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1 Introduction 
The Department of Transport is developing an integrated transport plan for release by the end 
of 2008. The Victorian Transport Plan (the Plan) will ‘take a state-wide view of our transport 
system and provide a framework for the delivery of transport projects.’1 It will outline a range of 
policies and initiatives to be implemented across Victoria in the near, medium and long term. 

A number of these initiatives will contribute to reducing Victoria’s greenhouse gas emissions. 
As shown in a 2007 report from The Nous Group (Nous) for the Victorian Government (the 
Nous DPC report2), transport makes a significant contribution to Victoria’s greenhouse gas 
emissions. Many of the initiatives outlined in the Plan, such as support for more efficient 
settlement patterns, fuel efficiency improvements and travel demand management strategies, 
will enable emissions reduction. These initiatives have been examined in the context of further 
policy options for supporting emission reduction in the transport sector, which are being 
explored as part of a green paper on the Victorian Government’s approach to climate change. 

This report analyses the effect these initiatives will have on Victoria’s greenhouse gas 
emissions. Based on the modified Princeton Wedges3 analysis from the Nous DPC report, it 
shows the potential reduction in emissions out to 2036. In particular, it updates the Nous DPC 
model to show the effect of: 

- estimated fuel price rises and the introduction of a carbon price through the Carbon 
Pollution Reduction Scheme (CPRS); 

- changes in travel patterns resulting from a major infrastructure program that forms part 
of the Plan; and 

- further initiatives both committed to as part of the Plan and identified for further 
consideration, including transport demand management strategies; behaviour change 
strategies and initiatives to improve vehicle efficiency. 

This report presents the overall changes in total greenhouse gas emissions expected from the 
initiatives above, along with a number of assumptions in developing each. 

 

                                                
1 Department of Transport website 

2 The Nous Group 2007 Understanding the Potential to Reduce Victoria’s Greenhouse Gas Emissions 

3 The term ‘wedge’ is derived from the shape of the area on a chart showing Victoria’s forward emissions profiles between curves 
with and without a particular emissions reduction initiative. This graphic portrayal of emission reduction opportunities first gained 
prominence in research at Princeton University’s Princeton Environment Initiative, hence the term ‘Princeton wedge analysis’. In 
this project, wedges reflect greenhouse gas emissions reductions due to changes in behaviour, technology infrastructure 
changes, and combinations of both. 
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2 Summary of results 
Figure 1 (next page) shows the effects of the range of initiatives outlined in the Plan to 2036. It 
groups each initiative into one of two major wedges (Wedges 2 & 3 in Table 1 below), and 
shows their effect against an original reference case. In addition, Wedge 1 shows the effect of 
increased fuel prices and the CPRS. 

No Wedge Description 

 Reference 
case 

Represents an indicative scenario of future greenhouse gas emissions to 2036, 
absent 

·  Any extraordinary efforts to abate 

·  The impacts of fuel price changes and a carbon price on emissions 

·  Changes in emissions related to specific infrastructure projects 

1 Fuel price & 
CPRS 

Estimates the change in emissions due to cost of travel effects including 

·  a steady increase in fuel prices (predicted to double in real terms by 
2036), and  

·  the introduction of a carbon price through the CPRS 

2 Changed 
travel patterns 

Estimates the effect of changes in transport demand due to a range of initiatives to 
change travel patterns such as  increased vehicle occupancy, land use changes, 
TravelSmart programs, and major projects put forward for funding consideration 
by Infrastructure Australia.  

Wedge 2 will be accentuated by a price effects. Total Wedge 2 abatement is the 
sum of abatement independent of cost of travel effects, and the complementary 
nature of cost of travel movements.  

3 Improvement 
in emissions 
efficiency 

Estimates the effect of increases in emissions efficiency, for example through 
measures to support the take up of more efficient vehicles.  

