 
In the past the department measured compliance with the minimum disability 
standards and reported on these annually.  

The department stopped reporting detailed compliance measures after 2008 because: 
• they do not accurately reflect changes in accessibility as perceived by existing 

and potential public transport users 
• their consistency and accuracy is uncertain, particularly for the metropolitan and 

regional rail systems. 

The department is part way through a program of independent audits of compliance 
with the disability standards for the public transport system. It has completed a tram 
audit, is currently auditing metropolitan buses and will commission audits for 
metropolitan and regional rail.  

The department needs assurance that the standards have been interpreted 
consistently. It also needs a basis to understand how to prioritise future works to gain 
the maximum improvement in accessibility.  
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Figure 2I illustrates the interpretation and reporting issues in rating compliance with the 
disability standards. The department intends to independently audit compliance to get 
a consistent baseline and to better understand the key constraints so it can prioritise 
upgrade works to make the most difference to accessibility. 

Figure 2I 
Measuring compliance for Richmond Station 

The legislation requires operators to measure how well stations comply with each of the 
18 infrastructure standards. These individual scores are combined to form an overall 
station rating that helps the operator and the department to set upgrade priorities. 
For Richmond Station this approach gives a high compliance score of 90 per cent. 
This is misleading because the excessive gradient of the ramps leading to all 
five platforms, and the absence of elevators, means the station is inaccessible for people 
who cannot negotiate long, steep ramps. This is a critical constraint that is not reflected in 
the overall compliance score. 

Source: Victorian Auditor-General’s Office, based on Department of Transport documentation. 

The department needs to develop and apply an evaluation framework that measures 
and reports on its progress in making public transport accessible for those who want to 
use the system by: 
• completing independent audits of compliance 
• developing an evaluation framework to measure and track accessibility outcomes 
• defining new operator planning and reporting requirements 
• developing its 2012–17 strategy for achieving greater accessibility through 

customer service improvements and infrastructure upgrades. 

 Recommendations
The Department of Transport should: 

1.  finalise its draft process for setting its State Budget targets, and apply it to contract 
thresholds and other targets 

2. progress plans to monitor performance against accessibility, sustainability and 
coordination objectives, and develop rigorous plans to better manage these in the 
future 

3. address residual gaps in its measurement framework. 

 

 

 



Victorian Auditor-General’s Report  Public Transport Performance        23 

3 Future challenges

At a glance 
Background  
To assess how well the Department of Transport (the department) has planned for 
managing performance in the future, we examined: 
• its understanding of patronage growth and performance risks 
• if it has developed credible plans to manage future performance challenges. 

Conclusion 
The department is in a much better position to advise government how to manage the 
threats to public transport performance than it was in 2004, just before patronage 
entered a rapid growth phase, when it was not well prepared to manage the 
challenges. 

In the past four years the department has adopted a well-structured, evidence-based 
approach to understanding future threats to performance and developing ways of 
addressing them. 

The department has applied this approach to develop advanced, rigorous plans for the 
metropolitan train system. However, the department needs to bring its plans for trams, 
buses, regional trains and modal coordination to a similar, advanced stage in order to 
be able to properly inform government decisions. 

Some weaknesses in the department’s approach still need to be addressed. The 
department needs to: 
• drive efficiency improvements to manage the future costs of the public transport 

system 
• better monitor and communicate performance risks. 

Recommendations 
The Department of Transport should: 
• develop its plans for buses, trams and regional trains to the same level of detail it 

has applied for metropolitan trains 
• develop the capability to forecast the performance implications if plan 

components are delayed or omitted 
• benchmark public transport operating costs and devise a long-term plan to 

improve efficiency. 
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3.1 Introduction 
To effectively manage the performance of public transport well into the future, the 
Department of Transport (the department) needs to: 
• develop a good understanding of the risks that are likely to threaten future 

performance and form credible, evidence-based plans for addressing them 
• communicate the expected costs and expected outcomes of applying these plans 

and monitor progress in addressing the performance risks. 

