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The Veitch Lister Consulting (VLC) Zenith model has been 
extensively developed over a 30 year period and has been used 
very successfully to forecast usage on a number of toll road 
proposals in Victoria and across Australia. 

There is substantial publically accessible documentation from a 
variety of sources available, detailing all facets of the model’s inputs, 
internal operations and outputs. 

The development of the model used for the EES involved ongoing 
and continuous model development through 2016 and 2017. 

Transport modelling is not a single point in time analysis. It can 
continue to be developed over time, based on new information 
including changing features of the design of the project as it 
develops, changing networks or network constraints, and greater 
levels of detail in the analyses. This is normal and the latest fully 
developed modelling now reflects the preferred design for the 
project, rather than the Reference Design. This has been included in 
the EES for the project, and refines and updates previous modelling 
used for the Business Case. 

VLC have presented to the IAC and been subject to cross 
examination where they comprehensively addressed the matters 
raised by the peer reviewer. 

This assessment has provided an opportunity for testing the 
accuracy, the assumptions, and the limitations of the model in a 
public forum. 

It is noted that all transport models have limitations that differ 
according to their particular structure and design. 

Transport model outputs should not, and have not been, taken 
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literally.  While they are a major source of information to forecast 
future transport conditions, the outputs are required to be analysed to 
ensure results are sensible against known model limitations.  This 
‘sense check’ includes documented ‘post processing’ functions 
undertaken by a project team of experienced traffic and transport 
engineers. 

Attachment A provides a detailed description on why the Transport 
Model used for the West Gate Tunnel Project EES process is Fit for 
Purpose. 

CORRESPONDENCE:  N/A 

ATTACHMENTS:  A. West Gate Tunnel Project Transport Modelling is ‘Fit for 
Purpose’ 

  

 



West Gate Tunnel Project 

Environment Effects Statement 

Transport Modelling is ‘Fit for Purpose’ 

 

 

1. Introduction 

Veitch Lister Consulting (VLC) were commissioned by the Department of Economic 
Development, Jobs, Transport and Resources (DEDJTR) to undertake strategic transport 
modelling for the West Gate Tunnel Project commencing from project inception in March 
2015. 

VLC use the Zenith strategic transport model, which is developed, managed and 
operated by VLC. 

The VLC Zenith model has been extensively developed over a 30 year period, with a 
history of accurate toll road traffic forecasts.  The model has  been used by the State 
since the mid-1990’s on major infrastructure projects such as Metro Tunnel, CityLink, 
EastLink, Eddington EWLNA, Victorian Transport Plan, CityLink-Tulla Widening, and 
East West Link. 

VLC continue to be engaged on the West Gate Tunnel Project. 

2. Zenith Model Transparency & Documentation 

The West Gate Tunnel Project Environment Effects Statement (EES) and the VLC 
website detail over 30 reports totalling over 1,200 pages of publicly accessible 
documentation relating to the structure, methodology, model inputs, estimation, 
calibration and validation of the Zenith model. 

This includes up to 600 pages and 12 technical notes specifically for Melbourne and 
Victoria.  In addition, the EES includes over 320 pages of Zenith model information 
including four reports, and a further three reports provided during the EES panel process. 

The West Gate Tunnel Project has been undertaken on the back of a significant breadth 
and depth of VLC work based on strong documentation developed, improved and refined 
over 30 years. 

Publicly accessible VLC Zenith Model technical documentation includes: 

A01 – Introduction to Zenith Brochure: Zenith Model of Victoria* 

B01 – Zenith User Manual TN01 – Data Sources for Model Validation* 

TN01 – Model Design & Architecture TN02 – Analysis of VISTA07* 

TN02 – The Household Segmentation Model TN03 – Home based Trip Production Model* 

TN04 – The Travel Market Segmentation Model TN04 – Non-Home Based Trip Production 
Model* 
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TN06 – The Period Allocation Model TN05 – Household & Travel Market 
Segmentation* 

TN08 – Demand Averaging TN06 – Period Allocation and Vehicle 
Occupancy* 

TN09 – The Traffic Assignment Model TN07 – Mode Choice* 

Zenith Technical Brochure TN08 – Destination Choice Model* 

Strategic Modelling Summary# TN09 – Overall Model Validation* 

Local Area Validation Report for 2014 EES 
Model# TN10 – Backcasting & Sensitivity Testing* 

Base Case Model Development for the 2014 
EES Model# 

TN11 – Reference Case Model Assumptions 
and Results* 

Melbourne Wide Model Validation Report# TN13 – Airport Travel Model* 

Review of Travel Forecasting Methodologies^ Tim Veitch expert witness report to EES IAC 
(VLC August 2017)^ 

Tim Veitch expert witness presentation to EES 
IAC (VLC 21 August 2017)^  

#  West Gate Tunnel Project - EES Documentation 
* Melbourne & Victoria 
^ EES Panel 

For further information refer to 
http://www.veitchlister.com.au/zenith/documentation/victoria and 
http://westgatetunnelproject.vic.gov.au/eesdocuments/  

3. Response to Independent Peer Review – Strategic Transport Model 

The transport modelling was reviewed between July and December 2015 by John Allard 
of Allard Transport and Management Consulting (ATMC) based in New Zealand.  The 
modelling peer review was procured and managed by a separate branch of DEDJTR 
under governance arrangements for transport modelling and economic appraisal 
established in 2014, involving road, public transport, modelling, economic and land use 
specialists and representation from DEDJTR, VicRoads, Public Transport Victoria, the 
Victorian Planning Authority and Department of Environment, Land, Water and Planning.  

Under these arrangements, independent peer reviews are routinely commissioned for 
major projects such as the WGT Project. Internal reviews are undertaken for less 
complex projects.  Key assumptions are agreed and used consistently in estimating 
future demand for all Victorian Government projects. As a result, projections of land use, 
employment, transport costs and assumptions about the transport network that were 
used in Zenith to forecast traffic for the WGT are all consistent with assumptions used in 
other Victorian Government projects being assessed at the same time.   

In Paul Malcolm Smith’s Affidavit to the West Gate Tunnel Project Inquiry and Advisory 
Committee (IAC) dated 29 August 2017, Mr Smith at Clause 23 identifies the eight issues 
that were raised in the Final Allard Comments.  These issues were identified by ATMC as 
requiring further attention. These were: 
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1. Model validation 
2. Capability statement 
3. Model run methodology 
4. 2046 model runs 
5. Speed flow curves 
6. Perceived cost of congestion 
7. Presentation of traffic results 
8. Sensitivity testing 

It is common for project modelling to be undertaken in a number of stages.  Models often 
undergo development throughout the development of a business case, concept design, 
EES preparation and detailed design phases for a project.  This includes data collection 
for model calibration and validation and progressive improvement to model performance 
and documentation. 

During 2015, 2016 and 2017 under the direction of DEDJTR and then WDA (formed June 
2016), VLC continued to improve the performance of the model, including specific 
instructions to address Allard’s eight outstanding matters. 

These were addressed as follows: 

1.1  Model Validation 

In Tim Veitch’s presentation to IAC panel on 21 August he detailed criticisms of weak 
replication of some traffic flows between the 2011 base model and 2011 observed data. 

This was overcome by moving from a 2011 base year to a 2014 base year where more 
typical traffic patterns were observed on the network in the area around the project.  
Traffic conditions (and thus data) in 2011 were non-typical due to several significant work 
programs, including the widening of the West Gate Bridge and argumentation of the M1 
between the City Link tunnels and West Gate Bridge. 

The re-validated 2014 base year produced acceptable validation results. 

Throughout the study area, the modelled volumes for the AM peak, PM peak and across 
the day achieve the VicRoads validation criteria. 

1.2  Capability Statement 

Further work was sought on representation of the strengths and weaknesses of the 
model. 

A statement was prepared detailing the strengths and limitations of the VLC model and 
the extent to which improvements had been incorporated in the updated 2014 model. 

1.3  Model Run Methodology 

The VLC Zenith model uses the ‘single loop’ distribution rather than a ‘loop through’ 
distribution methodology to assess traffic forecasts. 

VLC model run methodology and the reasons VLC has adopted this approach are 
detailed in now public documentation, including: 
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1. Review of Travel Methodologies – Draft Internal Working Document (VLC 
September 2015) – IAC hearing document 67 

2. Tim Veitch expert witness report to EES IAC (VLC August 2017)   
3. Tim Veitch expert witness presentation to EES IAC (VLC 21 August 2017) – IAC 

hearing document 66  

Note: these documents can be found at https://engage.vic.gov.au/west-gate-tunnel-
project 

In VLC’s experience, the ‘single loop distribution’ methodology has been found to avoid 
unrealistic reductions in average trip lengths, thereby accurately identifying the traffic 
demands that need to be addressed. 

4-step strategic transport models undertaking the ‘loop through distribution’ approach 
result in shorter trip outputs.   VLC consider this may be unrealistic based on their 
research, as discussed in documents 1 - 3 above and most notably Review of Travel 
Methodologies – Draft Internal Working Document (VLC September 2015) all tabled at 
the WGTP IAC panel hearing. 

The ‘single loop’ distribution essentially assumes that trip makers respond to increasing 
congestion by changing their departure time, instead of their destination.  There is 
evidence to suggest this assumption aligns with transport trends in areas of Melbourne 
relevant to the West Gate Tunnel project. 

1.4 Conduct 2046 Model Runs 

2046 model runs were undertaken and used in the development of the West Gate Tunnel 
Project. 

1.5  Speed Flow Curves 

Sensitivity tests in relation to VLC’s speed flow and toll diversion curves were not 
conducted. 

Based on internal research, VLC believe that the current speed-flow functions provide a 
balance of route choice and volume assignment for estimating economic benefits and toll 
revenue estimates. 

The Zenith speed-flow curves match other commonly used speed-flow curves, especially 
those used by the UK’s Department for Transport COBA model.  COBA is specifically 
designed to assess the economic worth of projects indicating its speed-flow curves are 
appropriate to use for economic analysis.  

As the Zenith speed-flow functions produce reasonable travel times and have a well-
regarded record in providing toll revenue estimates around Australia, traffic demands 
forecast with these curves can be expected to produce reliable results for the WGT 
project. 

VLC state that they would only support the use of alternative toll diversion curves that 
have a track record of accurately forecasting tolled traffic demands. 

VLC asserts that Zenith has a proven track record in the delivery of accurate and credible 
toll road forecasts.  Figure 1 provides VLC’s comparison between VLC Zenith estimates 
of toll road volumes, the observed volumes (approximately 18 months after opening) and 
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the forecasts of the winning bidder (based upon the relevant product disclosure 
statement). 

Figure 1 – Comparison of Toll Road Forecasts 

 

VLC also completed the EastLink traffic forecasts for the State of Victoria, but was unable 
to release this exact information due to confidentially reasons.  However, based on tolled 
transactions, the Zenith forecasts on East Link were at least as accurate as the projects 
listed above. 

1.6  Perceived Cost of Congestion 

The evidence supporting estimation of travel time benefits from improved traffic 
congestion has been identified in a number of guidelines and international research.  
Various studies have found travel time costs tend to be significantly higher under 
congested and unpredictable travel conditions than under comfort and convenience. 

The NZTA 2013 Economic Evaluation Manual suggests that road users value relief from 
congested traffic conditions over and above their value of travel time savings and New 
Zealand has included congested premiums in their transport guidelines since 1998.  

A number of Australian studies undertaken by Hensher and Rose between 2004 and 
2008 for confidential toll road projects have identified that travellers’ value of travel time 
savings is higher in stop-start traffic than in free-flow traffic. 

Moreover, the application of factors to average travel time savings to account for the 
perceived value of improvements in public transport journey quality is well established in 
Australia, with factors published for value improvements in public transport journey 
quality, including crowding.  Reflecting on the body of research available and the 
significant congestion experienced on the M1 Corridor and West Gate Bridge, this benefit 
was considered relevant and estimated for the Project.  The research papers referred to, 
the methodology and the results are all transparently provided in the business case.  
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A similar methodology of considering additional road user benefits associated with 
travelling in less congested conditions was undertaken for both the Metro Tunnel and 
Level Crossing Removal Program business cases.  Both assessments were completed 
with these benefits included.  

1.7  Presentation of Results 

Criticisms that traffic results were presented as absolutes, when they should be rounded 
and presented as ranges resulted in all forecasts for the final version of the Business 
Case and within the EES documentation being presented in ranges and rounded as 
appropriate. 

1.8  Sensitivity Testing 

A number of additional sensitivity tests have been undertaken, including the inclusion of 
the Metro Tunnel project and the non-continuation of CityLink tolling.   

In accordance with DEDJTR reference case assumptions, the Metro Tunnel (MT) project 
was included in the 2031 and 2046 base cases (i.e the no WGT project) scenarios.  The 
MT was also assessed as part of sensitivity testing for its impact on the WGT project.  
The expected impact of removing the MT was shown to be negligible, with daily 
increases in the WGT project expected to be less than 1%.  Including the MT in the base 
(no project) and project case scenarios represents a conservative position in relation to 
the estimations of benefits as the MT is a ‘competitive’ project. 

A sensitivity test was also undertaken assuming the tolls on CityLink would be removed 
at the end of the current concessional period (around 2036).  A number of modelling runs 
were undertaken to understand the economic and transport implications of removing 
tolling on CityLink.  The ‘no project’ base case modelling showed CityLink would 
experience severe congestion if the tolls were removed, and given there would be a 
bigger travel time saving between the ‘no project’ base case (with no tolls) and the 
‘project case’ (with tolls on both roads) the benefit cost detailed in the Business Case (pg 
191) was shown to rise from 1.3 to 2.1 (under Victorian guidance, without WEBs) and 
from 1.9 to 2.4 (under IA guidance, without WEBs). 

4. Conclusion 

The VLC Zenith model has been extensively developed over a 30 year period, with a 
history of accurate toll road traffic forecasts.  There is substantial publicly accessible 
documentation from a variety of sources available detailing all facets of the models 
inputs, internal operations and outputs. 

An independent transport modelling peer review was undertaken in 2015 and all matters 
have been subject to detailed consideration. 

The latest fully developed modelling and results were included in the EES documentation 
and process. 

It is noted that all transport models have limitations that differ according to their particular 
structure and design. 

Transport model outputs should not, and have not been, taken literally.  While they are a 
major source of information to forecast future transport conditions, the outputs are 
required to be analysed to ensure results are sensible against known model limitations.  
This ‘sense check’ includes documented ‘post processing’ functions undertaken by a 
project team of experienced traffic and transport engineers. 
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1 Introduction 

The State of Victoria is fortunate to have access to two four-step travel models:  

 the Zenith model, developed and used by Veitch Lister Consulting (VLC) 
since the mid-1990s, and 

 the VITM model, developed and used by the State Government since the 
early 2000s. 

Much of the value of having two models stems from their differences. Travel 

forecasting is an uncertain science, and having different approaches to modelling 

tends to bring about greater transparency regarding key assumptions and 

methodologies, by providing a point of comparison.  

Where the models produce similar results, it provides reassurance; where the 

models produce different results, it leads to investigation of the key underlying 

causes of difference, often highlighting assumptions and uncertainties that would 

otherwise be ignored. In both cases, having two models helps to identify and 

minimise traffic forecasting risk. 

It is also worth noting that there can be differences in the approach taken by different 

modellers. Even with the same model, different modellers may apply different 

assumptions and methodologies that can lead to different outcomes. Again, this 

diversity can add value.  

One important source of difference between forecasts produced by VLC using the 

Zenith model, and forecasts produced by VITM, is the way in which the models are 

used to forecast the future distribution of travel. 

This paper explains the two alternative modelling approaches, explains the rationale 

behind each, and compares the outputs produced using each approach. These 

outputs are then put in context by considering historical data and trends. 
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2 The Two Forecasting Approaches 

2.1 Overview 

The conventional four-step model has four main steps: 

 Trip Generation, which predicts the number of trips produced by each origin, 

and attracted to each destination travel zone (but not the linkage between 
origins and destinations), 

 Trip Distribution, which predicts the number of trips made between each 

origin and destination pair, 

 Mode Choice, which predicts the usage of each travel mode for travel 
between each origin and destination pair, 

 Trip Assignment, which predicts the route(s) chosen for each trip. 