Wedge 3 will be accentuated by a price effects. Total Wedge 3 abatement is the 
sum of abatement independent of cost of travel effects, and the complementary 
nature of cost of travel movements 

Table 1 – Summary of wedges included in analysis 

 

Note that all figures in this report show direct emissions from the transport sector only, plus 
emissions from stationary energy used by metropolitan trains and trams (traction energy only) 
and by road traffic signals. Therefore they are broader than the direct transport emissions 
included in the national greenhouse gas accounts, but narrower than the total emissions 
associated with transport activity including whole fuel cycle emissions.4 

In the following analysis, greenhouse gas emission changes resulting from the fuel price & 
CPRS wedge (Wedge 1) are considered complementary to those from the wedges showing 
the effect of government initiatives (Wedges 2 & 3). While it includes price effects that are 
imposed on the model, the fuel price & CPRS wedge also precipitates endogenous increases 
in the sizes of the government initiative wedges. The fuel price & CPRS wedge is thus 

                                                
4 Consistent with greenhouse gas accounting principles, emissions in this report are allocated at the point of combustion.  
Therefore, emissions that occur along the fuel production chain are not allocated against transport.  Rather, under greenhouse 
gas accounting principles, emissions resulting from the mining, processing and transport of fuels would be allocated to upstream 
sectors. 
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depicted as that abatement amount which is independent of any government initiatives. 
Wedges 2 & 3 show the abatement which is both conditional on, and independent of, fuel price 
& CPRS changes. 
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If implemented to their full potential, the wedges will have a considerable effect on transport emissions, reducing total Victorian 
emissions from 32,525 kT to 20,245 kT of CO2-e in 20365 (approximately 38%). 
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Figure 1 – Victoria’s transport sector emissions (showing summary of transport initiatives)

                                                
5 Note that 6,600 kT CO2-e of this reduction is due to fuel price changes and the Carbon Pollution Reduction Scheme 

2036 CO2-e reduction:  

12.2 MT (38% of total transport reference case 
emissions) 
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Wedge 1, driven primarily by rising fuel prices and with some effect from the Carbon Pollution 
Reduction Scheme (CPRS), is predicted to reduce Victorian emissions by 6,595 kT of CO2-e in 
2036.  

Wedge 2, driven primarily by land use changes and increasing vehicle occupancy, is predicted 
to reduce Victorian emissions by 1,615 kT of CO2-e in 2036. 

Wedge 3, driven primarily by improved vehicle emissions, reduces Victorian emissions in 2036 
by a further 4,070 kT of CO2-e.  

The following table shows abatement potential (in kT CO2-e) for each wedge and residual 
emissions: 

 2008 2020 2036 

Reference case emissions 20,610 24,455 32,525 

Wedge 1a - fuel price changes 0 2,185 6,110 

Wedge 1b – CPRS 0 275 485 

Wedge 2 (changed travel patterns) 0 885 1,615 

Wedge 3 (emissions efficiency increases) 0 1,720 4,070 

Remaining emissions 20,610 19,390 20,245 

Table 2: Victorian emissions abatement and residual emissions (all values in kT C02-e)  

 



 Greenhouse gas emissions abatement potential of the Victorian Transport Plan 

 

© The Nous  Group                                         www. nousgroup.com.au                                         Page 8  

3 Reference case 
The reference case provides a basis for understanding the effects of the abatement wedges. It 
represents an indicative scenario of emissions out to 2036 absent any extraordinary efforts, 
the impact of changes in fuel and carbon prices, and any additional infrastructure projects.  