We assessed whether the department is effectively managing the risks that threaten 
future public transport performance. 

3.2 Conclusion 
The department is in a much better position to advise government how to manage the 
short-, medium- and long-term threats to public transport performance than it was in 
2004, just before patronage entered a rapid growth phase. Back then the department 
was not well prepared to manage the challenges. 

In the past four years the department has adopted a well-structured and 
evidence-based approach to understanding future threats to performance and 
developing ways of addressing them. However, the strength of this approach means 
little unless its application is sufficiently advanced to provide reliable advice to 
government when it needs to make decisions.  

The government is developing a Metropolitan Planning Strategy for late 2013 to map a 
sustainable development path for Melbourne over the next 30 to 40 years. Currently 
the work on metropolitan trains is advanced to the point where it can provide rigorous 
inputs to this strategy. The department needs to bring its plans for trams, buses, 
regional trains and modal coordination to a similar, advanced stage so it is ready to 
provide timely and reliable inputs to this strategy. 

The department’s work on metropolitan trains shows that providing for expected 
passenger growth, while sustaining and improving performance, will be demanding 
and expensive. Fully addressing these and similar demands for trams, buses and 
regional trains will require a significant growth in public transport expenditure.  

The department needs to: 
• set clear priorities within its plans and be capable of forecasting the performance 

implications if these plans are only applied in part 
• benchmark public transport costs and work out how to drive efficiency 

improvements. 
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3.3 Understanding how to address the risks 
The department has a sound approach to assessing performance risks and forming 
plans to address these by: 
• better understanding what drives the demand for public transport services and 

the reasons for poor performance 
• developing an overall public transport strategy and detailed modal plans that 

include clear objectives, a good understanding of the risks to performance and 
short-, medium- and long-term actions based on a rigorous appraisal of the 
options. 

Applying this approach is most advanced for metropolitan trains, then for trams, 
metropolitan buses and regional trains, and least advanced for regional buses and 
modal coordination.  

Figure 3A summarises our assessment of progress for each form of public transport 
and for modal coordination by showing where the department’s work has: 
• started ( ) 
• progressed but is not complete ( ) 
• advanced to the point where it can form the basis for robust plans ( ). 

Figure 3A  
Progress in forming future modal plans 

Public transport 
mode 

Set and 
confirm role 

Understand the 
challenges 

Analyse 
options 

Set preferred 
option 

Metro trains     
Trams     
Metro buses     
Regional trains     
Regional Buses     
Modal coordination     

Source: Victorian Auditor-General’s Office. 

The information that forms the basis for Figure 3A is held within the department’s 
tactical plans for each public transport mode. These detailed plans set out the drivers 
for action, the short-, medium- and long-term goals, the analysis of options and an 
implementation plan. 

The metropolitan train plan is most advanced. The department needs to advance the 
remaining plans to a similar stage of completion so they can inform the government’s 
Metropolitan Planning Strategy and its plans for transport in regional Victoria. 
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3.3.1 Setting the role of each public transport mode 
The department’s public transport strategy sets an overall vision and articulates the 
roles of each mode in achieving the objectives of the Transport Integration Act 2010.  

Vision 
The strategy’s vision is for a public transport system that is available to all Victorians 
who wish to use it, and where service delivery is world class. It encompasses the goal 
of rebuilding Melbourne around its public transport system and reducing dependence 
on private motor cars by raising public transport use. 

Improved public transport will help grow the economy, reduce pollution, and make 
Victoria a more attractive place to live and visit. 

Roles 
Public transport has the dual roles of providing efficient, mass transit, where many 
people make the same movement, while also delivering social transit so that all 
Victorians have a means of travelling to where they want to go.  

The different modes of travel contribute to these roles: 
• Metropolitan and regional trains―the backbone of the mass transit system and 

the primary mode for fast, efficient access to central Melbourne, from the middle 
and outer suburbs, and regional Victoria. There is a growing role in off-peak travel 
and for travel in the counter-peak direction. 