The first three steps (Trip Generation, Trip Distribution and Mode Choice) are often 

collectively referred to as the “Demand Model”. These steps are concerned with 

predicting the demand for travel – i.e. predicting why, where, when, how and how 

often people will travel.1 The demand model takes account of the distribution of land 

uses, population and demographics, and the cost and time taken to travel between 

all possible origin / destination pairs, at different times of the day, by each possible 

mode of travel (i.e. car, walking, cycling, public transport). All of these factors 

influence people’s choices about where, when and how to travel. 

The final step, Trip Assignment, is responsible for predicting the route taken by each 

vehicle or person through the transportation network. The Trip Assignment model 

takes account of traffic congestion, by considering how road travel times / speeds 

respond to changes in traffic volumes, based on road capacities. The Trip 

Assignment models used in Zenith and VITM are “user equilibrium” models, which 

produce as their output an equilibrium situation where each driver is seeking to 

minimise their perceived travel cost (considering travel time and tolls), and no driver 

can reduce their perceived travel cost by choosing an alternative route. 

One of the outputs produced by the Trip Assignment step is an estimate of travel 

times and costs for all possible origin / destination pairs, by time of day and mode. 

This output is then fed back to the demand model, resulting in an iterative process 

which is repeated until an equilibrium between demand and supply is reached. This 

process is illustrated in Figure 1 below. 

  

                                                

 

1 Note that the order of the steps in the Demand Model is not always fixed. For example, in 
VITM, mode choice comes before, or is done at the same time as trip distribution for some 
types of trip. 
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Figure 1: Structure of a four step model with feedback to trip distribution and 
mode choice 

 

Because travel times and costs are an input to, and an output of, the model, an 

important practical consideration is what travel times and costs to use in the first 

iteration. We will return to this point later.  

When VITM is used to forecast travel into the future, it is typical for the whole model 

to be run for several iterations – i.e. looping through Trip Distribution, Mode Choice 

and Assignment several times. This means that future congestion levels feed back to 

affect choices of destination and mode. This approach will be referred to as the “loop 

through distribution” approach. 

When VLC uses the Zenith model to forecast travel, it generally only iterates through 

Mode Choice and Trip Assignment, as illustrated in Figure 2 below. This means that 

Trip Distribution is only run once, using the skims that are input to the model in the 

first iteration. Because of this approach, the travel times and costs used as input to 

the process are very important. We will refer to this as the “single distribution” 

approach. 
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Figure 2: Structure of a four step model with feedback to mode choice only 
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Input Travel Times and Costs 

In the VITM modelling process, the travel times and costs used as input to seed the 

model run are not so important, provided that the model is iterated enough times to 

ensure satisfactory levels of convergence. 

In the Zenith process, however, the seed travel times and costs are very important, 

because they fully determine the trip distribution. That is because the Zenith 

modelling process does not loop back through trip distribution in subsequent 

iterations. 

The process used to derive input travel times and costs for the Zenith model involves 

assigning base year trip matrices to the input network. So, for a 2031 base case 

scenario, the base year matrix is assigned to the 2031 base case network. The 

assignment process outputs OD level travel times and costs which are then used as 

input to the trip distribution and mode choice in the first iteration of the full model. 

This process takes account of the new accessibility provided by improvements to 

road and public transport infrastructure, and therefore, the Zenith process does 

consider the induced demand caused by a new infrastructure project. 
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2.2 The Rationale and Limitations of each Approach 

The rationale behind the “loop through distribution” approach used in VITM is that 

changes in travel times and costs are likely to affect people’s future choices of 

destination – in other words, if the travel time to a destination increases, then it is 

reasonable to expect that (in the long run) people will be less likely to choose that 

destination. 

Under this approach, increases in traffic congestion and travel times lead to a 

reduction in trip lengths – i.e. people are predicted to choose new destinations that 

involve less travel – destinations that are “closer to home”. 

A limitation of this approach, and four step models generally, is that people have 

other ways to avoid increases in traffic congestion and travel times, other than 

changing destination and mode. In particular, people can change their departure time 

(i.e. travel earlier or later) to avoid “peak congestion”. 

When people change their trip departure time to avoid peak congestion, it results in a 

smoothing of traffic over a longer period. This effect is commonly known as “peak 

spreading”. Peak spreading is an observable effect; for example, it is estimated that 

in Victoria the AM peak has increased in duration from 2.25 hours to 2.7 hours 

between 2002/03 and 2012/13 (VicRoads, 2014). 2 

Four step models do not directly model changes in departure time in response to 

increasing traffic congestion, and are therefore unable to model peak spreading. 

Because of this fundamental limitation, we consider it likely that four step models 

over-state the sensitivity of destination and mode choices to future changes in traffic 

congestion.  In their model validation guidance, VicRoads provide advice relating to 

out-of-model adjustments to address model peak spreading, however few specific 

details are provided and VLC believes that this process has not been used in either 

the VITM or Zenith models. 

Furthermore, for many trips, changing mode is not a realistic option, as there are 

many trips for which public transport and walking are not competitive options. 

Therefore, for many trips, the primary modelled response to increasing congestion is 

to change destination, resulting in trip shortening. 

An argument can be made that in reality, many of these trips would change their 

departure time, rather than changing their destination, thus alleviating peak period 

congestion through peak spreading. 

With four step models unable to directly model peak spreading, and changing 

destination the only (realistic) option for many trips, it is reasonable to assume that 

                                                

 

2 VicRoads define the peak period as the period where traffic volumes exceed 85% of peak 
volumes 
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the degree of destination switching (and trip shortening) predicted by four step 

models may be overstated when using the “loop through distribution” approach. 

The alternative, the “single distribution”, essentially assumes that trip makers 

respond to increasing congestion by changing their departure time, instead of 

changing destination. 

Clearly, neither approach is correct, and a much better approach would be to extend 

the four step model to include departure time choice (essentially making it a five step 

model). No such models have been successfully implemented in Australia, though it 

is likely that some will emerge over the coming years. 

With neither approach being correct, owing to limitations of the four-step model, it is 

important to review and compare the forecasts produced by each approach. 
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2.3 Forecasts Using the Two Approaches 

The table below contains some aggregate outputs for a 2031 base case scenario, 

using each modelling approach, together with 2011 (base year) outputs. Both 

approaches have been tested using the Zenith model. 

Metric Zenith 

2011 

Zenith 2031 – 

“single 

distribution” 

Zenith 2031 – “loop 

through 

distribution” 

Population 4.89 million 6.96 million 

(+42% or 2.11% p.a.) 

Car trips 8.9 million 12.1 million 

(+37% or 1.84% 

p.a.) 

11.9 million 

(+34% or 1.7% p.a.) 

Average car 

trip length 

14.4 km 15.4 km 

(+7% or 0.35% p.a.) 

 

14.3 km 

(-0.7% or -0.03% 

p.a.) 

 

Car kilometres 

travelled 

128 million 188 million  

(+46% or 2.32% 

p.a.) 

171 million  

(+33% or 1.65% p.a.) 

Weekday car 

kilometres 

travelled per 

capita 

26.2 km 26.95 km 

(+2.9% or 0.14% 

p.a.) 

24.5 km 

(-6.4% or -0.32% 

p.a.) 

    

Mode share – 

Car 

78.7% 74.4% 73.6% 

Mode share – 

PT 

8.3% 12.5% 12.3% 

Mode share – 

Walk / Cycle 

13.1% 13.1% 14.0% 

Table 1: Estimated weekday car usage in 2011, compared with predictions for 
2031 using two alternative methodologies (based on the Zenith model, 
excludes intrazonal trips) 

 

Both 2031 scenarios assume a population of 6.96 million, a growth of 42%, or 2.11% 

per annum (linear), over 2011 levels. This population is for the Zenith modelled area, 

which includes Melbourne, Geelong, Bendigo, Ballarat and Traralgon. 

Under both approaches, car trips are predicted to increase at a rate slower than 

population growth. In the case of the “single distribution” approach, car trips are 

predicted to increase by 37% (1.84% p.a.), compared with 34% (1.7% p.a.) using the 

“loop through distribution” approach. These results imply a slight reduction in car trips 

per capita under both approaches. 
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This reduction in car trips per capita is caused by a shift to other modes. Under both 

approaches public transport usage is predicted to increase, from around 8% to 12% 

of trips by 2031. 

The two approaches are less consistent in their prediction of average car trip lengths. 

In the “single distribution” approach, car trip lengths are predicted to increase by 

around 7% (0.35% p.a.), while in the in the “loop through distribution” approach, car 

trip lengths are predicted to decrease slightly by 0.7% (0.03% p.a.). 

The above differences in car trips and in average trip lengths lead to a difference in 

car kilometres travelled (CKT). In the base year, weekday CKT per capita is 

estimated to be 26.2 km / person. Using the “single distribution” approach, 2031 CKT 

per capita is predicted to increase to 26.95 km / person, an increase of 2.9% over 

2011 levels. Using the “loop through distribution” approach, 2031 CKT is predicted to 

decline to 24.5 km / person, a reduction of 6.4% compared with 2011. 

Clearly, the two methodologies make different predictions about whether CKT per 

capita will increase or decrease by 2031, with an overall 9.3% difference in CKT 

between the two approaches (i.e. +2.9% versus -6.4%). 

The different levels of CKT forecast by the two approaches can be easily understood 

by considering their methodological difference. Under the “loop through distribution” 

methodology, predicted increases in traffic congestion are fed back to the trip 

distribution step, causing average trip lengths to shorten, while in the “single 

distribution” methodology they are not. Given this, it makes sense that the “loop 

through distribution” approach would produce a lower estimate of future trip lengths 

and future CKT. 

In order to assess the reasonableness of these alternate forecasts, we will now 

review past, present and possible future trends in car use in Australia. Given the 

differences elaborated above, particular focus will be given to trends in VKT / CKT 

per capita. 
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3 Long Term Trends in Motor Vehicle Use in 

Australia 

The Australian Bureau of Infrastructure, Transport and Regional Economics (BITRE) 

regularly publishes estimates of total vehicle kilometres travelled in each capital city 

and state (BITRE, 2012a). These estimates, which are based on fuel sales, and 

assumptions about fuel efficiency, go back to 1965. Based on these estimates, 

Figure 3 compares growth in population against growth in total vehicle kilometres 

summed over all of Australia’s capital cities. It can be seen that over the 48 year 

period (1965 to 2012), total vehicle kilometres travelled (VKT) increased by a factor 

of around 4.5, while population grew by a factor of around 2. 

 

Figure 3: Comparison of population and total vehicle kilometres travelled in 
Australia's capital cities 

It follows that VKT per capita grew significantly over the period. This is illustrated in 

Figure 4, which shows that annual VKT per capita increased from around 4000km in 

1965, to around 9000km in 2012. It can also be seen from this graph that: 

 the rate of growth in VKT per capita was most rapid in the early part of this 
period (i.e. 1965 to 1978); 

 Post 1978, the rate of growth in VKT per capita progressively slowed, and 
then levelled off post 2000. 
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Figure 4: VKT per capita in Australia's capital cities 

In 2012, the BITRE published a report analysing the above trends in VKT per capita, 

and cited a number of factors that have influenced VKT per capita over the period, 

including (BITRE, 2012b): 

 The price of fuel; 

 Unemployment; 

 The Global Financial Crisis (GFC). 

While these factors do explain some of the “bumps” in the curve, they do not explain 

its fundamental shape. That is, the above factors do not explain why VKT per capita 

has increased substantially over the period, nor why the rate of growth has 

progressively slowed down over time. 

Two key factors not analysed by BITRE, which would go a long way to explaining the 

above macro-trends, are: 

 The spatial pattern of population and employment growth (i.e. expansion 
versus densification); and 

 Changes in vehicle ownership and licence holding. 
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The Spatial Pattern of Population and Employment Growth 

The spatial distribution of population and employment growth has played an 

important role in causing VKT per capita to increase in Australia’s cities.  

In the following series of plots, the distribution of Melbourne’s population growth is 

illustrated going back to the year 1900 (SGS, 2014). At each year, existing 

populations are represented by grey dots, while population growth is represented by 

red. It can be clearly seen that Melbourne’s urban footprint has gradually increased, 

with population growth occurring most intensely at the city perimeter. 
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Figure 5: Changes in Melbourne Population Since 1900 (Source: SGS) 
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This pattern of growth is expected to continue, as illustrated in Figure 6 below. 

Between 2014 and 2021, well over half of all population growth is expected to occur 

in the “outer” and “outer-growth” areas. 

 

 

Figure 6: Estimated actual and projected future annual population growth by 
Melbourne region. Source: www.chartingtransport.com 
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Outer lying areas are also the areas that contribute most to total VKT. Figure 7 below 

shows daily average car kilometres travelled per capita, for people living in different 

SA3s. It is clear car usage is higher among people living in the outer suburbs. 

 

 

Figure 7: Car kilometres travelled per capita, by home SA3. Source: VISTA 

 

The gradual expansion of Melbourne’s urban footprint has caused people and jobs to 

become increasingly separated. In Melbourne, for example, the average distance 

between people and jobs increased from 23.2 km in 1981, to 26.4 km in 2011 (SGS, 

2014). 

This trend is expected to continue. Figure 8 below shows how the average distance 

between people and jobs has changed between 1981 and 2011, and how it is 

forecast to change based on Victoria in Future 2014 (VIF2014). It is clear that past 

trends are expected to continue, with the average distance between people and jobs 

expected to increase to 27.9 km by 2031, an increase of 6% over 2011 levels. 



Transport Modelling for Western Distributor  
Review of Travel Forecasting Methodologies – DRAFT INTERNAL WORKING DOCUMENT 

21 
15010_ReviewOfTravelForecastingMethodologies_RevA_03092015 

 

Figure 8: Average distance between people and jobs in Melbourne. Forecasts 
based on VIF2014. 

A particular feature of Melbourne’s recent growth has been the imbalance between 

population and employment growth in the west. SGS (2014) report that between 

1981 and 2011, the population in Melbourne’s west increased by 330,000, while 

employment grew by only 70,000 – that is, 2 jobs per 10 people, compared to the 

metropolitan average of 7 jobs per 10 people. In contrast, in Melbourne’s east, 

population grew by 190,000 while employment grew by 150,000 – that is, 8 jobs per 

10 people. 

This imbalance between population and employment growth in the west creates a 

demand for west-to-east travel, which contributes to increasing average trip lengths, 

and increasing VKT per capita. 

This imbalance is expected to continue, with VIF2014 forecasting that by 2031, the 

population of Melbourne’s west will grow by an additional 680,000 people, while 

employment will only grow by 160,000 jobs, continuing the trend of 2 jobs per 10 

people (SGS, 2014). 

All other things being equal, the trends reflected in VIF2014 – a continued imbalance 

between people and jobs in Melbourne’s west, and further increases in the average 

distance between people and jobs – are likely to cause further increases in VKT per 

capita in Melbourne. 

In summary, the spatial pattern of population and growth observed in Melbourne 

helps to explain why VKT per capita has increased over time. Furthermore, it is 

reasonable to expect that this effect would reduce over time, leading to a slow down 

in the rate at which VKT per capita increases (as has been observed).  
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To understand why, assume for a moment that cities are circular. Using the well 

known relationship between a circle’s radius and its area (𝐴 = 𝜋𝑟2), and assuming 

that a city’s population is proportional to its area (i.e. constant density), we see that a 

city’s population is proportional to its radius squared (i.e. 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ∝ 𝑐𝑖𝑡𝑦𝑟𝑎𝑑𝑖𝑢𝑠2). 

Therefore, a city’s radius is proportional to the square root of its population (i.e. 

𝑐𝑖𝑡𝑦𝑟𝑎𝑑𝑖𝑢𝑠 ∝ √𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛), implying that the radius of a city will grow progressively 

more slowly than its population.  

Assuming that CKT per capita is related in some way to the radius of the city, it is 

reasonable to expect that CKT per capita would increase as a city expands, but that 

this growth would slow over time. This fits very nicely with the fundamental shape of 

VKT per capita presented in Figure 4. 
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Changes in Vehicle Ownership and Licence Holding 

Increases in vehicle ownership and driver’s licence holding have been key drivers of 

growth in VKT per capita over a long period. For example, Figure 9 below presents 

historical licence holding rates in Sydney for the period 1971 to 2007. It can be seen 

that licence holding rates have increased substantially over time, particularly among 

females.  

 

Figure 9: Licence-holding rates in Sydney SD, by gender and age, 1971 to 2007. 
Source: Raimond and Milthorpe, 2010. 

For males aged 30 to 60, licence-holding appears to have reached saturation at 

around 95%. Among young people, licence-holding rates have actually dropped in 

recent times, while among older people licence holding rates continue to increase. 