3.1 Reference case results 
The reference case shows emissions for the following Victorian transport modes.  

Mode Sub-sector 2007 emissions 
(kT CO2-e) 

Freight – rail Rail freight 130 

Rural freight (road) 3,770 Freight – road 

Metro freight (road) 3,670 

Metro train 410 

Metro tram 95 

Public transport – rail 

Rural train 50 

Metro PT bus 100 Public transport – 
road 

Rural PT bus 15 

Metro car 7,940 

Metro motorcycle 35 

Metro other bus 115 

Rural car 3,710 

Rural motorcycle 30 

Private transport – 
road 

Rural other bus 135 

Traffic signals Traffic signals 40 

Table 3 – List of transport sub-sectors 

 

Figure 2 shows the predicted Victorian emissions from 2006 to 2036. 
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Figure 2 – Victorian transport sector reference case 

Under reference case assumptions, Victoria’s transport emissions trend upwards, to 32,525 kT 
of CO2-e in 2036. The major contributors to these emissions are private road transport and 
road freight, contributing 55% and 38% of greenhouse gas emissions respectively in 2036. 

3.2 Reference case data sources 
The reference case emissions are calculated as the product of two variables: 

·  Total output (for each mode of transport); and  

·  An emissions factor (showing emissions produced for each mode per unit output). Table 4 
summarises the data used in calculating the 2007 base case, and the growth rates used to forecast 
the reference case to 2036. Detailed sources for each sub-sector are provided in Appendix A. 

 Output measure Emissions factor 

Unit M vehicle km kT CO2-e per unit output 

2007 
baseline 

Various sources including the ABS, Department of Transport, Treasury, and Australian 
Greenhouse Office data (including emissions factors) 

Growth 
rate 

Taken from Department of 
Transport internal modelling6,7 

Baseline emissions factors assumed to improve by: 
- 5% between 2010 and 2020 for all modes associated 

with transport fuels, and by 
- 20% for trams and trains between 2010 and 20208 

Table 4 – Units and source of baseline data 

                                                
6 Growth rates assume constant occupancy rates for all public transport modes other than metro trains. The deployment of metro 
trains that can carry more people has been included in the analysis. Although longer trams and regional trains will increasingly be 
used, insufficient information was available to offset the increased occupancy against the increased weight of the vehicle. 

7 Reference case growth rates provided by the Department‘s transport model included a mode shift from public to private transport 
as a result of fuel price increases. To provide a reference case independent of fuel price effects, growth rates in the model were 
discounted to remove the mode shift effect. This mode shift was reinstated as part of Wedge 1. 

8 To meet the Mandatory Renewable Energy Target set by the Australian Government 
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The emissions shown in the reference case above differ slightly from that provided in the Nous 
DPC report. This report shows emissions of 32,525 kT of CO2-e in 2036, compared with 
25,200 kT of CO2-e in the Nous DPC report. The key differences include the following (see 
Appendix B for further explanation of key differences): 

- Use of different growth rates – growth rates for all subsectors in this report are based on 
Department of Transport modelling, reflecting updated forecasts for population and GSP;  

- Use of more recent data in this report - for example using 2007 ABS SMVU data9; and 

- The inclusion of emissions from trams and suburban trains - in the Nous DPC report 
these emissions were included under the ‘stationary energy’ sector. They are included 
here so that the full effect of transport abatement initiatives can be understood 

- The inclusion of emissions from traffic signals – so that reductions in emissions due to 
more efficient traffic signals could be included in the modelling.  

3.3 Key risks inherent in the reference case 
As noted in the Nous DPC report, considerable uncertainties exist in the reference case. For 
example, the emergence of major new innovations or emerging industries would almost 
certainly lead to significant change in Victoria’s transport emissions profile. Uncertainties 
include: 

- General data measurement and forecasting error. General data measurement was 
mitigated through two strategies – using only reputable data (e.g. ABS data), and 
comparing the results with the original results from the Nous DPC report; 

- Omissions. Sea freight and state-based emissions from aircraft have been omitted, along 
with off-road sub-segments including agricultural and mining transport;10 and 

- Modelling assumptions used. Where possible, all assumptions have been stated in this 
report.