• Trams or light rail—high quality and extensive access for shorter trips, up to 
10 kilometres from the CBD and plays an important role in linking with other 
modes of transport. 

• SmartBus—intermediate, mass-transit mode linking radial train lines and key 
activity areas in Melbourne’s middle and outer suburbs through orbital, 
cross-town routes. 

• Local bus—extends the reach of public transport close to where people live, 
connecting people to SmartBus and rail and providing a basic connection for low 
demand areas. 

• Regional coach—provides long-distance public transport where rail is not viable, 
and connections to rail routes. 

In addition the department recognises that these modes of travel need to be 
well coordinated to improve the reach and effectiveness of the public transport system. 

3.3.2 Understanding the challenges of expected growth 
The department did not adequately forecast or manage the performance challenges 
that emerged from the middle of the last decade. It learned from this experience and 
has developed a much better understanding of the current challenges. Accordingly, the 
department has improved its capability to forecast and respond to future growth.  
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Figure 3B shows that, between 2004–05 and 2010–11, patronage on:  
• metropolitan public transport increased by 36 per cent, with the greatest rise of 

58 per cent for metropolitan trains 
• regional trains more than doubled from 6.4 to 13.5 million. 

These changes were accompanied by stagnant or declining performance, particularly 
for metropolitan trains where on-time running and customer satisfaction both declined. 

Figure 3B  
Past patronage changes and mid-range forecasts 

 Boardings (million) Growth 
Boardings 
(forecast) 

Growth 
(forecast) 

Public transport mode 2004–05 2010–11 2010–11  2020–21 2020–21 
Metropolitan      
Trains 145.1 228.9 58% 454.5 99% 
Trams 145.3 182.7 26% 273.1 49% 
Buses 90.0 106.1 18% 148.2 40% 

Sub-total metro 380.4 517.7 36% 875.8 69% 
Regional trains 6.4 13.5 112% 36.0 167% 

Source: Track Record and business case reports for Melbourne metro patronage and regional 
rail link, Department of Transport. 

Past growth provides the context for understanding the challenge presented by the 
projected growth shown in the last two columns of Figure 3B. This scale of growth 
represents a significant challenge because the department is aiming to accommodate 
these passengers while improving performance. 

Metropolitan patronage is expected to grow by 69 per cent, driven by an expected 
doubling of train passengers, together with increases of between 40 and 49 per cent 
for buses and trams. The train tactical plan shows a similar level of overall growth for 
the morning peak period. The forecast growth on individual train lines is expected to 
vary between 25 per cent for Alamein and Glen Waverley, and more than double for 
the lines serving growth areas to the west and north of Melbourne. 

In contrast to six years ago the department has developed rigorous forecasts and is in 
a better state of readiness to manage the challenges that come with growth. 
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3.3.3 Option analysis and selecting preferred options 
The department sets out its understanding of current performance and capabilities, 
and its detailed plans for meeting future challenges, in its tactical plans for each mode. 
These plans need to include: 
• a detailed, specific understanding of the weaknesses of the current system 
• a rigorous assessment of the costs and benefits of options to decide how best to 

cope with growth, and achieve acceptable performance 
• a costed and timed implementation program for achieving these goals. 

The tactical plan for metropolitan trains is most advanced and forms a firm foundation 
for advising government about how to address the challenges. None of the other 
tactical plans have been advanced to this stage because the department has not yet 
developed sufficiently detailed or specific short-, medium- and long-term actions. 

The department needs to: 
• advance plans to a stage where they provide reliable and timely inputs to the 

government’s Metropolitan Planning Strategy 
• forecast the impact of its recommended actions on the aspects of performance 

that matter most to public transport users 
• be clear about the capital and ongoing operating cost impacts of its 

recommendations. 

Metropolitan trains 
The tactical plan for metropolitan trains includes specific corridor plans to address 
capacity requirements for the next thirty years. 