We will return to these trends shortly. 

Female licence-holding rates were significantly lower than male rates in 1971. Since 

then, female licence-holding rates have approximately doubled, and are continuing to 

increase, albeit at a declining rate. Female licence-holding rates are still lower than 

for men, and there is scope for continued increase, particularly among older age 

groups. 

These trends are consistent with the trends in VKT per capita presented earlier. 

Licence-holding has increased substantially over the past 40 years, which coupled 

with increased vehicle ownership have resulted in substantial increases in VKT per 

capita. Of course, there is an upper limit to licence-holding (i.e. saturation) which is 

likely to have contributed to the progressive slow down of growth in VKT per capita 

over time. 

Looking forward, there are important contemporary trends to consider. 
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Lower car use among young people  

As mentioned earlier, there has been a notable reduction in licence-holding rates 

among young people since the early 2000s. This generation is often referred to as 

the “millenials”, and nominally includes those born after 1980. This trend is not 

unique to Australia, with similar trends observed in the US, Canada, UK, Japan and 

much of Europe (Delbosc, 2015). In Victoria, licence-holding rates for under-30s 

have dropped by around 12% since 2001, but have largely stabilised since 2010. 

This is illustrated in Figure 10, which shows the decline in licence-holding rates for 

individual year ages. 

This reduction in licence holding is very likely to have resulted in a reduction in car 

use among young people. This is supported by evidence from the Sydney Household 

Travel Survey (Bureau of Transport Statistics, NSW, 2014), which reports that for 

people aged 21-30, the proportion of trips made as a vehicle driver dropped from 

53% in 2002/03 to 47% in 2012/13. 

 

Figure 10: Drivers licence ownership by age and year, Victoria. Source: 
www.chartingtransport.com 

  

http://www.chartingtransport.com/
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Alexa Delbosc of Monash University has led research into possible explanations of 

this downward trend in licence holding and car use among young people. Possible 

explanations include: 

 Changes to driver’s licence regulations that require learners to log many 
hours of supervised driving time prior to receiving their licence (up to 120 
hours, depending on the jurisdiction). While this may have been a factor, it 
cannot explain the entire trend given similar trends overseas; 

 Changes in the life course of young people compared with previous 
generations. In the words of Alexa Delbosc: 
  

“In the past, many young Australians quickly transitioned from 

secondary school to full-time work, marriage, mortgage and 

children. Today’s young Australians are more likely to attend 

tertiary studies, work part-time, live with parents and delay 

marriage, mortgage and children. All of these changes mean that 

young adults have less need for a car in their teens, but also have less 

money to pay for one.” 

 

This raises the question of whether young people will eventually follow the 

same car-use path as their parents, just a few years later. It is too early to 

say. 

 Changes in cultural attitudes toward the car. Research by Alexa Delbosc and 
Graham Curry (2014) suggests that for young people, the car is not a symbol 
of status and luxury, but instead a symbol of adulthood and maturity. It is 
suggested that gadgets and mobile phones are the new status symbols. 

 Changes in technology such as mobile communications. One possibility is 
that technology may reduce the need for travel. However, according to 
Delbosc, preliminary research suggests that young people who keep in 
regular contact with their friends via technology are actually more likely to see 
their friends in person (not reducing the need for a car). Another possibility is 
that technology has increased the utility of passive transportation (e.g. trains) 
where travel time can be used productively to socialise, read, study or work. 

Overall, it is too early to say how this trend in licence holding and car use among 

young people will play out. 
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Increasing car use among older people 

While fewer young people are obtaining a driver’s licence, the opposite applies to 

older people. This is clearly illustrated in Figure 11 below, which shows the 

proportion of NSW population who hold a driver’s licence, by single year age groups. 

For people aged 55+ there has been a significant increase in licence holding over the 

period 1998 to 2009. For example, for 65 year olds, licence-holding rates increased 

from 76% to 87% during the period. 

In the words of Raimond and Milthorpe (2010): 

This is a large shift, with potentially significant implications for the travel 

choices of this group in retirement. This cohort will be more mobile as it ages 

than the previous generation, but will also potentially add to the externalities 

associated with road use, including congestion and emissions 

 

 

Figure 11: Proportion of NSW population who hold a driver's licence, by single 
year of age. Source: Raimond and Milthorpe, 2010. 
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The increased mobility of older drivers was also observed in a Victorian Department 

of Transport report, “Maintaining Mobility: The Transition from Driver to Non-Driver” 

(Victorian Department of Transport, 2007), which predicted that licence-holding rates 

among people aged 60+ would increase from 73% in 2001 to 96% in 2031. 

An upwardly mobile older generation has the potential to further increase the 

demand for car travel, and further increase VKT per capita. 
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4 Recent Trends in Motor Vehicle Usage in Australia 

In this section we review recent trends in car use reported by the Sydney Household 

Travel Survey (HTS), and trends in vehicle use reported by the VicRoads Traffic 

Monitor 2012/13. 

The Sydney Household Travel Survey 

We have chosen to analyse the Sydney HTS, rather than the Victorian Integrated 

Survey of Travel and Activity (VISTA), because the Sydney HTS has been running 

continuously since the late 90s, and thus provides an unrivalled source of time series 

disaggregate travel information. 

During the period 1999/00 to 2012/13 (the full range of available published data), car 

trips per capita decreased by 5.4%, while average car trip lengths increased by 

6.3%. The net effect was a very small increase in CKT per capita, suggesting that 

CKT per capita is approximately stable in Sydney.  

The trend toward fewer, but longer, car trips, is consistent with the forecasts made by 

the Zenith model using the “single distribution” approach. 

Because the Sydney HTS has been running continuously since 1999, we can 

examine how CKT has changed each year compared with changes in population. 

Referring to Figure 12 below, it can be seen that CKT grew faster than population 

during the early 2000s, but then plateaued between 2003 and 2010, before 

recovering strongly between 2010 and 2013. By the end of 2013, CKT had grown at 

an almost identical rate to population, implying no change in CKT per capita. 
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Figure 12: Growth in car kilometres travelled and population in Sydney. 
Source: BTS, 2012 and BTS, 2014. 

By contrast, PT passenger kilometres followed a similar but opposite pattern, 

reducing between 2000 and 2005, increasing rapidly between 2005 and 2008, and 

then plateauing until 2013. By the end of 2013, PT passenger kilometres per capita 

had increased by approximately the same amount as population, implying no change 

in PT passenger kilometres per capita. 

 

 

Figure 13:.Growth in PT passenger kilometres travelled and population in 
Sydney. Source: BTS, 2012 and BTS, 2014. 

 

The above fluctuations in car and public transport usage may have been caused by a 

number of factors, some of which we will now explore. 
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Fuel Price 

Figure 14 below presents real Australian petrol prices during the period 1970 to 

2010. It can be seen that real petrol prices increased substantially from the late 

1990s and through the 2000s. In total, prices increased by around 55%. Much of this 

increase (about 36%) occurred between 2003 and 2008. Prices peaked in 2008, and 

subsequently fell by around 15% in 2009 and stabilised in 2010 (more recent data 

has not yet been sourced). 

This pattern is consistent with the above fluctuations in car and public transport use, 

and thus may be at least partly responsible. 

 

 

 Figure 14 – Australian real petrol price and real import equivalent oil price. 
Source: BITRE, 2012 
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Reduced licence holding among young people 

As in Victoria, licence-holding rates among young people declined in NSW during the 

2000s. Figure 15 shows independent (non-learner) driver’s licence rates by 5 year 

age groups over the period 2005 and 2014. It can be seen that licensing rates for the 

20-24 and 25-29 age groups dropped by around 5 percentage points between 2005 

and 2009. However, in a pattern consistent with that seen in Victoria, licence-holding 

rates stabilised between 2009 and 2014. 

Again, this pattern is consistent with the fluctuations in car and public transport use 

reported in the Sydney HTS. 

This data may also provide some early evidence that the 2003 to 2008 period (where 

traffic growth slowed) may not have been the beginning of a long-term trend, but 

instead an “adjustment” caused by a sharp increase in fuel prices coinciding with a 

step change reduction in licence holding rates among young people.  

It is too early to say whether this is actually the case, but it is notable that the rate of 

traffic growth observed in the Sydney HTS between 2009 and 2013 is similar to that 

observed between 1999 and 2003, and in both cases, CKT per capita is continuing to 

increase. Predictions of “peak car” may be premature, at least in Australia. 

 

 Figure 15:  Independent driver’s licence ownership by age group, NSW. 
Source: www.chartingtransport.com 

  

http://www.chartingtransport.com/
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It is also interesting to use the Sydney HTS to compare changes in total distance 

travelled (summed across all modes) to changes in population (see Figure 16 below). 

It can be seen that increases in total distance travelled have tracked population 

growth very closely. The main exception, albeit a temporary exception, was the 

period 2009-2010, when distance travelled fell behind population growth. This period 

coincided with the Global Financial Crisis, suggesting that the economic slowdown 

may have temporarily affected travel demand. This would be an interesting finding, if 

correct. 

 

Figure 16: Growth in total person distance travelled and population, Sydney. 
Source: data sourced from Bureau of Transport Statistics, 2012 and 2014. 

There are at least two main mechanisms by which the GFC may have affected travel: 

 

 Unemployment increased in NSW from 4.6% in September 2008, to 6.6% in 

March 2009; that is, an increase of 2% in only 6 months (BITRE, 2012b). The 
increase was relatively short-lived, however, with unemployment returning to 
4.9% by September 2010; and 

 The Australian Savings Rate increased sharply during the GFC, as illustrated 

in Figure 17 below. This may have led to a reduction in discretionary 
spending, and hence a reduction in the need to travel. However, the savings 
rate has not since reduced, suggesting that the savings rate may not explain 
the observed temporary reduction in travel, and subsequent recovery. 



Transport Modelling for Western Distributor  
Review of Travel Forecasting Methodologies – DRAFT INTERNAL WORKING DOCUMENT 

33 
15010_ReviewOfTravelForecastingMethodologies_RevA_03092015 

 

Figure 17: Australian Household Savings Rate. Source: 
http://www.tradingeconomics.com/australia/personal-savings (as at the 2nd of 
September 2015) 

  

http://www.tradingeconomics.com/australia/personal-savings
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VicRoads Traffic Monitor 

Combining VKT data from the 2010/11 and 2012/13 editions of the VicRoads Traffic 

Monitor with estimated resident population data sourced the ABS, we have 

compared VicRoads’ estimates of total VKT in metropolitan Melbourne with 

estimates of population over the period 2000 to 2012. The result is presented in 

Figure 18 below. 

It can be seen that with the exception of the period 2004 to 2006, VKT has grown in-

line with population. For example: 

 between 2000 and 2004, VKT grew by 6%, while population grew by 5.6%; 
and 

 between 2006 and 2012, population and VKT both grew by 13.1%. 
 

 

Figure 18: Growth in VKT and population in Melbourne. Sources: ABS, 
VicRoads 2012 and VicRoads 2014 
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5 Future Motor Vehicle Use in Australia 

Australia’s cities continue to expand. In Victoria, VIF2014 forecasts continued 

expansion in Melbourne’s outer suburbs and growth areas, coupled with higher 

growth of inner city populations. It also forecasts a continued imbalance between 

population and employment in the west, which will further increase the need for east-

west travel. Given these factors, it is reasonable to expect that VKT in Melbourne will 

continue to increase, and VKT per capita may also increase. 

We have explored trends in car licence holding and car use among young people. 

Recent data suggests that the trend toward reduced licence holding among young 

people may have now stabilised, though it remains unclear how this cohort (and the 

cohorts that follow) will behave as they move into their 30s and 40s. Will they settle 

in the outer suburbs and drive as much as their parents? Or will they build their lives 

around a car free existence, perhaps leading to a paradigm shift in transport and land 

use planning? Can Governments influence this outcome, rather than simply react to 

it? These are difficult questions, and it is arguably too early to say. 

At the same time, licence holding and car use among older people is increasing, with 

licence-holding rates among people aged 60+ predicted to increase from 73% in 

2001 to 96% in 2031 (Victorian Department of Transport, 2007). 

Technology will also undoubtedly play a role, though there is no evidence (yet) to 

suggest that technology will reduce travel. Indeed, new motor vehicle technology (i.e. 

self-driving cars) may ultimately remove the need for a driver’s licence, and increase 

the mobility of the young, old and disadvantaged. At the same time, there will be 

opportunities to increase traffic flow rates via connected vehicle technologies. 

In summary, VKT per capita has held steady over the past 10-15 years, despite a 

significant reduction in car use among young people. Many of the factors that 

previously caused VKT per capita to increase still persist today; licence holding is not 

fully saturated (especially among older generations), and population growth 

continues in the outer suburbs. If the trend toward young people driving less has now 

stabilised (as preliminary evidence suggests), then there is a reasonable likelihood 

that VKT per capita will remain steady or begin to increase once again. 
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6 Conclusions 

This report has presented two alternative travel forecasting methodologies, 

considered the strengths and limitations of each approach, presented the results 

produced by each approach using the Zenith model, and examined these results 

within the context of past, present and possible future trends in traffic growth. 

We have examined these forecasting methods both on their theoretical grounds 

(including their limitations), and the reasonableness of their forecasts. 

From a theoretical perspective, both approaches have their strengths and limitations. 

The “loop through distribution” approach is more “theoretically natural” of the two 

approaches, in that it considers the impact of future congestion levels on people’s 

choice of destination. In contrast, the “single distribution” approach is intended as a 

more “pragmatic” approach, based on managing the limitations of the model, in 

particular, the inability of the model to predict “peak spreading”. We have reasoned 

that models that loop through distribution may over-state destination switching and 

trip length shortening, because they do not consider peak spreading. 

We have also presented the results of each forecasting method, and placed these 

forecasts in context by considering past and present trends. Overall, both 

approaches produce plausible results. The “single distribution” approach predicts a 

2.9% increase in VKT per capita by 2031, while the “loop through distribution” 

approach predicts a 6.4% reduction in VKT per capita. 

The slight increase in VKT per capita predicted by the “single distribution” approach 

is plausible given that Melbourne’s population growth is still largely predicted to occur 

in the outer suburbs and growth areas, and the expectation that older people will be 

more active and more mobile in the future.  

The reduction in VKT per capita predicted by the “loop through distribution” is also 

plausible, especially if the current younger generation continue to drive less than 

their parents during their 30s and 40s. A reduction in VKT per capita is also plausible 

should increases in congestion bring about a reduction in mobility and travel. 

It is notable that much of this discussion centres on demographic change - i.e. 

changes in licence holding and car use among older and younger generations. 

Aggregate four step models (such as VITM and Zenith) are currently limited in their 

ability to reflect demographic changes; we believe this should be taken into account 

when using forecasts produced by the models. 

Based on the evidence reviewed, there is not enough evidence to conclusively favour 

one approach over the other, and we suggest that both should be considered 

legitimate approaches until new evidence suggests otherwise, or until better methods 

emerge. 
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1. Introduction 

My firm Veitch Lister Consulting (VLC) prepared the following technical reports (Technical 
Reports), which were included as Technical Reports to the Environment Effects Statement 
(EES) for the West Gate Tunnel Project (Project): 

VLC Report Title VLC Report Date Report number in EES 

“Transport Modelling for West Gate Tunnel Project - 

Transport Modelling Summary” 

15 May 2017 Appendix G of Technical 

Report A 

“Transport Modelling for West Gate Tunnel Project - 

Local Area Model Validation Report for 2014 Model - 

Version 3.1.0” 

1 May 2017 
Appendix H of Technical 

Report A 

 

“Transport Modelling for West Gate Tunnel Project - 

Base Case Model Development Report for 2014 EES 

Model - Version 3.1.0” 

1 May 2017 Appendix I of Technical 

Report A 

“Transport Modelling for West Gate Tunnel Project - 

Melbourne Wide Model Validation Report Version 

3.1.0” 

1 May 2017 
Appendix J of Technical 

Report A 

 

“Transport Modelling for West Gate Tunnel Project - 

Greenhouse Gas Assessment - Zenith Economics 

Assessment Model” 

19 April 2017 
Appendix D of Technical 

Report Q 

Table 1: VLC's Technical Reports included in the EES 

My role in preparing the Technical Reports was as an Expert Technical Advisor.  I was 
responsible for providing specialist technical advice, including advice related to model 
design, development and application.  The bulk of VLC’s work on this project was 
undertaken by the following VLC staff: 

• Mike Veitch – Project Director – Qualification: Master of Science (Transportation 
Engineering), University of Leeds, 1972; Bachelor of Engineering (Civil), University 
of Leeds, 1970; 

• Aaron Alaimo – Project Manager – Qualifications: Bachelor of Engineering (Civil), 
University of Melbourne 1997; and 

• Louisa Sorrentino – Senior Transport Modeller – Qualification: Bachelor of 
Engineering (Civil), University of Melbourne 2012. 