                                                
9 The DPC report sourced data from Apelbaum Consulting reports.  The ABS data is used in the present case because it is more 
recent, but creates an additional difference between this work and the DPC report 

10 Under greenhouse gas accounting conventions, emissions resulting from off-road (or “behind the fence”) transport are allocated 
to sectors responsible, including agriculture, forestry and other stationary energy. 
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4 The abatement wedges 

4.1 Introduction 
The list of wedges modelled was developed in consultation with the Department of Transport 
team. Each wedge includes a number of key initiatives, summarised in Table 5 below: 

No Wedge Initiatives 

1 Fuel price & 
Carbon Pollution 
Reduction Scheme 

- Fuel price changes 

- Introduction of a carbon price through a Carbon Pollution Reduction 
Scheme 

2 Changed travel 
patterns 

- Land use changes and city shaping infrastructure, including major 
infrastructure projects outlined in the plan11: 

o Regional Rail Link from West Werribee to Deer Park with two 
additional tracks to Southern Cross and Platform 15/16 

o Melbourne Metro - Rail Tunnel Stage 1 from Dynon to Domain 

o Melbourne Metro - Rail Tunnel Stage 2 from Domain to Caulfield 

o Sunbury Electrification 

o Road Tunnel from Western Ring Road to Port 

o Penninsula Link between EastLink and Mt Martha 

o North East Link between the Metropolitan Ring Road and the 
Eastern Freeway 

o Dingley Arterial 

o Outer Metropolitan Ring Road and connection to Western Ring 
Road 

o Grade separations program 

o Development of cycling infrastructure 

o Rail freight initiatives 

- Increase in vehicle occupancy 

- Introduction of high productivity freight vehicles 

- TravelSmart programs aimed at work, school and shopping travel 
planning 

3 Improvement in 
emissions 
efficiency 

- Use of hybrid buses 

- Use of regenerative power in trams and trains 

- Initiatives designed to increase the uptake of low emission vehicles 

- Eco-driving programs 

- Retrofitting of incandescent / hybrid traffic signals with LEDs 

Table 5 – Summary of initiatives in each wedge 

 

                                                
11 Note that not all infrastructure projects outlined in the Plan have been modeled in support of this wedge – only larger projects 
that were amenable to transport modeling have been included, plus cycling and rail freight initiatives 
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The initiatives shown in wedges 2 and 3 are characterised by a number of variables, as 
follows: 

- The start date is the year at which the initiative is modelled as commencing to have an 
impact; 

- The ramp up time (in years) represents the time taken for the wedge to reach its full 
impact; 

- The potential change is the impact that the wedge has when it reaches its full potential; 

- The size of the target group as a percentage of the total subsector; and 

- The potential take up by the target group. 
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4.2 Interaction between the ‘fuel price & CPRS’ and 
‘government initiative’ wedges 

The transport wedges model investigates emissions abatement due to ‘cost of travel’ changes, 
such as rising fuel costs and a CPRS (Wedge 1); and abatement due to the introduction of a 
range of government initiatives (Wedges 2 & 3). 

Depending on the nature of the abatement, there may be some interaction between the 
government initiatives and the cost of travel wedge. This report explores three types of 
possible interaction: 

·  Type 1 – no interaction. In this case the abatement effect of the government initiative is 
independent of any abatement due to changes in the cost of travel. An example of this 
type is traffic signal improvements – implementation of more efficient traffic signals will 
have no effect on the level of abatement due to changing fuel prices (and vice versa). 

This Type of interaction is shown on the left hand side of Figure 3. ‘A’ is the abatement due 
to the changing cost of travel, and ‘B’ is the abatement due to the initiative. There is no 
overlap. 

·  Type 2 – government initiative enhances the cost of travel response. Implementation 
of an Activity Centre policy, for example, will reduce abatement in its own right by 
concentrating activities close to where people live and congregate. However it will also 
make it easier for commuters to switch to alternatives should the cost of travel increase, for 
example through increased fuel prices. That is, fuel consumers will become more sensitive 
to cost of travel changes as a result of the Activity Centre policy.  Therefore as well as 
causing direct abatement, this initiative will augment the cost of travel response. 