The department has applied a progressive process to: 
• determine the capacity needed to cater for peak period capacity requirements 
• develop operational options to deliver this capacity in the short-, medium- and 

long-term, using low cost options where these are viable 
• incorporate the operator’s knowledge of system constraints and its proposals for 

improving performance as shown in the five-year operations plan 
• identify proposals for extending lines and expanding the reach of the network 
• conduct feasibility studies as the basis for preliminary cost estimates. 

The result is a rigorous plan to meet future capacity requirements.  

The focus has been on providing sufficient capacity by better using the available 
system and, where necessary, investing in new trains and infrastructure. The 
department needs to specifically forecast the impact on public transport performance if 
these plans or a subset of them are applied. 
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Other public transport modes 
Planning for other public transport modes is less advanced and has not progressed to 
the development of detailed long-term options. 

The tram and metropolitan bus plans have defined principles and strategies, and 
incorporate an understanding of the challenges affecting trams and buses across their 
respective networks. However, the department still needs to develop detailed options 
for specific corridors or routes.  

For example, the network-wide fleet deployment and stop utilisation strategies for 
trams are essential inputs, and are still being developed. These strategies, together 
with evaluations of demonstration projects on tram routes 86 and 96, will inform the 
department’s recommendations for its medium- and long-term plans for improving tram 
performance.  

The train tactical plan incorporates regional rail’s expected requirements within the 
metropolitan area of operations. However, the department’s plans for regional rail 
beyond Melbourne are less advanced.  

The department has agreed with the regional rail operator a ten-year plan to expand 
capacity and improve performance. The department has yet to formulate and agree a 
detailed tactical plan for regional rail. 

3.4 Informing decisions on public transport 
The scale of investment required to sustain and improve public transport performance 
is very challenging. The department needs to provide timely, detailed and accurate 
information on the costs and benefits of how best to do this while working to improve 
the efficiency of public transport operations. 

3.4.1 Service, patronage, cost and subsidy trends 

Operator payments 
The increased coverage and intensity of public transport has attracted more 
passengers but costs have risen more quickly than the fare revenue paid by these 
passengers. As a result annual subsidies have risen by $0.6 billion. 

Between 2005–06 and 2010–11: 
• service kilometres increased by 35 per cent 
• public transport travel increased by 34 per cent 
• operator costs increased by 58 per cent and fare revenues by 39 per cent. 

These trends mean the amount needed to subsidise public transport increased by 
65 per cent from $0.95 billion to $1.56 billion. Public transport fares in 2010–11 
covered 30 per cent of the operators’ payments, down from 34 per cent in 2005–06. 
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The increase in subsidy above the rate of service growth is explained by the increased 
costs of maintaining the metropolitan train and tram systems, inflation and the slower 
growth of fare revenue when compared to costs. 

Public transport capital projects 
Between 2005–06 and 2011–12 the amount invested in these projects increased from 
under $300 million in 2005–06 to approximately $1.8 billion in both 2010–11 and  
2011–12. The average capital expenditure on public transport projects has been 
$1 billion per year over the period 2005–06 to 2011–12. 

3.4.2 Estimated cost of addressing future challenges 
For public transport to cope with expected passenger growth and play its full role in 
contributing to the state’s prosperity and liveability a substantial and sustained 
increase in investment is required. 

The department’s public transport strategy estimates that investment in new 
infrastructure and vehicles needed to cope with growth, and expand the role of public 
transport over the next 10 years is in the order of $30 billion. This represents a tripling 
of the average capital spending on public transport from $1 billion to $3 billion per year.  

Two-thirds of this investment is required to transform the metropolitan railway into a 
system that can effectively move far more passengers. 

While these costs were developed to inform an earlier state wide transport plan, they 
still reflect the scale of expenditure needed to accommodate projected public transport 
growth without diminishing performance.  

3.4.3 Implications 
Given the scale of resources required to grow the role of public transport, the 
department needs to: 
• develop its plans for buses, trams and regional trains to the same level of detail 

as it has applied for metropolitan trains in time to inform the Metropolitan 
Planning Strategy due to be completed in 2013 

• develop the capability to forecast the performance implications of applying its 
plans in whole, or in part, to advise government about priorities 

• benchmark the costs of operating public transport and devise a long-term plan to 
improve efficiency. 