I adopt the Technical Reports, in combination with this document, as my written expert 
evidence for the purposes of the West Gate Tunnel Project Inquiry and Advisory 
Committee's review of the EES, draft planning scheme amendment and works approval 
application.  
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2. Qualifications and experience 

Appendix A contains a statement setting out my qualifications and experience, and the other 
matters raised by Planning Panels Victoria 'Guide to Expert Evidence'. 

A copy of my curriculum vitae is provided in Appendix B. 

3. VLC’s role in the EES 

In summary, VLC’s role in the EES was to: 
 

• Refine the Zenith model to ensure that it is suitable for forecasting demand for West 

Gate Tunnel, and forecasting the strategic level impacts of the Project on the 

surrounding road network; 

• Apply the resulting model to produce traffic volumes for 2014, and traffic forecasts for 

2031, with and without the project, including testing alternate configurations of the 

Project; and 

• Provide the resulting traffic forecasts to other members of the Project Team, in order 

for them to consider the detailed effects of the Project. 

The Zenith model is a strategic transport model covering all of Melbourne, Geelong, 
Bendigo, Ballarat and Traralgon.  Zenith uses the standard four step travel modelling 
process: 

1. Trip Generation – which determines how many trips are made to and from each area; 

2. Trip Distribution – which determines where each trip goes; 

3. Mode Choice     – which determines what mode each trip uses; and 

4. Trip Assignment – which determines the route taken by each trip. 

The Zenith model requires the following input data: 

• Demographic and land use data – the metropolitan area is divided up into discrete 
areas called travel zones.  On average, each travel zone contains around 1500 
people.  For each travel zone, the Zenith model requires as input: 

o the resident population (including its demographic profile); 

o the employment which occurs in the zone, and the breakdown of employment 
by industry; 

o the education institutions located in the zone, including the number of 
equivalent full time enrolments (primary, secondary and tertiary); and 

o traffic generation associated with Ports, Airports, etc. 

• Transportation network data – the transportation network is represented as a 
network of links, each having a free flow speed (for each mode) and an hourly 
capacity.  Banned turns are defined where particular turning movements are not 
allowed or cannot physically be made.  The public transportation network is 
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represented as a series of routes, each with their own operating frequency by time of 
day.  The stopping patterns of each public transport route are also defined. 

• Transportation costs – the model takes as input information about fuel prices, toll 
prices, perceived costs of parking, and public transport fares. 

• Behavioural parameters – the model takes as input a series of behavioural 
relationships and parameters, which determine how trip makers are predicted to 
behave in different situations.  The parameters are statistically derived from surveys 
of the actual travel made by people living in Melbourne, which were conducted 
between 2007 and 2010 (the Victorian Survey of Travel and Activity, 2007-2010). 

As part of the EES, the Zenith model was calibrated for the year 2014. The above inputs for 
2014 were based on available data sources including: 

• ABS Census data; 

• Open Street Maps, Near Maps, etc.; 

• VicRoads lists of recently completed road projects; 

• ABS population estimates; and 

• Public transport timetables. 

The sources of future year model input assumptions are shown in Figure 1 below.  In 
general, future year model inputs were obtained from the State of Victoria’s “Reference Case 
transport modelling assumptions”.  The Reference Case transport modelling assumptions 
are a set of agreed future modelling assumptions, which are output from a formal State 
Government Governance Process.  The Deputy Secretary of Transport is responsible for 
that Governance Process and for approving transport modelling assumptions.  The Deputy 
Secretary is assisted by a Project Modelling Steering Committee, which is supported by a 
Project Modelling Technical Advisory Group.  The Governance Structure is detailed in the 
“Guidelines for Transport Modelling and Economic Appraisal in Victoria”.  The Reference 
Case transport modelling assumptions output from this process are used on all State 
Government transport projects, and include assumptions related to population, employment, 
future upgrades to the transport network, and transport costs. 
 
VLC’s report “Transport Modelling for West Gate Tunnel Project - Base Case Model 
Development Report for 2014 EES Model - Version 3.1.0” 1st May, 2017, which is included 
in Appendix I of Technical Report A of the EES, includes all of VLC’s future base case 
modelling assumptions.  Appendix A of that report sets out the State of Victoria’s Reference 
Case transport modelling assumptions. 
 
Specific model inputs related to the Project itself (including the design of the Project, the 
locations of truck curfews, etc.) were provided by the Project Team, which consisted of the 
Western Distributor Authority (WDA), VicRoads, and other Technical Advisors to WDA. 
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Figure 1: Sources of future input assumptions 

 

For each scenario, VLC provided outputs from the Zenith model to other members of the 
Project Team.  The outputs for each scenario included: 
 

• traffic volumes for each road segment, by vehicle type and time of day; 

• estimated average traffic speeds by time of day; and 

• cordon trip matrices for the study area by time of day. 

We understand that the Zenith model outputs were used in the manner set out in Figure 2 
below. 
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Figure 2: Use of VLC model output by the Project Team 
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4. Coding of the West Gate Tunnel Project within VLC’s 

modelling 

The EES does not contain specific details of the network assumptions made by VLC to 
reflect the West Gate Tunnel Project in the Zenith model.  For each road section, VLC 
defined the following attributes: 

 
• Road type (which determines which vehicle types are allowed to use the road); 
• Number of lanes; 
• Hourly capacity (vehicles per hour); and 
• Free flow speeds (i.e. average speed under light traffic). 

 
The detailed assumptions were developed in conjunction with technical advisors from the 
Project Team and from VicRoads, and are presented in Appendix C of this report. 
 
The key assumptions are as follows: 

• The West Gate Tunnel – In our traffic modelling, we have coded the West Gate 
Tunnel as having only 2 lanes in each direction, with a capacity of 3200 vehicles per 
hour (1600 vehicles per hour per lane).  The assumed free flow speed (and speed 
limit) for the West Gate Tunnel is assumed to be 80 kilometres / hour; 

• The Footscray Road Viaduct – We have assumed that the Footscray Road Viaduct 
will have 3 lanes in each direction.  Two of those lanes will have a normal hourly 
capacity of 1600 vehicles per hour (equivalent to a full lane), while the third lane will 
have a reduced hourly capacity of 800 vehicles per hour, due to higher levels of 
weaving expected, resulting in a total capacity of 4000 vehicles per hour.  The 
Footscray Road Viaduct is assumed to have a free flow speed (and speed limit) of 80 
kilometres per hour; 

• Wurundjeri Way Extension – a 2 lane each way extension of Wurundjeri Way, with 
a flyover at its current intersection at Dudley Street to a new intersection with Dynon 
Road (capacity 900 vehicles per hour per lane, free flow speed 40 kilometres per 
hour); 

• Connections to / from the Port of Melbourne 

o Connections have been coded to MacKenzie Road, with one lane each 
direction (capacity 1400 vehicles per hour per lane, free flow speed 40 
kilometres per hour).  Cars are banned from using these ramps; 

o A single lane each way connection has been coded from the eastbound 
Footscray Road Viaduct to allow access to the intersection of Appleton Dock 
Road and Footscray Road (capacity 1400 vehicles per hour per lane, free 
flow speed 40 kilometres per hour). No left turn (towards the CBD) is 
permitted from this ramp; 
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• Connections to / from the city 

o Connections from the Footscray Road Viaduct to Footscray Road east of 
CityLink (1 lane each way, 1400 vehicles per hour per lane, free flow speed 
40 kilometres per hour); 

o Connections from the Footscray Road Viaduct to the intersection of the 
Dynon Road / Wurundjeri Road Extension (2 lanes each way, 1400 vehicles 
per hour per lane, free flow speed 40 kilometres per hour); 

• Connections to / from CityLink - North facing connections from the Footscray Road 
Viaduct to CityLink (2 lanes each way, 1400 vehicles per hour per lane, free flow 
speed 80 kilometres per hour); 

• Connections between West Gate Freeway and West Gate Tunnel - the 
connections between West Gate Freeway and West Gate Tunnel are assumed to 
occur west of Williamstown Road, and have 2 lanes in each direction (capacity 1600 
vehicles per hour per lane, free flow speed: 80 kilometres per hour).  Traffic from 
Williamstown Road cannot access the West Gate Tunnel.  Traffic from the West Gate 
Tunnel is only able to connect to the West Gate Freeway Collector Distributor (and 
not the West Gate Freeway Main Line); 

• Connections from West Gate Freeway to Hyde Street / Simcock Avenue - a new 
connection is assumed between the West Gate Freeway Collector Distributor and 
Hyde Street / Simcock Avenue.  The connection to the West Gate Freeway Collector 
Distributor occurs west of Williamstown Road.  For eastbound traffic, the connection 
is to Hyde Street north of the West Gate Freeway.  However, for westbound traffic, 
the connection is to Simcock Avenue, south of the West Gate Freeway.  Both have 
capacity of 1400 vehicles per hour per lane, free flow speed of 40 kilometres per 
hour; 

• West Gate Freeway Upgrade - The West Gate Freeway is assumed to have two 
separate carriageways in each direction: 

o a “Collector Distributor” carriageway which connects to Grieve Parade, Millers 
Road, Williamstown Road, Hyde Street, the West Gate Bridge and the West 
Gate Tunnel.  The Collector Distributor is assumed to have 3 lanes in each 
direction, with an average capacity of 1500 vehicles per hour per lane 
(resulting in a total capacity of 4500 vehicles per hour), and a free flow speed 
of 95 kilometres per hour (west of the Newport freight rail line); 

o A “Main Line” carriageway which connects from the interchange with the 
Western Ring Road (M80) / Princes Freeway all the way to the West Gate 
Bridge, with no on or off ramps until the east facing Williamstown Road 
ramps.  The Main Line is assumed to have 3 lanes in each direction, with a 
per lane capacity of 1900 vehicles per hour per lane (resulting in a total 
capacity of 5700 vehicles per hour), and a free flow speed of 95 kilometres 
per hour (west of the Newport freight rail line); 

• Interchange between the West Gate Freeway / Western Ring Road / Princes 
Freeway - all movements are allowed at the interchange between these freeways, 
including connections to both the West Gate Freeway Main Line and West Gate 
Freeway Collector Distributor. 
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5. Further work since preparation of the Technical 

Reports  

Since the Technical Reports were finalised, my team and I have undertaken further work in 
relation to our traffic modelling for the Project.  In summary, we have: 

• Provided more detailed traffic modelling outputs to other members of the technical 
team via Tony Frodsham; and 

• Undertaken “select link analyses” to identify the origins and destinations of the trips 
forecast to use certain roads, and provided the results to John Kiriakidis (GTA). 

However, this further work has not caused me to change my opinions as expressed in the 
Technical Reports. 

6. Written Submissions 

6.1 Submissions Reviewed 

My team and I have read public submissions to the EES, draft planning scheme amendment 
and works approval application, where those submissions were identified by the Technical 
Advisors as being relevant to my area of expertise. These include the following submissions: 

PPV ID PPV ID PPV ID PPV ID 

72 195 291 378 

80 200 299 387 

95 206 300 389 

132 213 308 392 

148 223 312 402 

158 227 314 405 

160 231 318 409 

163 236 326 410 

169 262 344 422 

170 263 348 426 

176 276 352 430 

184 282 354 473 

186 284 357 486 

188 285 371 503 

190 286 374 
 

192 289 375 
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My team also undertook a ‘key word search’ of the other public submissions, and identified a 
small number of other submissions that had some relevance to my expertise.  My team and I 
have read those submissions.  These included the following submissions: 

 

PPV ID PPV ID PPV ID PPV ID 

38 303 423 457 

217 327 432 458 

221 364 434 467 

232 367 437 
 

244 388 438 
 

288 394 444 
 

 

6.2 Summary of Issues Raised 

The submissions have raised the following issues relevant to my area of expertise: 

Issues related to traffic modelling assumptions 

• Area covered by the model 

• Forecast years included in the model 

• Truck curfew assumptions 

• Speed flow curves 

• Treatment of induced demand 

• Public transport network assumptions 

• Future public transport mode share 

• Urban redevelopment sites 

• Road and rail connections to / from and within the Port of Melbourne 

• Forecast truck volumes into and out of the Port of Melbourne 

• Construction traffic 

• Treatment of truck types (including Dangerous Goods Vehicles) 

• Bus crush capacities 

• The effects of new vehicle technologies, autonomous vehicles, electric vehicles, job 
automation, 3D printing  
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Issues related to traffic impacts of the Project 

• Traffic impacts on roads inside the primary study area of the Project 

• Traffic impacts outside of the primary study area of the Project 

• The effect of increased traffic volumes on public transport services 

• The effect of construction traffic 

 

Issues related to the robustness of the traffic modelling 

• Concerns that the traffic forecasts are overstated or understated as a result of: 

o The use of a four step model 

o “Projecting” historical traffic growth trends forward, rather than making a 
“prediction” 

o Failure to adequately take account of induced demand 

• Concerns about pessimism bias and “predict and provide” 

• Concerns about forecast public transport usage being too high or too low 

• Concerns about whether the forecast travel time savings are consistent between the 
EES and Business Case 

 

6.3 Response to Issues Raised in the Submissions 

Set out below are my comments and responses to the issues raised by the written 
submissions relevant to the area of my expertise. 

6.3.1 Issues related to modelling assumptions 

6.3.1.1 Area covered by the modelling 

Some submissions raised concerns that the area considered within the traffic modelling was 
too small.  This view likely arose because the traffic impacts reported in the EES only show 
the impact within a primary study area.  However, the model used by VLC for the Project 
(the Zenith model) covers a much larger area than the primary study area of the project, and 
includes all of Melbourne, plus the surrounding regional cities of Geelong, Bendigo, Ballarat 
and Traralgon.  The area covered by the Zenith model is shown in Figure 3 below.   
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Figure 3: Area covered by the Zenith model 

 

6.3.1.2 Forecast years 

Some of the submissions raised concerns that the EES traffic modelling only considered 
2031, and did not consider the longer term impacts of the project post 2031.  This is 
correct.  The Zenith model was only used to forecast 2031 conditions as part of the EES.  I 
understand that a forecast year of 2031 was chosen by the Project Team because it is 
approximately ten years after the opening of the Project and the State Government 
maintains transport modelling assumptions for 2031. 

 
VLC produced additional forecasts (including 2021, 2031 and 2046) as part of the West Gate 
Tunnel (formerly Western Distributor) Business Case, but that traffic modelling did not form 
part of the EES. 
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6.3.1.3 Truck curfew assumptions 

Some of the submissions raised concerns about the details of truck curfew assumptions, 
particularly in relation to Blackshaws Road and Hudsons Road.  In our modelling, we have 
reflected truck curfews and other physical constraints which prevent access to trucks, by 
“banning” trucks from using certain roads, at particular times of the day.  Our assumed truck 
bans are set out below. 