This Type is shown in the middle of Figure 3. ‘A’ is the original abatement due to the 
changing cost of travel, in absence of any government initiatives. ‘B’ is the independent 
component of the initiative. ‘C’ is the complementary effect of the initiative, determined as 
the increase in abatement resulting from a greater response to the cost of travel change. 
The full impact of the initiative is therefore comprised of part ‘B’, which is independent of 
the cost of travel, and part ‘C’, which is complementary to ‘A’. The overall impact is greater 
than if they were applied individually. 

·  Type 3 – government initiative overlaps the cost of travel response. A government 
initiative to increase engine efficiency, for example, may have the intended aim of cutting 
private vehicle engine emissions by 20%. If implemented during a time of rising fuel prices, 
both the initiative and the change in cost of travel will contribute to the desired efficiency 
level. When brought together, the effect of the initiative overlaps with the effect of cost of 
travel change - the overall impact is less than if they were applied individually. 

This type of abatement is shown on the right hand side of Figure 3. Once again, ‘A’ is the 
abatement due to the changing cost of travel, and ‘B’ is the abatement due to the 
government initiative. ‘D’ is the area of overlap of ‘A’ and ‘B’, and is the intended 
abatement which has already been achieved by changes in the cost of travel.  

Whether the complementary abatement (‘C’ in Type 2) or the overlap in abatement (‘D’ in Type 
3) is attributed to the cost of travel wedge or to the government initiative depends on the 
methodology chosen. In this report, Wedge 1 represents a set of cost of travel effects that are 
not within the State Government’s control, and are imposed on the model. Therefore: 
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·  The complementary abatement ‘C’ in Type two is attributed to the government initiatives, 
and is included against Wedges 2 and 3. This recognises the fact that the complementary 
abatement would not be realised if these initiatives were not implemented.  

·  The overlap in abatement, ‘D’ in Type 3, is attributed to the cost of travel wedge. This 
approach acknowledges that regardless of whether the government initiatives are 
implemented or not, this abatement would be realised. 

The three Types of abatement are summarised in Figure 3 below. 
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Figure 3 – types of interaction between cost of travel and government initiatives 

 

Most of the initiatives included in this report fall under Type 1 or Type 2. The method for 
calculation of the complementary abatement in Type 2, labelled ‘C’ in Figure 3, is described 
below in Section 4.2.1. 

The ‘low emissions vehicles’ initiative is the only one within this report that falls within Type 3. 
Calculation of this interaction is outlined later, when this initiative is introduced in Section 4.5. 
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4.2.1 Calculation of ‘Type 2’ initiatives 
Figure 4 summarises the calculation of the cost of travel and independent components of Type 
2 initiatives. 
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Figure 4 – calculation of interaction between wedges for Type 2 initiatives 

 

Each step is discussed below 

1. Calculate the cost of travel response in absence of government initiatives 

Calculation of Wedge 1 relies on an estimation of changes in the fuel price & CPRS, and on a 
value for the elasticity of fuel consumption with respect to the fuel price. As it is the first wedge, 
Wedge 1 shows the effect of fuel price & CPRS changes in absence of any other government 
action.  

To show this effect an appropriate elasticity value must be used that reflects existing Victorian 
market conditions and does not require any additional government actions to be realised. A 
value of -0.512 is used for private transport, based on an analysis of previous values 
determined for Victoria. 

2. Determine the independent abatement effect of government initiatives 

The abatement effect of each government initiative (‘B’ in Figure 3) is calculated based on the 
assumptions outlined in the following sections of this report. In this step, the potential 
abatement from each initiative is determined independent of any ‘cost of travel’ prices. 

Note also that the abatement from each initiative is calculated based on the outcome of the 
previous initiative (rather than off the original reference case). 