It is important that the department develops its plans across public transport to the 
same level of detail and rigour so that decisions are based on a holistic understanding 
of the needs and priorities across all forms of public transport. There is a pressing 
need to do this for trams, metropolitan buses and modal coordination so there are 
even, cross-modal inputs to the Metropolitan Planning Strategy.  
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These plans should include clear priorities and information on the impact of proposed 
actions on performance. For metropolitan trains the focus has been on providing 
sufficient train services to accommodate growth and the department did not estimate 
other aspects of performance such as on-time running and cancellations. 

In putting forward its recommendations, the department needs to forecast these 
aspects of performance and be able to estimate how performance will change if parts 
of its plans are delayed or overlooked. This will allow a future Metropolitan Planning 
Strategy to be clear about what level of public transport performance its proposed 
investments are likely to deliver. 

Doing what is needed to sustain and improve public transport performance is likely to 
be expensive and the careful management of costs will become increasingly important. 
In the past five years the costs of operating public transport have grown more quickly 
than service provision and fare revenue. The department needs to develop a full 
understanding of why this has happened, together with long-term strategies for 
improving the efficiency of public transport operations. 

 Recommendations
The Department of Transport should: 

4. develop its plans for buses, trams and regional trains to the same level of detail it 
has applied for metropolitan trains 

5. develop the capability to forecast the performance implications if plan 
components are delayed or omitted 

6. benchmark public transport operating costs and devise a long-term plan to 
improve efficiency. 
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Appendix A. 
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 and V/Line with a request for submissions or 
comments. 

The submission 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. 
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Submissions and comments received 

RESPONSE provided by the Secretary, Department of Transport 
 

 



Auditor-General’s reports 

 

Reports tabled during 2011–12 
 

Report title Date tabled

Biotechnology in Victoria: the Public Sector's Investment (2011–12:1) August 2011

Developing Cycling as a Safe and Appealing Mode of Transport (2011–12:2) August 2011

Road Safety Camera Program (2011–12:3) August 2011

Business Planning for Major Capital Works and Recurrent Services in 
Local Government (2011–12:4) 

September 2011

Individualised Funding for Disability Services (2011–12:5) September 2011

Supporting Changes in Farming Practices: Sustainable Irrigation (2011–12:6) October 2011

Maternity Services: Capacity (2011–12:7) October 2011

Procurement Practices in the Health Sector (2011–12:8) October 2011

TAFE Governance (2011–12:9) October 2011

Auditor-General’s Report on the Annual Financial Report of the State of Victoria, 
2010–11 (2011–12:10) 

November 2011

Public Hospitals: Results of the 2010–11 Audits (2011–12:11) November 2011

Water Entities: Results of the 2010–11 Audits (2011–12:12)  November 2011

Portfolio Departments and Associated Entities: Results of the 2010–11 Audits 
(2011–12:13) 

November 2011

Local Government: Results of the 2010–11 Audits (2011–12:14) November 2011

Victorian Institute of Teaching (2011–12:15) December 2011

Managing Contaminated Sites (2011–12:16) December 2011

Compliance with Building Permits (2011–12:17) December 2011

Management of Road Bridges (2011–12:18) December 2011

State Trustees Limited: Management of represented persons (2011–12:19) February 2012

 

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
	Contents
	Audit summary
	1 Background
	1.1 Introduction
	1.2 Policy objectives and agency responsibilities
	1.3 Audit objective and scope
	1.4 Structure of the report

	2 Past performance
	2.1 Introduction
	2.2 Conclusion
	2.3 Meeting public transport users’ needs
	2.4 Delivering a coordinated, joined-up system
	2.5 Contributing to a more sustainable state
	2.6 Improving access for people with a disability

	3 Future challenges
	3.1 Introduction
	3.2 Conclusion
	3.3 Understanding how to address the risks
	3.4 Informing decisions on public transport

	Appendix A. 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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