Three levels of ban have been modelled: 

• 24 hour ban 
• AM peak and evening off peak ban (7am-9am & 6pm-7am) 
• Evening off peak ban (6pm-7am) 

Figure 4, Figure 5 and Figure 6 below depict the truck bans assumed in the modelling for: 

• The base year (2014): 
o Hyde Street (North of Francis Street) - 24 hour 
o Barkly Street (between Moore Street and Geelong Road) - 24 hour 
o Irving Street / French Street / Donald Street - 24 hour 
o Hyde Street / Douglas Parade (South of Francis Street) - evening off-peak 
o Francis Street - evening off-peak 
o Somerville Road - evening off-peak 

• The 2031 Base Case scenario (no West Gate Tunnel):  
o Base year plus 
o Buckley Street - 24 hour 
o Moore Street - 24 hour 
o Somerville Road - AM peak and evening off-peak 
o Hudsons Road - evening off-peak 

• The 2031 Project Case scenario (with West Gate Tunnel): 
o 2031 Base Case plus 
o Francis Street - 24 hour 
o Hudsons Road - 24 hour 
o Somerville Road - 24 hour 
o Blackshaws Road (Melbourne Road to Millers Road) - 24 hour 
o Blackshaws Road (Grieve Parade to Millers Road) - evening off-peak 
o Removal of the following bans 

▪ Hyde Street / Douglas Parade (South of Francis Street) 
▪ Francis Street east of Hyde Street 

Because the model “bans” trucks from using certain roads, the model implicitly assumes 
100% compliance with curfews.  In addition, the modelling assumes that all trucks are 
banned from using these roads at the times specified above.  Consequently, VLC’s 
modelling does not include any concept of permits, which might exempt local trucks from 
certain curfews. 
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Figure 4: Truck ban assumptions for 2014 

 

 

Figure 5: Truck ban assumptions - 2031 Base Case 
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Figure 6: Truck ban assumptions - 2031 Project Case 

 

6.3.1.4 Speed flow curves 

Information relating to the Zenith speed flow curves used for the Project can be seen in 
following EES reports: 

• “Transport Modelling for West Gate Tunnel Project - Local Area Model Validation 
Report for 2014 Model - Version 3.1.0” 1st May, 2017 - Appendix H of Technical 
Report A 

• “Transport Modelling for West Gate Tunnel Project - Base Case Model Development 
Report for 2014 EES Model - Version 3.1.0” 1st May, 2017 - Appendix I of Technical 
Report A 

• “Transport Modelling for West Gate Tunnel Project - Melbourne Wide Model 
Validation Report Version 3.1.0” 1st May, 2017 - Appendix J of Technical Report A 

 
Like all strategic transport models, the speed flow curves used in the Zenith model allow 
forecast traffic volumes to exceed capacity, albeit at low speeds.  Consequently, the traffic 
flows / speeds forecast by Zenith will not be completely reliable in cases of extreme traffic 
congestion, where traffic demand significantly exceeds road capacity. 
 
This issue was addressed through post-processing applied by other members of the Project 
Team (as shown in Figure 2 above).  The aim of that post-processing was to constrain the 
traffic volumes forecast by Zenith to the capacity of each road, with excess demand shifted 
before or after the peak periods. 
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6.3.1.5 Induced demand 

Some of the submissions raised concerns over whether “induced demand” had been 
accounted for in the modelling. 

When transportation infrastructure is built or upgraded, it can make certain types of travel 
more attractive, which can “induce” additional travel.   

Induced demand was discussed in Section 1.2.4 of the VLC report “Transport Modelling 
Summary, May 2017” which is contained in Appendix G of Technical Report A within the 
EES. 

The State Government has published two documents that discuss the capabilities of travel 
demand forecasting models in dealing with the way people and businesses respond to a 
road improvement: 

• “Induced Travel Demand  -  Draft Position Paper", Department of Transport Victoria, 
November 2009 

• “Transport Modelling Guidelines  -  Volume 2:  Strategic Modelling”,  VicRoads, 
December 2011 

The views expressed by DEDJTR (formally DoT) and VicRoads in their reports on induced 
demand are consistent with VLC’s views on the subject.  Updated for the West Gate Tunnel 
project, VLC’s view are summarised below: 

• Changing route  -  handled adequately by the West Gate Tunnel project model, 
which includes all of Melbourne and the surrounding regional cities (using the Traffic 
Assignment Sub-Model); 

• Changing destination  -  handled adequately by the West Gate Tunnel project 
model (using the Destination Choice Sub-Model); 

• Changing mode  -  handled adequately by the West Gate Tunnel project model 
(using the Mode Choice Sub-Model); 

• Changing departure time -  current models do not predict this phenomenon, 
meaning that travellers are not predicted to change their departure time in response 
to congestion.  Consequently, under heavily congested conditions, the model will 
tend to overpredict traffic volumes during the predefined peak periods and 
underpredict traffic volumes outside the peaks.  In the Transport Impact Assessment, 
this was accounted as a post-processing step by other technical advisors.  With this 
taken into consideration, I expect this limitation will have a fairly minimal impact on 
the West Gate Tunnel Project; 

• Making additional journeys  -  there is no consensus on whether this actually 
occurs to a scale that has any material impact on the capacity consumption of roads 
and/or economic benefit assessments.  Research by the State concludes that the 
“...induced demand from making additional journeys can be assumed to be negligible 
and need not be dealt with in the transport model” (VicRoads Transport Modelling 
Guidelines Volume 2, dated 26/04/2012).  I consider it unlikely that this form of 
induced demand will have a significant impact on the West Gate Tunnel project; and 

• Land use changes  -  current transportation models do not (on their own) currently 
predict this phenomenon, and would benefit from more investment in research on this 
topic.  This was handled via sensitivity testing of land use scenarios reflecting WGT 
Project uplift effects. 
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As part of its work for the Business Case, VLC analysed the effect of induced demand (as a 
result of changing route, destination, mode and land use) on: 

• The total traffic volume predicted to cross the Maribyrnong River screenline; and 
• The total predicted usage of West Gate Tunnel. 

I discuss the results of these analyses below. 

 

Maribyrnong River traffic screen line 

In the 2031 Base Case, without the West Gate Tunnel Project, the Zenith model forecasts 
growth in traffic across the Maribyrnong River screenline of 47.7% between 2011 and 2031. 

If the West Gate Tunnel Project is included in the 2031 road network, but changes of mode 
or destination are excluded, traffic growth across the Maribyrnong River screenline increases 
a further +0.9% due to changes of route (to 48.6%). 

We then consider the effect of three types of induced demand: 

• If induced changes of mode are included (e.g. people switching from public transport 
to car, as a result of upgrades to the road network), predicted traffic growth across 
the Maribyrnong River screenline increases a further +0.9% (to 49.5%); 

• If induced changes of destination are also included in addition to changes of mode 
(i.e. people changing the destination of their travel due to the improved travel times 
provided by the Project), predicted traffic growth across the Maribyrnong River 
screenline increases a further +0.6% (to 50.1%); and 

• If induced land use changes are included (in addition to changes of mode / 
destination), predicted traffic growth across the Maribyrnong River screenline 
increases a further +0.7% (to 50.8%). 

The cumulative effects described above are presented in Figure 7 below. 

 

Figure 7: Contribution of Induced Demand to Maribyrnong Screenline Traffic Growth 
(2011 to 2031) 
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Impact of Induced Demand on Forecast West Gate Tunnel traffic volumes  

A similar analysis was conducted in respect of the predicted usage of West Gate Tunnel.  It 
was found that: 

• Induced changes of mode (e.g. from public transport to car) increased the predicted 
usage of the West Gate Tunnel in 2031 by 2.1%; 

• Induced changes of destination increased the predicted usage of the West Gate 
Tunnel by a further 3.5%; and 

• Induced changes in land use increased the predicted usage of the West Gate 
Tunnel by a further 0.9%. 

The cumulative impacts described above are presented in Table 2 below. 

 

Table 2: Contribution of Induced Demand to West Gate Tunnel Volumes 

 

6.3.1.6 Public transport network assumptions 

VLC’s modelling of 2031 (in both the Base and Project Cases) included the Metro Tunnel 
Project (formerly known as Melbourne Metro).  Consequently, VLC’s modelling of 2031 
includes higher train frequencies and capacities on all suburban lines, particularly those in 
the west.  The assumed percentage change in inbound hourly AM peak passenger 
capacities is shown in Figure 8 below. 
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Figure 8: Change in inbound hourly passenger capacities in the AM peak between 
2014 and 2031 

 

6.3.1.7 Future public transport mode share 

Future public transport mode share (i.e. the share of all trips made by public transport) in 
2031 is not an input to the model.  Instead, future public transport mode share is a predicted 
output of the model, taking into account: 

• Changes to the future road and public transport networks; 
• Changes to transport costs (e.g. fuel, parking, tolls, public transport fares, etc.); 
• Forecast changes in traffic congestion; 
• Where population and employment growth are assumed to occur; and 
• Changes in demographic profiles. 

In the 2014 model, the estimated share of motorised trips made by public transport in the 
entire modelled area is 10% (including Melbourne, Geelong, Ballarat, Bendigo and 
Traralgon).  By 2031, this share is predicted to increase to 14%.   

Despite the forecast increase in the share of trips made by public transport, the overall 
absolute amount of car travel (measured in terms of car kilometres travelled) is still forecast 
to increase substantially by 36%.  This is because: 

• Population is expected to increase by approximately 34% between 2014 and 2031 in 
metropolitan Melbourne, according to VIF2014 forecasts; and 

• Much of this population growth is forecast to occur in outer suburbs, where the 
average car trip length is relatively long. 
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6.3.1.8 Urban redevelopment sites 

The forecast demographic and land use assumptions for 2031 are documented in Section 
3.1 of VLC’s “Transport Modelling for West Gate Tunnel Project - Base Case Model 
Development Report for 2014 EES Model - Version 3.1.0” 1st May, 2017 - Appendix I of 
Technical Report A. 

Future input assumptions for population, employment and education enrolments were 
sourced from DEDJTR, based on the work of SGS.  Several submissions raised concerns 
about major urban renewal projects not being included in the modelling assumptions, 
particularly the following sites: 

• Former Dons site in Blackshaws Road, Altona North (Precinct 15) 
• Blackshaws Road and Stephenson Street, South Kingsville (Precinct 16) 
• Melbourne Road and Birmingham Street, Spotswood (Precinct 17) 
• Old Bradmill (Yarraville Gardens) site in Francis Street 
• E-Gate 
• Arden / Macaulay urban renewal area 

In the EES, the Former Dons site (Precinct 15), Blackshaws Road and Stephenson Street, 
South Kingsville (Precinct 16) and Melbourne Road and Birmingham Street, Spotswood 
(Precinct 17), the Old Bradmill (Yarraville Gardens) site in Francis Street and the Arden / 
Macaulay urban renewal area are assumed to be fully completed in 2031, while E Gate is 
assumed to be partially completed in the 2031. 

 

6.3.1.9 Road and rail connections to / from and within the Port of 

Melbourne 

Some of the submissions raised concerns over whether West Gate Tunnel Project would be 
necessary if the Port of Melbourne was connected to an intermodal terminal in the west by 
rail.  The EES traffic model developed by VLC is based on 2031 Reference Case  
Assumptions developed by the State of Victoria for transport modelling purposes.  The 2031 
Reference Case assumes the following: 

• Port of Melbourne (PoM) remains the only container port in Victoria through to 2046; 
• No change to the rail connection at Port of Melbourne in the modelling of 2031; 
• Interstate rail freight shifts from Dynon to the Western Intermodal Freight Terminal 

(WIFT) in 2032, therefore WIFT first appears in the 2046 scenario; and 
• Port Rail Shuttle (PRS) first appears in the 2046 scenario (PRS was formerly known 

as the Melbourne Intermodal System (MIS)). 

6.3.1.10 Forecast truck volumes into and out of the Port of Melbourne 

The number of trucks entering and leaving the Port of Melbourne in 2031 is an assumed 
input to VLC’s model.  Our assumptions are based on the State of Victoria’s 2031 Reference 
Case transport modelling assumptions, and can be seen in Table 3.3 in VLC’s “Transport 
Modelling for West Gate Tunnel Project - Base Case Model Development Report for 2014 
EES Model - Version 3.1.0”, dated 1st of May 2017, which can be found in Appendix I of 
Technical Report A. 

 

6.3.1.11 Construction traffic 

Construction traffic associated with the construction of the West Gate Tunnel Project (or any 
other project) is not reflected in VLC’s modelling. 
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6.3.1.12 Treatment of truck types (including Dangerous Goods Vehicles) 

Some of the submissions raised concerns about whether the modelling properly took 
account of Dangerous Goods Vehicles. 

The strategic modelling undertaken by VLC does not distinguish between Dangerous Goods 
Vehicles and other trucks.  In VLC’s modelling, trucks are segmented into two categories: 

• Light trucks (Austroads vehicle class 3: 2 axle medium rigid trucks) 
• Heavy trucks (Austroads vehicle classes 4 and above) 

 

6.3.1.13 Bus crush capacities 

One of the submissions questioned the bus crush capacities assumed in the modelling. 
Crush capacity is defined as the maximum number of passengers that can reasonably be 
accommodated in a public transport vehicle.  One of VLC’s technical notes refers to buses 
having an assumed crush capacity of 75, whereas one of the submissions notes that there is 
a legal limit of 68 passengers, and questions whether using this assumption would change 
the modelling results. 

The modelling undertaken by VLC for the West Gate Tunnel EES assumed that public 
transport vehicles are unconstrained (i.e. have no upper bound on their crush capacity).  The 
reasons for this are as follows: 

• Modelling public transport capacity constraints significantly increases model run 
times (and thus increases the cost of modelling); and 

• It was considered that modelling public transport capacity constraints would not 
materially alter the results for the West Gate Tunnel Project. 

To confirm the latter point, we undertook a sensitivity test of the Project Case in which public 
transport capacity constraints were applied (using crush capacities of 75 for buses).  The 
result was to increase the predicted usage of West Gate Tunnel by 1.8% (Table 3.3 in VLC’s 
report “Transport Modelling for West Gate Tunnel Project - Transport Modelling Summary”, 
15th May, 2017 found in Appendix G of Technical Report A).   

We do not consider this material in the context of the EES.  If a crush capacity of 68 had 
been applied to buses (instead of 75), we expect the increase would have been very slightly 
larger. 

 

6.3.1.14 The effects of new vehicle technologies, autonomous vehicles, 

electric vehicles, job automation, 3D printing 

Some of the submissions raised concerns about whether the modelling had taken account of 
potential future changes to: 

• Vehicle technology (e.g. autonomous vehicles, electric vehicles) 
• Manufacturing technology (e.g. 3-D printing) 
• Artificial intelligence (resulting in further job automation) 

The modelling does not reflect any potential disruption or change caused by autonomous or 
electric vehicles.  There is a great deal of uncertainty about what the impact of these 
technologies will be, or when that impact might occur.  For example, autonomous vehicles 
may allow higher hourly vehicle capacities to be achieved on freeways.  However, 
autonomous vehicles may also increase the demand for car travel (by older and younger 
people, and those travelling to the CBD who no longer need to park). 
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The traffic modelling also does not make any explicit assumptions about changes to 
manufacturing technology (e.g. 3-D printing), or job automation.  However, the Zenith model 
takes as input employment forecasts (by industry category) which are provided as part of the 
State of Victoria’s Reference Case Assumptions for 2031.  Those employment forecasts 
may make some allowance for such changes. 
 

6.3.2 Issues related to traffic impacts 

6.3.2.1 Traffic impacts within the primary study area 

Many of the submissions raised concerns that the Project will cause an increase in traffic, 
and particularly an increase in the volume of trucks, on certain roads, including: 

• Roads that provide connections to / from the West Gate Freeway, such as 
Williamstown / Melbourne Road, Millers Road, Grieve Parade, Hyde Street; 

• Roads in Hobsons Bay which may attract greater truck volumes as a result of toll 
avoidance and proposed truck curfews in Yarraville, such as Blackshaws Road, 
Hudsons Road, Mason Street, Kororoit Creek Road, and North Road; and 

• Roads which may increase in volume as a result of the Project’s connections to the 
CBD, such as Hawke Street, Victoria Street, Dryburgh Street, Arden Street, 
Macaulay Road, Queensberry Street, Curzon Street and the intersection of Footscray 
Road and Wurundjeri Way. 

Figures 11-14 and 11-15 of the EES show the estimated impact of the Project on total traffic 
and truck volumes respectively, in the vicinity of the Project. Figure 25-6 from the EES 
shows the estimated traffic impacts near the city access connections. Those figures from the 
EES are presented in Figure 9, Figure 10 and Figure 11 below. 

 

 

Figure 9: Forecast changes in two-way weekday traffic volumes caused by the Project 
in 2031 (capacity constrained) 
Source: Figure 11-14 of the EES 
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Figure 10: Forecast changes in two-way weekday truck volumes caused by the 
Project in 2031 (capacity constrained) 
Source: Figure 11-15 of the EES 
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Figure 11: Forecast changes in two-way weekday traffic volumes caused by the 
Project in 2031 in Inner Melbourne (capacity constrained) 
Source: Figure 25-6 of the EES 
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The impacts shown in the above figures are not a pure output from the Zenith model, but are 
instead a derived output following a post-processing step, which applies capacity constraints 
to the Zenith outputs, as described in Figure 2 above.   

 

6.3.2.2 Traffic impacts outside of the primary study area 

Figures 11-14, 11-15 and 25-6 of the EES show the traffic impacts of the Project within the 
local vicinity of the Project.  Some of the submissions raised concerns about traffic impacts 
outside of this area. 