                                                
12 Department of Infrastructure, Infrastructure Economics and Policy Branch, Policy and Intergovernmental Relations Division 
2008 Short review of petrol price elasticities – Research paper, p10 (value taken for Victoria) 
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3. Determine the additional cost of travel response (due to implementation of 
government initiatives) 

Some of the initiatives contained within Wedges 2 & 3 will be Type 2 initiatives, and will have a 
complementary effect on the abatement due to changes in the cost of travel (‘C’ in Figure 3).  

The total complementary effect for the modelled abatement is estimated as the difference 
between: 

·  the abatement resulting from a cost of travel change under existing market conditions 

this abatement is estimated in point 1 above, using a ‘Victorian’ elasticity of -0.5 for 
private transport vehicles; and 

·  the abatement resulting from a cost of travel change in an ‘ideal’ market with all 
initiatives in place 

this abatement is found by running the same analysis as above, but using an elasticity 
that represents a market with all initiatives in place. In this case an estimate of -0.713 is 
used for private vehicles. 

The resulting difference represents the total complementary abatement (shown as ‘C’ in Figure 
3), for all initiatives. 

4. Apportion this complementary abatement across the initiatives within Wedges 2-3 

Wedges 2-3 in this report show the total impact of the ‘portfolio’ of government interactions. 
Therefore they include both the independent effect of the government initiatives (shown as ‘B’ 
in Figure 3), as well as the complementary abatement due the enhancement of the cost of 
travel response due to implementation of the government initiatives (shown as ‘C’). Both of 
these components are shown against Wedges 2 and 3, and are clearly identified in the 
individual wedge diagrams in Sections 4.4and 4.5. 

As discussed above, the complementary abatement due to cost of travel changes depends on 
whether or not the initiative is implemented. Therefore cost of travel components associated 
with government initiatives are shown against Wedges 2 & 3.  

 

                                                
13 Estimate provided by the Department of Transport, based on a review of Department of Infrastructure, Infrastructure Economics 
and Policy Branch, Policy and Intergovernmental Relations Division 2008 Short review of petrol price elasticities – Research 
paper 
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4.3 Wedge 1 – fuel price changes and a CPRS 
Rising fuel prices will have a significant effect on demand for fuel, and for fuel and vehicle 
efficiency.  This will translate into reductions in emissions into the future. The introduction of a 
CPRS will increase the fuel price further through the impost of a carbon price on fuel 
consumption. The resulting price increase should further curb fuel consumption and 
emissions. 

The effect of fuel price and CPRS changes depends on the elasticity of demand for fuel with 
respect to fuel prices, and on the value and year of introduction for a carbon price. The 
following assumptions were made in modelling the effect of fuel price changes and the CPRS. 

Year Fuel price Source 

2008 $1.50 AAA website – October 08 average (www.aaa.asn.au) 

2036 $3.00 2 x 2008 price (fuel prices assumed to double by 2036 in real terms) 

Table 6 – fuel prices 

 

Subsector Elasticity value Source 

Private transport – road 
 

Freight – road 
Freight – rail 

-0.5 
 

-0.21 
-0.21 

Department of Transport14 
 
National Transport Commission15 
Rail elasticity assumed equal to road freight value for this analysis 

Table 7 – elasticity of kilometres travelled with respect to petrol costs 

 

 Value Source 

Carbon price $20 / T CO2-e 
~ 5 cents per L 

4% real increase p/a 

Garnaut Final Report16 

CPRS 
commencement 
year 

Freight – 2011 
 

All other transport - 2013 

Australian government17 
 
Carbon Pollution Reduction Scheme to be introduced in 2010, with 
an equivalent rebate for the first three years for passenger 
vehicles and one year for heavy vehicle road users (note that this 
period is minimum and may be extended) 

Table 8 – carbon price 

 

Please see Appendix C for a more comprehensive discussion of the elasticity values used in 
this model. 