The traffic model we have used for this Project does consider traffic impacts outside of the 
local vicinity of the Project.   

The forecast impact of the Project on weekday traffic volumes (including cars and trucks) in 
a wider area in 2031 is shown in Figure 12 below.  Blue indicates a decrease in traffic 
volumes, while red indicates an increase, while freeway impacts have not been shown 
because they are of a significantly larger magnitude than the other changes, and would 
therefore render the other changes illegible.  The results in Figure 12 below are slightly 
different to the results shown in the EES in the local vicinity of the Project (in Figure 9 
above).  That is because: 

• The results in Figure 12 below are pure outputs of the Zenith model, and are not 
constrained based on the physical capacities of each road, whereas the results in the 
EES have been refined by applying capacity constraints using a post-processing 
step, as summarised in Figure 2 above; and 

• The Zenith model results shown in Figure 12 below are based on truck bans on the 
roads shown in Section 0 above.  The traffic impacts in the EES are more refined 
because they make some allowance for local trucks which may be exempt from truck 
curfews.  In addition, the EES assumes that ‘traffic management measures’ will be 
implemented on Blackshaws Road and Hudsons Road to reduce truck traffic, 
whereas Zenith assumes that trucks are banned on those roads as follows: 

o a 24 hour truck ban on Blackshaws Road east of Millers Road; 
o an evening off peak truck ban on Blackshaws Road west of Millers Road; and 
o a 24 hour truck ban on Hudsons Road east of Melbourne Road. 

In the vicinity of the Project, the traffic impacts in the EES should be relied upon rather than 
the pure Zenith outputs below. 

Referring to Figure 12 below, in the areas outside of the local vicinity of the Project, it can be 
seen that the model forecasts that total weekday traffic volumes will: 

• reduce on a number of east-west roads such as Somerville Road (west of Geelong 
Road), Sunshine Road, Ballarat Road and Racecourse Road (west of CityLink); and 

• increase in the western suburbs on Douglas Parade, Boundary Road, and slightly 
increase on Mason Street, and increase in the inner north on Victoria Parade / 
Victoria Street, the Alexandra Parade Corridor and Johnston Street. 

The forecast impact on weekday truck volumes is shown in Figure 13 below.  In the areas 
outside of the local vicinity of the Project, the model forecasts that truck volumes will 
increase on Douglas Parade, North Road, Mason Street, and small increases in West 
Melbourne and North Melbourne. 

The modelling assumes that there are no curfew exemptions for trucks destined for local 
areas.  If such exemptions were introduced, the effect could be to dampen the truck 
decreases on roads where curfews are assumed to apply, and to dampen the truck 
increases on other roads.
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Figure 12: Zenith output showing wider changes in weekday traffic volumes caused by the Project in 2031 (not capacity constrained) 

 



Transport Modelling for West Gate Tunnel Project  

Report by Tim Veitch  

  
 

26 

 

Figure 13:  Zenith output showing wider changes in weekday truck volumes caused by the Project in 2031 (not capacity constrained) 
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6.3.2.3 The effect of increased traffic volumes on public transport 

services 

Some of the submissions also raised concerns about whether the increased traffic volumes 
on certain roads could impede buses and trams. 

Figure 14 below shows the forecast increases and decreases in total traffic, overlaid with the 
2031 bus network in black.  A number of bus routes operate on road segments where traffic 
volumes are forecast to decrease, and are therefore expected to experience travel time 
improvements to some degree.  Some examples include the 404 (Williamstown - Moonee 
Ponds), the 414 (Laverton Station to Footscray), and the 431 (Yarraville to Kingsville). 

Some bus routes operate along sections of roads that are forecast to experience traffic 
increases (such as Millers Road), and are therefore expected to experience a deterioration 
in travel time to some degree on those sections.  However, these bus routes generally also 
use sections of road that benefit from reduced traffic volumes (and improved travel speeds).  
Therefore, the net effect should generally be to improve bus travel times in the west.  
However, buses in the inner city (e.g. on the eastern end of Victoria Street and route 401) 
may experience a slight deterioration in travel times.  

 

Figure 14: Zenith output showing changes in traffic volumes in relation to the bus 
network (not capacity constrained) 

Figure 15 below depicts the forecast impact of the Project on weekday traffic volumes in the 
inner northern suburbs where trams may be affected.  The 2031 tram network (based on 
DEDJTR service plans) is overlaid in black. 

The Project is forecast to cause an increase in east-west traffic through Melbourne’s inner 
north, along Victoria Street / Victoria Parade, Queensberry Street and Cemetery Road 
East.  These traffic increases may result in slight delays to north-south tram movements 
serving the CBD if traffic signals and phasings are adjusted to cater for the increased east-
west demand.   

This issue is discussed in greater detail the Transport Impact Assessment included as 
Technical Report A in the EES. 
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Figure 15: Zenith output showing changes in traffic volumes in relation to the tram 
network (not capacity constrained)  

6.3.2.4 Construction Traffic 

Some of the submissions raised concerns about construction traffic related to the West Gate 
Tunnel Project, the Metro Tunnel Project, and various other land redevelopments.  Particular 
concerns were raised in relation to New Street in South Kingsville.  Our modelling has not 
accounted for construction traffic. 

6.3.3 Issues relating to the robustness of the traffic modelling 

6.3.3.1 Concerns that the traffic forecasts are overstated or understated 

Some of the submissions raised concerns that the traffic forecasts are understated or 
overstated, for various reasons.   

Some of the concerns related to the assumptions made in the modelling (e.g. the inclusion of 
additional road network upgrades such as the CityLink Tullamarine Widening Project, or 
whether or not a new rail freight connection is included to the Port of Melbourne).  Where 
that is the case, my response is that the assumptions adopted in the modelling are based on 
the State of Victoria’s Reference Case transport modelling assumptions, consistent with 
those used on other major projects. 
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Some of the concerns related to the transport modelling methodology used by VLC to 
produce its forecasts.  In summary, those concerns were: 

• The use of a four step model 

• That the model’s traffic forecasts are simply a “projection” of historical traffic growth, 
and not a “prediction” 

• Whether induced demand has been adequately taken account of 

• Whether the traffic forecasts produced by the model are reasonable 

 

I address each of these issues below. 

The use a four step model 

Some of the submissions are critical of VLC’s use of a four step modelling approach to 
forecast traffic in 2031.  The main criticisms were: 

• That four step modelling originated in the United States in the 1950s, explicitly to 
support road network expansion within major cities, and that such models are now 
out-of-date; and 

• That four step models are “notoriously inaccurate”, particularly for toll roads. 

In response to the first criticism: 

• While the high level “framework” of four step modelling originated in the 1950s, the 
practice of four step modelling has changed significantly since then, underpinned by 
increases in computing power, and the availability of more reliable data sets.  The 
main changes have been the inclusion of greater spatial detail, greater demographic 
detail, greater segmentation of trip purposes and time periods, and the inclusion of 
non-car travel within the model (e.g. public transport, walking and cycling); and 

• Enhanced four step models remain the most common approach used by transport 
modellers around the world.  All of the operational transport models commonly used 
in Australia are four step models. 

In response to the second criticism (regarding accuracy): 

• It is correct that some toll road forecasts in Australia have been very inaccurate, with 
four toll roads going into bankruptcy (the Cross City Tunnel (Sydney), Lane Cove 
Tunnel (Sydney), Clem7 tunnel (Brisbane) and Airport Link (Brisbane)).  Other toll 
roads have also been overpredicted, but to a lesser degree, including EastLink 
(Melbourne) and Sydney’s M7; 

• VLC was not responsible for the inaccurate traffic forecasts produced for any of the 
above mentioned toll roads.  Where VLC has used its Zenith model to produce traffic 
forecasts for toll roads in Australia, those forecasts have consistently achieved a 
credible level of accuracy.  This includes forecasts for all of the four failed toll roads, 
as well as EastLink in Melbourne for the Victorian State Government; and 

• Having produced reliable traffic forecasts for Australian toll roads, and having 
conducted post-mortem audits of the models used on 3 of the above 4 failed toll 
roads (in our role as expert witnesses or expert advisors), it is VLC’s view that the 
inaccurate toll road forecasts produced for Australian toll roads were not caused by 
the four step modelling approach. 

The Zenith model, which is being used to produce traffic forecasts for the West Gate Tunnel 
Project, has a strong track record of predicting demand for toll roads.  Table 3 below 
presents a comparison of the Zenith model’s traffic forecasts (where such forecasts have 
been produced prior to opening of the project) compared with actual traffic volumes 
observed approximately 18 months after opening on four toll roads in Australia.  For 
reference, the inaccurate forecasts produced by the successful bidder on each project are 
also included.   
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Table 3: Comparison of forecast and actual usage of toll roads 

I am confident that the Zenith model provides a reasonable basis for forecasting demand for 
the West Gate Tunnel Project. 
 

Whether the model’s traffic forecasts are simply a “projection” of historical traffic 
growth 

Some of the submissions raised concerns that VLC’s traffic forecasts were simply a 
“projection” or “extrapolation” of historical traffic growth, rather than being a future prediction 
based on independent modelling of future conditions. 

This is not the case for the following reasons: 

• The model’s forecasts are based on future input assumptions that reflect: 
o The scale and spatial distribution of population and employment growth 
o Changes in demographic profiles 
o Changes in the mix of employment types (e.g. a general shift from 

manufacturing to services) 
o Changes to the future road and public transport networks 
o Changes to future transport costs (e.g. fuel costs) 

• The traffic forecasts produced based on these future input assumptions are broadly 
similar to what has been historically observed, mainly because Melbourne has been 
assumed to continue to grow at a similar rate to what it has done in the past.  These 
future input assumptions are provided to VLC by the State of Victoria, as part of its 
standard Reference Case transport modelling assumptions that are used on all 
transportation projects. 

 

Whether induced demand has been adequately accounted for 

Some of the submissions raised concerns about whether induced demand had been 
adequately catered for in the modelling.  In particular, there were concerns that the land use 
impacts of the project had not been allowed for in the forecasting. 

Zenith: Sophisticated Toll Choice Modelling 
VLC Predictions and Actual Traffic Volumes on Australian Toll Roads

Toll Road Actual Volume Winning Bid Forecast Zenith Forecast

Cross City Tunnel,
Sydney

32,500 90,000
(+275%)

30,000
(-10%)

Lane Cove Tunnel, 
Sydney

57,000 ~115,000
(+200%)

62,000
(+9%)

Clem 7,
Brisbane

26,000 109,000
(+420%)

34,000
(+30%)

Airport Link, 
Brisbane

53,300 195,000
(365%)

54,000
(+1%)

Clem 7 (2010)

Cross City Tunnel (2005)

Lane Cove Tunnel (2007)

Airport Link (2012)
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The traffic modelling outputs included in the EES are based on a static land use that does 
not reflect any land use impacts of the Project. 

However, during the West Gate Tunnel Business Case, SGS was engaged to assess the 
likely land use impacts of the Project in 2031.  The SGS Report1 indicated that population 
and employment in the inner west of Melbourne would increase by around 1% to 2% as a 
result of the West Gate Tunnel Project in 2031.  These changes appear plausible to me 
given that this project primarily upgrades road capacity within an existing corridor (i.e. the 
West Gate Freeway corridor), rather than opening up a new corridor for development.  As 
part of the Business Case, VLC undertook a sensitivity test using the induced land use 
scenario provided by SGS, and found that the traffic impacts were generally similar to the 
land use impacts (e.g. generally an increase of 1% to 2% in the study area). 

Reasonableness of the forecast change in car use per capita 

At a high level, the two key determinants of future traffic growth are: 

• Future population growth 
• Changes in car use per capita 

As described above, the population forecasts used by VLC were based on the State of 
Victoria’s Reference Case transport modelling assumptions. 

As a sensibility check of the second key determinant (i.e. changes in car use per capita), we 
compared the Zenith model’s forecast change in car use per capita (measured in terms of 
car kilometres travelled per person) in Melbourne, against a range of forecasts produced by 
the Federal Government agency responsible for forecasting car use - the Bureau of 
Infrastructure, Transport and Regional Economics (BITRE).  The result is shown in Figure 16 
below. 

 

                                                   
1 Available here: http://economicdevelopment.vic.gov.au/__data/assets/pdf_file/0004/1237279/Western-Distributor-Attachment-
M-Land-Use-Report.pdf 
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Figure 16: Comparison of per capita car usage forecast by BITRE and Zenith 

In summary, VLC is forecasting that car use per capita will increase very slightly between 
2014 and 2031, which is in line with BITRE’s “Lower Baseline” scenario. 

 

6.3.3.2 Concerns about pessimism bias and “predict and provide” 

Some of the submissions raised concerns that the VLC forecasts might be influenced by 
what is termed “pessimism bias”, which reflects in the Base Case (without the Project) being 
overly congested as a result of unrealistically high traffic growth.  Some of the submissions 
refer to this as “predict and provide” - in other words, by overstating the problems in the 
Base Case, the need for the Project is also overstated. 

Fundamentally, our forecasts are based on two key assumptions: 

• First, that Melbourne’s population will continue to grow (as assumed in the State of 
Victoria’s Reference Case assumptions); and 

• Second, that Melburnians will continue to travel in a similar way to what they do 
today. 

In other words, the modelling assumes that population growth will occur, and that new 
residents will have travel aspirations similar to today’s Melbourne residents.  As a result of 
this, in a Base Case scenario (in which certain pieces of infrastructure are not built), the 
model will forecast significant traffic congestion. 

The above comparison against BITRE’s forecasts indicate that VLC’s forecasts of aggregate 
traffic growth are not overstated, which suggests that VLC’s forecasts do not suffer from 
“pessimism bias”. 
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6.3.3.3 Concerns over forecast public transport usage to and from 

certain areas being too high or low 

One of the submissions raised a concern that VLC’s forecast of public transport mode share 
in the west (as a fraction of all motorised trips) was the same in both the Base and Project 
cases - at 13%.  We understand that the concern was that the percentage was expected to 
be different in the Project Case compared to the Base Case. 

I have reviewed the relevant statistic, and identified that it relates to the forecast public 
transport mode share for Melbourne’s ‘western suburbs’, which includes all of the Local 
Government Authorities (LGAs) shown in Figure 17 below.  It can be seen that the area is 
quite large, and extends well beyond the immediate vicinity of the Project.  This explains why 
the impact of the project on the public transport mode share to the western suburbs appears 
not to be material – i.e. the western suburbs includes a large area well beyond the area 
impacted by the project. 

 

 

Figure 17: The area referred to as "Western Suburbs" 

 

To further check the result in question, I have also reviewed the model outputs in more 
detail.  I have identified that the model does forecast a drop in rail patronage from the west 
as a result of the Project.  The forecasts indicate a reduction in rail passenger loads east of 
Footscray station of about 2,000 passengers per day (which is 0.5% of rail passengers at 
that location in 2031).  This is in line with the ‘induced demand’ analysis above, which 
indicated that the Project is expected to cause a small shift in demand from public transport 
to car, which increases demand for the Project by around 2%. 
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This analysis indicates that the Project does have an impact on public transport mode 
shares in the west.  It is just a small impact when expressed as a percentage of all public 
transport usage in the western suburbs. 

 

6.3.3.4 Consistency between the EES and Business Case 

Some of the submissions raised concerns that the reported travel time savings of the Project 
were inconsistently reported in the West Gate Tunnel EES compared to the Business Case. 

Travel speed outputs of VLC’s Zenith model were one input to the relevant travel time saving 
calculations.  I understand that the primary reason for the difference in reported travel time 
savings is that one document reported two way time savings (i.e. for a return journey), while 
one document reported one way time savings. 

 

7. Response to IAC Questions and Further Information 

Request 

Response to Request 21(a)  

 

VLC’s traffic modelling for 2031 (which underpinned the EES) included assumptions about 
the number of trucks entering and leaving Swanson Dock and Webb Dock each weekday.  
Our model inputs were defined in terms of trucks, rather than TEUs.  Those inputs are set 
out in Table 3.3 in VLC’s “Transport Modelling for West Gate Tunnel Project - Base Case 
Model Development Report for 2014 EES Model - Version 3.1.0” 1st May, 2017 which can 
be found in Appendix I of Technical Report A, and are reproduced in Table 4 below. 
 

 

Table 4: Assumed truck volumes exiting 

 
 
 
 

Fre ight Are a TZ_ 3 9 2 3 2 0 14 2 0 2 1 2 0 3 1 2 0 4 6

PoM-  Swanson Dock West 170 2814 3831 4957 8037

PoM-  Swanson Dock East 171 2790 3831 4957 8037

PoM-  Appleton Dock 169 191 262 339 550

PoM-  Victoria Dock 172 48 66 85 138

PoM-  Swanson Dock Precinct Sub- Total 5843 7991 10338 16762

PoM-  Webb Dock 178 1877 3186 5411 8913

Dynon Rail Terminal North 166 1778 2164 1238 1497

Dynon Rail Terminal South 167 1778 2164 1238 1497

Dynon Rail Terminal Sub- Total 3555 4328 2476 2994

PoM-  Mobil Dock Yarraville* 523 1660 1660 1660 1660

PoM-  CC Container Yard** 479 120 120 120 120

Caltex -  Newport 522 170 170 170 170

Port of Hastings 1833 212 204 215 215

WIFT / Truganina Terminal 2971 723 2384 6510 10176

Lyndhurst Terminal 2014 0 0 0 0

Somerton Terminal 2733 289 289 289 289
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Response to Request 21(b) 
As stated in Section 6.3.1.9 above, it was assumed that Interstate rail freight shifts from 
Dynon to the Western Intermodal Freight Terminal (WIFT) in 2032, therefore WIFT first 
appears in the 2046 scenario (and not in the 2031 scenario included in the EES). 
 
This assumption was based on the State of Victoria’s Reference Case transport modelling 
assumptions. 
 
Response to Request 21(d) 
The State of Victoria’s Reference Case transport modelling assumptions, which are the 
basis for our modelling, assume that Port of Melbourne (PoM) remains the only container 
port in Victoria through to 2046. 
 
Response to Request 21(e) 
I understand that Swanson Dock and chemical storage facilities are assumed to remain on 
Coode Island. 
 

Other Requests 
There are some additional requests in the IAC's Preliminary Matters and Further Information 
Request dated 18 July which I expect to depend on modelling outputs provided by VLC.  
Those requests are numbered 6, 18 and 19.  I understand that those requests will be 
responded to by other experts, using VLC’s outputs as inputs to their work. 
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Declaration 

I have made all the inquiries that I believe are desirable and appropriate and that no matters 
of significance which I regard as relevant have to my knowledge been withheld from the 
Inquiry and Advisory Committee. 

 

 

........................................................................... 
Signed 

 
Date: 1 August 2017 
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Appendix A - Matters Raised by PPV Guide to Expert 

Evidence  

 

(a) the name and address of the expert; 

Timothy Robert Veitch; 

62/53 Vernon Terrace 

Teneriffe, QLD, 4005. 

 

(b) the expert's qualifications and experience; 

(i) The author of this report, Tim Veitch has 15 years of experience in the 
transport planning and travel forecasting/modelling industry (including toll 
road forecasting); 

(ii) In his 15 years of experience working in this industry: 

(A) He has spent 8 years of his career working as VLC’s Technical 
Director.  In this role, Tim was heavily involved either as a traffic 
forecaster, or as a technical advisor, in many of VLC’s transport 
planning and traffic forecasting projects; 

(B) He has spent 2.5 years of his career working as VLC’s Chief 
Executive Officer; 

(C) He has led the development and application of sophisticated toll road 
forecasting models in Brisbane, Sydney and Melbourne; 

(D) He has been heavily involved in the preparation of traffic and revenue 
forecasts for both Government and the private sector in both 
greenfield and brownfield projects for the following toll roads in 
Australia: 

 East Link, CityLink, and East West Link toll roads in Melbourne; 
and 

 The Clem7 tunnel, Legacy Way, Gateway Motorway and Logan 
Motorway in Brisbane; 

(E) He has been heavily involved in the on-going development of multi-
modal travel demand forecasting models for all of Australia’s 
mainland capital cities, including models with a proven toll road 
forecasting capability. 

(iii) A more detailed summary of Tim’s experience is set out in Appendix B. 

(c) a statement identifying the expert's area of expertise to make the report; 
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(i) VLC’s work for this project involved the development and application of multi-
modal travel demand forecasting model, so as to assess the potential 
strategic impacts of the Project; 

(ii) Tim is an industry leading expert in the development and application of such 
models.  He is the lead architect and developer of the Zenith model of 
Victoria, which was used by VLC on this project; 

(iii) Tim has significant experience in the transport modelling of major projects in 
Victoria, having been heavily involved in: 

(A) EastLink; 

(B) CityLink Material Adverse Effects related to Wurundjeri Way; 

(C) East West Link; 

(D) Melbourne Metro;  

(E) Geelong Bypass; and 

(F) The Eddington East-West Link Needs Assessment. 

(d) a statement identifying all other significant contributors to the report and where 
necessary outlining their expertise; 

(i) In preparing this report, I was assisted by the following VLC staff: 

(A) Mike Veitch – Project Director – Qualification: Master of Science 
(Transportation Engineering), University of Leeds, 1972; Bachelor of 
Engineering (Civil), University of Leeds, 1970; 

(B) Aaron Alaimo – Project Manager – Qualifications: Bachelor of 
Engineering (Civil), University of Melbourne 1997; and 

(C) Louisa Sorrentino – Senior Transport Modeller – Qualification: 
Bachelor of Engineering (Civil), University of Melbourne 2012. 

(e) all instructions that define the scope of the report (original and supplementary and 
whether in writing or oral); 

(i) I received a written letter of instruction from Clayton Utz on the 6th of July, 
2017.  That letter is attached as Appendix C; 

(ii) At a meeting with Clayton Utz on the 27th of July, I received the following oral 
instructions: 

(A) To include in my report a summary of VLC’s role in the EES, including 
our interactions with other members of the Project Team; and 

(B) To include in my report a description of the Project as it is coded 
within VLC’s modelling. 

(f) the identity of the person who carried out any tests or experiments upon which the 
expert relied in making this report and the qualifications of that person; 
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(i) In preparing this report, I relied upon traffic modelling and analysis prepared 
by the VLC Project Team during the preparation of the EES.  The traffic 
modelling and analysis were prepared by the following VLC staff: 

(A) Aaron Alaimo – Project Manager – Qualifications: Bachelor of 
Engineering (Civil), University of Melbourne 1997; 

(B) Louisa Sorrentino – Senior Transport Modeller – Qualifications: 
Bachelor of Engineering (Civil), University of Melbourne 2012; and 

(C) Lawrence Leung – Transport Modeller – Qualifications: 
MEng(Mechatronics) – University of Melbourne, 2014; DipInform – 
University of Melbourne, 2012; BSc – University of Melbourne, 2012. 

(g) a statement setting out the key assumptions made in preparing the report; 

(i) In preparing this report, I have assumed that all of the submissions relevant 
to my area of expertise have been allocated to me.  I am referring here to the 
submissions listed in Section 6.1 of this report. 

(h) a statement setting out any questions falling outside the expert's expertise and also a 
statement indicating whether the report is incomplete or inaccurate in any respect. 

(i) The scope of my expertise in relation to the EES is limited to the preparation 
of traffic modelling outputs, reflecting the strategic level transportation 
impacts of the Project in 2031;   

(ii) In order to prepare those traffic modelling outputs, my team and I have relied 
upon inputs from the Project Team, including: 

(A) The State of Victoria’s Reference Case transport modelling 
assumptions (which define future population / employment 
assumptions, future transportation network assumptions, etc.); and 

(B) The definition of the Project as specified by the Project Team in 
conjunction with VicRoads and other Technical Advisors (e.g. road 
geometry, configuration, speed limits, etc.). 

(iii) The following are outside my area of expertise: 

(A) Detailed traffic impacts of the Project (e.g. the impact of the Project 
on the performance of individual road sections or intersections or 
particular public transport routes); and 

(B) The rationale behind particular input assumptions taken from the 
State of Victoria’s Reference Case transport modelling assumptions, 
or received from other members of the Project Team (e.g. the 
definition of the Project). 

(iv) To the best of my knowledge, nothing in this report is incomplete or 
inaccurate.  
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Appendix B - Tim Veitch’s Curriculum Vitae 

Position: Chief Executive Officer | Veitch Lister Consulting 

Qualifications: B.Science (Mathematics) & B.Commerce (Finance) – The University of 
Queensland, 2004 

Summary of experience 

Tim is the Chief Executive Officer of Veitch Lister Consulting and leads the model 
development team.  He has 14 years’ experience in the development of sophisticated four-
step transport models and the software within which they operate and is a recognised 
industry leader in this field in Australia. 
  
Tim’s primary area of expertise is the development and application of strategic transportation 
models, being responsible for the development of Zenith, a multi-modal transportation 
modelling system which has been implemented in eight Australian cities / regions. These 
models are used extensively in the planning of many of Australia’s largest transport 
infrastructure projects. 
  
During his career, Tim has also been heavily involved in transport modelling applications.  
He has played key leadership roles in the transport modelling for numerous toll roads, metro 
rail systems, and strategic planning studies, including the EastLink toll road, East West Link 
and Western Distributor (Melbourne); as well as Sydney Metro and Melbourne Metro. 
  
Tim’s expertise in both the development and application of transportation models makes him 
unique within the industry, and allows him to develop bespoke modelling systems to analyse 
real-world transport problems.  Examples include the development of innovative toll choice 
models, public transport crowding models and capacity constrained station parking models. 
 
Tim is also the author of public transport assignment software which is sold as part of the 
Dutch transport modelling software package OmniTRANS, and is used extensively in the 
Netherlands. 
 

Relevant Project Experience 

Expert Witness 

• BrisConnections Proceedings, PPB Advisory (2014-present) 

Expert Witness - Tim is involved as an Expert Witness in proceedings related to the 
failed Airport Link toll road in Brisbane.  Tim prepared a joint Expert Report with Mike 
Veitch. 

• Rivercity Motorways Litigation, Korda Mentha (2013-14) 

Lead Assistant to the Expert Witness - Tim was the lead assistant to Mike Veitch 
in his role as Expert Witness in proceedings related to the failed Clem7 toll road in 
Brisbane.  Tim was heavily involved in analysing the traffic models which were used 
to produce traffic forecasts for Clem7, and for preparing data which was input to the 
Expert Report. 

Toll Road Forecasting 
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• Legacy Way, Queensland Motorways Limited (2013-2014) 

Expert Technical Advisor - Tim was heavily involved as an expert technical 
advisor in VLC’s preparation of investment grade traffic and revenue 
forecasts for Queensland Motorways Limited (QML).  Those forecasts were 
relied upon by QML to support its successful purchase of the Legacy Way 
Tunnel from the Brisbane City Council. 

• East West Link, Linking Melbourne Authority, VIC (2013-14) 

Lead Traffic Forecaster - Tim was VLC’s lead traffic forecaster during the 
Victorian Government’s East West Link Needs Assessment study which 
proposed a major new toll road in inner Melbourne (the East West Link).  In 
2013/14, Tim was heavily involved as an expert technical advisor in VLC’s 
preparation of updated traffic forecasts for East West Link to support the 
Victorian Government’s East West Link Business Case. 

• Long Term Traffic and Toll Revenue Forecasting, Queensland Motorways 
Limited (2013) 

Expert Technical Advisor - Tim was heavily involved in the preparation of 
investment grade traffic forecasts for two existing toll roads in Brisbane, being 
the Gateway Motorway and Logan Motorway.  Those forecasts were relied 
upon by QML as part of its debt refinancing. 

• Clem7 tollway demand and business advisory, Queensland Motorways Limited 
(2010) 

Lead Model Developer - Tim refined VLC’s traffic model of Brisbane to more 
accurately forecast demand for the soon to be built Clem7 tunnel. The 
resulting traffic model was used to produce traffic forecasts for QML. 

• Melbourne CityLink MAE, Melbourne CityLink Authority (2009) 

Lead Transport Modeller - Tim undertook modelling to estimate the impact 
of Wurundjeri Way on the future toll revenue of the CityLink toll road.  This 
modelling was used to assess the material adverse effects claim by 
Transurban against the State of Victoria.  Tim also reviewed and reported on 
the transport modelling conducted by Transurban as part of the case. 

• EastLink, Southern and Eastern Integrated Transport Authority, VIC (2003-
2004) 

Lead Traffic Forecaster & Model Developer - Tim was the lead traffic 
forecaster in VLC’s preparation of traffic and revenue forecasts for the 
EastLink toll road in Melbourne.  EastLink was successfully opened in 2008.  
As part of the project, Tim developed an entirely new toll road forecasting 
model, which has since been successfully applied to produce forecasts for toll 
roads around Australia (including all of those listed above).  Tim was also 
heavily involved in auditing the traffic forecasts prepared by bidders. 

• Lane Cove Tunnel Traffic Forecast Audit (2004) 
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Transport Modeller - Tim played a supporting role in Mike Veitch’s audit of 
the traffic forecasts (and traffic modelling) of one of the bidders for the Lane 
Cove Tunnel in Sydney. 

Public Transport Demand Forecasting 

• Melbourne Metro Business Case, PT Division of DOT (Victoria) (2010-12) 

Lead Modeller - Tim led VLC’s transport modelling for the Melbourne Metro 
Business Case.  The outputs produced were used to plan and design the 
proposed Melbourne Metro rail tunnel and stations.  As part of this project, 
Tim made significant upgrades to the Zenith transportation model, including, 
for the first time, behavioural responses to over-crowding on public transport 
services. 

 

• Cross River Rail pre-feasibility, Queensland Transport (2009-10) 

Expert Technical Advisor - Tim was heavily involved as an expert technical 
advisor in VLC’s transport modelling for the Cross River Rail pre-feasibility 
study.  

• Sydney Metro Business Case, Sydney Metro Authority (2008-09) 

Lead Modeller - Tim led VLC’s transport modelling for the Sydney Metro 
Business Case.  The outputs produced were used to plan and design the 
proposed Sydney Metro rail tunnel. 

Transportation planning 

• East-West Link needs assessment, DOT Victoria (Eddington Report) (2008) 

Lead Modeller - Tim led VLC’s transport modelling for the landmark planning 
study “East-West Link Needs Assessment” in Melbourne, which was led by 
Sir Rod Eddington, and led to the further planning of the East West Link 
tunnel and Melbourne Metro projects. 

Transport Model Development 

• Development of Public Transport Crowding Model, PTD Division of DOT 
(Victoria) (2010) 

Lead Model Developer - Tim developed and implemented a new 
methodology for modelling public transport crowding.  This method is unique 
in that it explicitly separates seated and standing passengers and considers 
their behavioural responses separately. The resulting model was used to 
plan, design and evaluate the proposed Melbourne Metro rail tunnel.  

• Development of Toll Choice Model, SEITA (Victoria) (2003-04) 

Lead Model Developer - Tim developed and implemented a new methodology for 
modelling the demand for toll roads.  This method is unique in that automatically 
enumerates a logical set of tolled alternatives, which allows competition between toll 
roads to be explicitly modelled in a straight forward manner.  The model Tim 
developed has been successfully applied to produce accurate traffic forecasts for 
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numerous toll roads around Australia, including EastLink, Cross City Tunnel, Lane 
Cove Tunnel, Clem7 tunnel, Airport Link tunnel, Go Between Bridge and Legacy 
Way. 

Publications and Conference Papers 

• Veitch, T, Paech, M & Potesil, T 2012, ‘The Case for Government Buying Back of Toll Roads’, 
AITPM Annual National Conference 2012, AITPM, Sydney. 

• Veitch, T, Alaimo, A & Walker, L 2013, ‘Demand forecasting for toll roads: an approach to 
more accurately forecasting traffic volumes’, 36th Australasian Transport Research Forum, 
ATRF, Brisbane. 

• Veitch, T, Partridge, J & Walker, L 2013, ‘Estimating the costs of overcrowding on 
Melbourne’s rail system’, 36th Australasian Transport Research Forum, ATRF, Brisbane. 

• Potesil, T, Oelrichs, C & Veitch, T 2013, ‘Rivers as barriers to mobility in Australian cities’, 36th 
Australasian Transport Research Forum, ATRF, Brisbane. 

• Shobeirinejad, M, Veitch, T, Smart, J, Sipe, N & Burke, M 2013, ‘Destination choice decisions 
of retail travellers: results from discrete choice modelling in Brisbane’, 36th Australasian 
Transport Research Forum, ATRF, Brisbane. 

• Veitch, T, Paech, M & Eaton, J 2013, ‘What’s missing from Australian Household Travel 
Surveys?  - Off Peak Travel!’, 36th Australasian Transport Research Forum, ATRF, Brisbane. 