                                                
14 Department of Infrastructure, Infrastructure Economics and Policy Branch, Policy and Intergovernmental Relations Division 
2008 Short review of petrol price elasticities – Research paper, p10 (value taken for Victoria) 

15 National Transport Commission 2005 Effect of Truck Charges on Rail – Information Paper  (See Appendix C) 

16 Ross Garnaut 2008 The Garnaut Climate Change Review – Final Report 

17 Australian Government 2008 Carbon Pollution Reduction Scheme Green Paper 
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As shown in Figure 1, fuel price changes and the introduction of a CPRS alone will reduce 
emissions from 32,525 to 25,925 MT of CO2-e by 2036. Given the substantial variation in 
reported values of fuel price elasticity, and given the uncertainty in future fuel prices, there is 
likely to be significant variation in the actual emissions reduction observed due to this wedge. 
A sensitivity analysis using different fuel price scenarios is provided in Section 5.1. 

As described above in Section 4.2, the outcomes shown here reflect a transport sector that 
embodies a number of market failures that limit the response to price changes. Wedges 2 & 3 
address some of these failures, directly reducing emissions but also allowing shifts in 
behaviour that support greater responsiveness to price changes in the future. 
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4.4 Wedge 2 – Changed travel patterns 
Wedge 2 incorporates a range of infrastructure projects and policies featured in the Plan along 
with possible future actions. The impact of major projects is assessed with the ‘Zenith Model’ 
transport model, developed by Veitch Lister Consulting, Pty Ltd. The wedge also incorporates 
the effect of changes in emissions due to cycling infrastructure changes, and shifts to rail 
freight due to infrastructure interventions.  

The effect of Wedge 2 – Changed travel patterns is shown in Figure 5 below. The effect of 
Wedge 1, which has already occurred, is shown in grey.  
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Figure 5 – Wedge 2 – Changed travel patterns 

Land use changes and city shaping transport infrastructure 

City shaping transport infrastructure 

The infrastructure program includes a range of projects that are outlined in the Plan. The effect 
of these projects on transport emissions was determined using the following data, obtained 
from the transport model: 

·  A set of pre-infrastructure program growth rates (for each transport sub-sector) 

·  A set of post-infrastructure program growth rates (for each transport sub-sector) 

Transport emission savings resulting from the infrastructure program were determined by 
running the wedges model twice – once with the pre-infrastructure program growth rates, and 
once with the post-infrastructure program growth rates. The difference between the resulting 
emission is then attributed to the infrastructure program. 

 Data 

Contribution to emissions reduction (2036) 10 kT CO2-e 

Table 9 – Infrastructure program contribution 

2036 CO2-e reduction:  1.6 MT 
 (5.0% of total transport reference case emissions) 

 
1.3 MT due to modeled abatement 

0.3 MT due to increased elastic response 
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The above analysis shows that the infrastructure program results in a small net change in 
emissions. Private vehicle kilometres reduced by 0.27% in 2036 as a result of the plan, leading 
to a reduction in emissions. However this reduction was somewhat offset by a corresponding 
increase in public transport emissions due to increased public transport activity (2.1% for 
suburban rail, 2.0% for V/Line rail, and 2.5% for buses). Note that there was no change in 
commercial travel activity through the infrastructure program.  

Land use change 

In reality, the effects of land use changes are inseparable from the effects of changes to 
transport infrastructure. However for the purpose of this study, the impact of land use changes 
on average journey lengths has been modelled separately to the infrastructure program. 

Decreased travel demand through land use change will be driven by the implementation of an 
Activity Centres policy within the Melbourne metropolitan area. Activity Centres aim to reduce 
the number and length of private motorised vehicle trips by concentrating activities that 
generate high numbers of trips close to where people live and congregate. 

Although land use changes are critical to support shifts to more efficient modes, this effect has 
been covered in the infrastructure program wedge. To avoid double counting, only the effect of 
decreased journey lengths has been considered here. 