• Veitch, T 2013, ‘A capacity constrained model of park and ride demands’, AITPM Annual 
National Conference 2013, AITPM, Perth. 

• Brands, T, de Romph,E, Veitch,T & Cook,J 2013, ‘Modelling Public Transport Route Choice, 
with Multiple Access and Egress modes’, 41st European Transport Conference, ETC, 
Frankfurt, Germany. 
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Appendix C - Detailed definition of the Project in VLC’s 

modelling 
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Banned turning movements at the city end 

Within the transport model, certain traffic movements have been restricted at the on or off 
ramps at the city end of the West Gate Tunnel, mainly due to design restrictions, such as 
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traffic islands and road duplications.  The “banned” movements are shown in the figure 
below. 

 

 

 

Project Toll Locations 

The transport model includes toll gantries at the following locations: 

Heavy Commercial Vehicles 

• West Gate Freeway (Main Line and Collector Distributor) between Grieve Parade 
and Millers Road 

• West Gate Freeway (Main Line and Collector Distributor) between Millers Road and 
Williamstown Road / Melbourne Road 

Cars and light commercial vehicles 

• Hyde Street / Simcock Avenue on and off ramps 
• West Gate Tunnel 
• City Access off ramps (AM peak only) 

 The modelled toll gantry points are shown in the figure below. 
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Appendix D - Letter of Instruction 

 











20/8/17	

1	

West Gate Tunnel 
Panel Hearing

Tim Veitch | CEO | Veitch Lister Consulting

Overview of presentation

•  Introduction to VLC

•  VLC’s role in WGT

•  General intro to transport modelling

•  Transport modelling for WGT

•  Issues raised and VLC’s response

–  Issues raised during preparation of the model

–  Issues raised in expert evidence and conclave 

–  Issues raised in public submissions to IAC
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Introduction to VLC
•  Founded in 1986 

•  35 staff, 24 professional transport modellers (from a range of 
backgrounds, including Engineering, Mathematics / Statistics, Economics, 
etc.)

•  Major project experience:

•  Developers of Zenith models (all around Australia)

•  Particular experience in toll roads, with high level of correlation between 
predictions and outcomes for toll roads

CityLink	
EastLink	
Melbourne	Metro	
East	West	Link	
Western	Ring	Road	
CityLink-Tulla	Widening	

	

Pacific	Motorway	widening	
Sydney	Metro	
WestConnex	
Cross	River	Rail	(Brisbane)	
Canberra	Light	Rail	
NaKonal	Infrastructure	Audit	(IA)	
Urban	Network	Transport	Analysis	for	
Australian	Major	CiKes	(DoIRD)	

VLC’s role in WGT
•  Strategic transport modelling using the Zenith model for both:

–  The WD Business Case*

–  The WGT EES

•  Forecasting travel demand (reflecting anticipated growth in 
population and jobs)

•  Modelling different transport network options (in this case, with and 
without WGT Project to quantify impact of the project)

•  Outputs:

–  Forecast growth / decline in traffic volumes

–  Forecast increase / decrease in travel times

* Subject to confidentiality agreements
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VLC’s Input to the EES
VLC	Report	Title VLC	Report	Date Report	number	in	EES 
“Transport	Modelling	for	West	Gate	Tunnel	Project	-	
Melbourne	Wide	Model	ValidaBon	Report	Version	3.1.0” 

1	May	2017 Appendix	J	of	Technical	
Report	A	

“Transport	Modelling	for	West	Gate	Tunnel	Project	-	
Local	Area	Model	ValidaBon	Report	for	2014	Model	-	
Version	3.1.0” 

1	May	2017 Appendix	H	of	Technical	
Report	A	
	 

“Transport	Modelling	for	West	Gate	Tunnel	Project	-	
Base	Case	Model	Development	Report	for	2014	EES	
Model	-	Version	3.1.0” 

1	May	2017 Appendix	I	of	Technical	
Report	A 

“Transport	Modelling	for	West	Gate	Tunnel	Project	-	
Transport	Modelling	Summary” 

15	May	2017 Appendix	G	of	Technical	
Report	A 

“Transport	Modelling	for	West	Gate	Tunnel	Project	-	
Greenhouse	Gas	Assessment	-	Zenith	Economics	
Assessment	Model” 

19	April	2017 Appendix	D	of	Technical	
Report	Q 

In addition, VLC provided modelling results which were 
used in the TIA.  Those outputs are documented in 
Appendix F of the EES.

Intro to strategic transport modelling
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Travel zones

Core inputs to strategic transport models

•  Demographic / land use data for each travel zone

–  Population (including demographic profile)

–  Employment (by industry / occupation)

–  Education institutions

–  Other special generators (e.g. Port / Airport)

•  Transportation network

–  Road network (number of lanes, capacities, speed limits, etc.)

–  Public transport network (routes and stops)

•  Travel costs (tolls, parking, fuel, public transport fares)
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Four step modelling process

1.  Trip generation – how many trips?
2.  Destination choice – where to?
3.  Mode choice – which mode?
4.  Trip assignment – which route?

Standard process used by all strategic transport models in 

Australia.

Each modelling step is “calibrated” using household travel 

surveys (in this case VISTA 2007-2010).

Intro to strategic transport modelling

Outputs

•  Number of trips between each origin / destination

•  Traffic volumes per road (by vehicle type)

•  Traffic speeds per road

•  Public transport passenger volumes (by route / stop)
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General Strengths & Limitations of the 
Model
Strengths
•  Useful for predicting the impacts of population and 

employment growth and changes to the transportation 

network or travel costs

•  Useful for testing and analysing the impact of different 

scenarios

•  Useful for planning of future transport infrastructure and 

policies

General Strengths & Limitations of the 
Model
Limitations / assumptions
•  Relies on third party inputs (e.g. population, employment).  

–  Modelling uses official Government forecasts as input.

•  Typically project current behaviour forward (not strong at 

predicting paradigm shifts in behaviour).  

–  Common default assumption.

•  Travel demand is only “partially constrained”, which means 

that forecast volumes can exceed practical capacities of 

roads / public transport vehicles.  

–  Make adjustments to model outputs.
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Building the transport model for WGT

Step 1
•  Develop and validate a model of a recent year (the “base 

year”).  Initially, the base year was 2011.  The base year 
model was then updated to 2014.

–  Based on 2014 population and employment data from DEDJTR

–  Validation using traffic counts from around 2014 (assessed against 
Victorian State Government transport modelling guidelines)

•  Documentation:

–  “Transport Modelling for West Gate Tunnel Project - Melbourne 
Wide Model Validation Report Version 3.1.0”

–  “Transport Modelling for West Gate Tunnel Project - Local Area 
Model Validation Report for 2014 Model - Version 3.1.0”

Building the transport model for WGT

Step 2
•  Develop 2031 model (10 years from opening of Project, coincides 

with State Government forecasts). 

•  2031 inputs sourced from the State Government Reference Case 
Assumptions.

–  Population and employment

–  Transport network assumptions

–  Commercial vehicle demand

–  Airport demand

–  Travel costs

•  Same assumptions used by all transport projects in Victoria 
(including Melbourne Metro)

•  Documentation:
–  “Transport Modelling for West Gate Tunnel Project - Base Case Model 

Development Report for 2014 EES Model - Version 3.1.0” 
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Application of transport model for WGT

•  Testing different scenarios, for example:

–  2031 with no WGT Project

–  2031 with the WGT Project

•  Definition of the WGT Project developed collaboratively 

with other Technical Advisors, and VicRoads

•  In arriving at the final definition of WGT Project, many 

variations were tested (including numbers of lanes, 

different connections, etc.)

•  Model outputs provided to other Technical Advisors to 

inform the TIA

How VLC’s outputs were used in the TIA

•  For the TIA, VLC’s estimates of traffic growth (as %) 
were applied to observed volumes in 2014

•  Forecast growth in peak demand was capped based on 

practical capacities, with excess demand assumed to 
travel outside the peak (see Figure 8 in Appendix F)
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Example VLC outputs

EES (constrained) outputs – all vehicles
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EES (constrained) outputs – trucks

Issues raised during development of 
model (including Business Case)
•  Internal reviews were conducted

•  Key modelling issues raised:

1.  Model calibration / validation

2.  Speed flow curves

3.  Model run methodology
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Issues raised during development of 
model (including Business Case)
Criticisms / requests of model calibration / validation 
•  Sensitivity tests had not been documented for 2011

•  The model required further calibration
–  Weak replication of critical traffic flows in the important area of the Inner West 

and port  

–  Overestimation of traffic flows on the freeways

–  Poor travel time validation for some important routes and periods

–  Poor estimation of commercial vehicle movements

–  The Southern Section of CityLink is consistently under-estimated in the AM Peak

–  Need for work-arounds, particularly in the context of commercial vehicle 
validation

Response:
•  Sensitivity tests were completed and documented (e.g. fuel price, toll 

price, parking costs, removal of Melbourne Metro, etc.).

•  Model was rebased to 2014 to capture major infrastructure works 
completed around 2011

•  Specific calibration issues were then addressed.

Issues raised during development of 
model (including Business Case)
Criticism of speed flow curves: Concerns were raised 
with the speed flow curves.

Response: 

•  Review of the speed flow curves against observed data, 

and the curves used elsewhere.

•  This review demonstrated that the curves adopted were 

appropriate for the WGT Project.

•  Justification was accepted.
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Issues raised during development of 
model (including Business Case)
Criticism of Model Run Methodology: The model should 
be iterated through the Trip Distribution step.

“loop through distribution”     “single distribution”

Issues raised during development of 
model (including Business Case)
Approach 1 (“loop through distribution”) forecasts a 
reduction in average trip lengths.

Approach 2 (“single distribution”) forecasts a slight 

increase in average trip lengths.

Empirically, average trip lengths have been observed to 

increase over time (due to urban expansion), consistent 

with Approach 2.

=> VLC adopted Approach 2.
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Issues raised in expert evidence & 
conclave
•  Eric Keys

–  Induced / suppressed demand

–  Rate of forecast traffic growth

–  Effect of CityLink tolls post Concession period

–  Modelling of local traffic impacts in inner city

–  Forecast traffic volumes only partially constrained

–  Forecast traffic growth on West Gate Bridge

•  Steve Hunt

–  Predicted traffic increases on Dynon Road

Modelling of induced demand (Keys)

Keys’ Concern: That the modelled estimates of induced 
demand (caused by the WGT Project) were understated, 

because induced demand was only partially modelled.

What is induced demand?

Additional travel that is generated as a result of new 
transport infrastructure (or improving existing 
infrastructure).
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Modelling of induced demand (Keys)

Types of induced demand:

Type	of	induced	demand	 Modelled?	(y/n)	 Comment	

Change	of	route	 Y	

Change	of	desKnaKon	 Y	

Change	of	mode	 Y	

Change	of	departure	Kme	 N	 Will	not	materially	affect	daily	
numbers.	

Making	more	/	fewer	trips	 N	 Generally	thought	to	have	minimal	
impact	(VicRoads,	DEDJTR	/	TfV).	

Induced	land	use	 N*	 Not	handled	within	transport	model.			
*	Impact	was	tested	in	an	“induced	
land	use	scenario”.		Impact	~2%.	

Modelling of induced demand (Keys)

•  Effect of induced demand on WGT traffic volumes

•  For the WGT Project, I believe the approach taken will 

not significantly underestimate daily induced demand
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Forecast traffic growth rate (Keys)

Keys’ Concern: That the rate of forecast traffic growth was 
higher than recent trends, and might be overstated.

•  At a high level, two key drivers of traffic growth

–  Population growth (based on the State Government Reference 

Case Assumptions)

–  Changes in vehicle use per capita (a prediction of the model)

•  Keys’ concern related to the latter

Changes in vehicle usage per capita (Keys)

As	presented	in	Keys’	evidence	
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Analysis of historical and forecast traffic 
growth rates (Keys)

As	presented	in	Keys’	evidence	

Historical changes in vehicle usage per 
capita 
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Forecast vehicle use per capita

Analysis of historical and forecast traffic 
growth rates (Keys)

2014	to	2031	
Forecast:	0.02%	

2009	to	2015:	
VicRoads:	-0.25%	
BITRE:	-0.12%		

Corrected	populaKon	#s	in	Appendix	A	in	VLC’s	Model	
Development	Report	
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Effect of CityLink tolls post Concession 
period (Keys)
•  The Project includes the extension of CityLink tolls post 2035

•  Benefits / costs of extending the CityLink toll concession were 
considered in the Business Case

•  Overall, it was found that extending the CityLink tolls is 
beneficial

•  Keys misinterpreted the information in the business case, and 
understood that extending the CityLink tolls would have an 
overall adverse effect

•  Keys and I agree that to fully understand the effect of the 
Project, a detailed analysis of the effects of the CityLink toll 
extension would be warranted

•  A high level assessment was undertaken during the Business 
Case
–  Increases on CityLink and the roads that feed CityLink

–  Decreases on routes that parallel CityLink

Modelling of local area traffic impacts in 
inner city (Keys)
•  Keys and I agree that VLC’s Zenith model is not the ideal 

tool for detailed analysis of local area traffic impacts of 

the Project

•  We agree that microsimulation models are more suitable

•  We agree that the microsimulation modelling did not 

cover entire inner city area
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VLC’s traffic forecasts only partially 
constrained (Keys)
•  We agreed that VLC’s Zenith model only partially 

constrains traffic volumes (i.e. modelled volumes can 

exceed practical capacity)

•  Agreed that this needs to be borne in mind when 

interpreting outputs

•  The TIA took account of this in its post processing of the 

VLC outputs.  The outputs presented in the TIA are 

capacity constrained.

Daily West Gate Bridge forecasts may be 
overstated (Keys)

Average	weekday	

Average	day	

As	presented	in	Keys’	evidence	
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Daily West Gate Bridge forecasts may be 
overstated (Keys)

Growth	rates	based	
on	VLC	forecasts	

As	presented	in	Keys’	evidence	

West Gate Bridge forecasts may be not 
be achieved (Keys)
•  Keys and I agree that:

–  VLC’s daily traffic forecasts are only partially constrained

–  VLC’s daily forecasts for West Gate Bridge can be physically 

accommodated, but may not be achieved in practice, with 

excess demand suppressed

–  Forecasts are more reflective of “potential demand” rather than 

“practical capacity”
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Predicted traffic increases on Dynon 
Road (Hunt)

Predicted traffic increases on Dynon 
Road (Hunt)

To	CBD:	
~10%	

South	of	CBD:	
~25%	

North	of	CBD:	
~43%	

East	of	
CBD:	
~22%	

To	CBD:	
~10%	

South	of	CBD:	
~40%	

North	of	CBD:	
~27%	

East	of	
CBD:	
~18%	

Docklands:	
~5%	
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Issues raised in public submissions to 
IAC
Three types of issues raised:

1.  Modelling assumptions

2.  Impacts of the Project

3.  Robustness of the modelling

Issues raised in public submissions 
related to modelling assumptions
•  Some submissions sought further information on certain 

assumptions, including:
–  Area covered by model

–  Truck curfew assumptions
–  Future public transport network assumptions

–  Key redevelopment sites

–  Road and rail connections to / from / within the Port of Melbourne

–  Forecast truck volumes into / out of the PoM

–  Construction traffic
–  Dangerous Goods Vehicles

–  Bus crush capacities

–  The effects of new vehicle technologies, autonomous vehicles, 
electric vehicles, job automation, 3D printing

•  The assumptions are documented in Section 6.3.1 of my 
expert report.
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Issues raised in public submissions 
related to impacts of the Project
Some submissions sought further information about:

•  The wider traffic impacts of the Project (outside the area 

shown in the EES)

•  The impact of the Project on public transport services

I address this in Section 6.3.2 of my expert report. 

Issues raised in public submissions 
related to robustness of traffic modelling
Already addressed:

•  Treatment of Induced demand

•  Forecast rate of traffic growth

Further issues:

•  Reliability of four step modelling
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Reliability of four step modelling

Issue: Transport modelling is based on “four step” 
modelling process, which is “notoriously unreliable”, 

particularly for toll roads.

Response:

•  All modelling has a degree of uncertainty because the 

inputs to the model (e.g. population and employment) 
are uncertain.

•  Key future input assumptions based on State 

Government Reference Case Assumptions (which are 

the outcome of a governance process).

Reliability of four step modelling
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Conclusions

•  After reviewing all the relevant documents, I have a high 
level of confidence in the reasonableness of the strategic 

modelling
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