 Data Source 

Subsectors Metro car 
Metro motorcycle 

Metro freight - road 

 

Potential change in output (%) -6.5% Department of Transport18 

Target group / subsector group 
(%) 

100% Department of Transport (as above) 

Estimated takeup by target 
group (%) 

100% Department of Transport (as above) 

Start year 2008 Department of Transport (as above) 

Ramp up time 30 years Department of Transport (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions 
reduction (2036) 

715 kT CO2-e  

Table 10 – Land use change contribution 

 

From this analysis we see that land use changes provide a far greater abatement. However, 
they are largely interdependent on the transport infrastructure program. The city shaping 
transport infrastructure above, modelled in the absence of these land use changes, delivers 
only a very small level of abatement. 

                                                
18 Department of Transport 2008 Spatial analysis of macro-urban form, transport energy and greenhouse emission outcomes 
(impact of Activity Centres policy analysed through literature review and modelling – not identical to any existing or proposed 
State Government policies) 
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Cycling infrastructure 

The infrastructure program will lead to an additional shift to cycling, in addition to the behaviour 
change programs included under Wedge 3. The effects of this initiative on greenhouse gas 
emissions will be small in comparison to other initiatives in this report. 

 Data Source 

Subsectors Metropolitan car  

Potential change in output (%) -0.4% Department of Transport19 

Target group / subsector group (%) 100% Department of Transport (as above) 

Estimated takeup by target group (%) 50% Department of Transport (as above) 

Start year 2008 Department of Transport (as above) 

Ramp up time 30 years Department of Transport (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction (2036)  13 kT CO2-e  

Table 11 – Cycling infrastructure contribution 

Rail freight initiatives 

The infrastructure program will also have the effect of shifting some road freight to rail, thereby 
saving emissions. Again, while small, its effects have been modelled in this report. 

 Data Source 

Subsectors Freight – metro 
Freight – rural 

 

Potential change in output (%) Metro road freight -0.3% 
Rural road freight -1% 

Department of Transport20 
Nous DPC report21 

Target group / subsector group (%) 100% Nous DPC report (as above) 

Estimated take-up by target group (%) 100% Nous DPC report (as above) 

Start year 2010 Nous DPC report (as above) 

Ramp up time 30 years Nous DPC report (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction (2036)  58 kT CO2-e  

Table 12 – Rail freight initiatives contribution 

                                                
19 Department of Transport  2008 unpublished estimates 

20 Unpublished data, based on S&D 2008 Melbourne Intermodal System Study Report for the Department of Transport, Victoria 
(includes an assumed load of 20 tonnes per vehicle) 

21 Ibid. Wedge 12 
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High occupancy vehicles 

This initiative includes action to increase vehicle occupancy, such as organised car-pooling 
schemes and High Occupancy Vehicle lanes on freeways. 

 Data Source 

Subsectors Metro car  

Potential change in output (%) -10% Department of Transport22  

Target group / subsector group (%) 33% Department of Transport (as above) – 
assumes target group includes all CBD 

work trips, 50% of non-CBD work trips and 
10% of all other trips 

Estimated takeup by target group (%) 100% Department of Transport (as above) 

Start year 2010 Nous DPC report23 

Ramp up time 10 years Nous DPC report (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction 
(2036) 

237 kT CO2-e  

Table 13 – High occupancy vehicle contribution 

High Productivity Freight Vehicles (HPFV’s) 

HPFV’s are an initiative to increase the freight carried on each vehicle through innovative 
vehicle design, thereby decreasing the number of trips or vehicle movements required to 
undertake the freight task.  

Modelling of HPFV’s in this report has been limited to interstate rigid and articulated trucks, 
accounting for 7% of total road freight within Victoria. It is likely that further benefits will be 
achieved by use of innovative high productivity vehicles in the metropolitan area over a 
network of appropriate routes linking freight hubs. While information is not currently available 
to assess the impacts of these initiatives, they may be of a similar magnitude to the benefits 
achieved for interstate freight. 

                                                
22 Department of Transport  2008 unpublished estimates 

23 The Nous Group 2007 Understanding the Potential to Reduce Victoria’s Greenhouse Gas Emissions, Wedge 15 
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 Data Source 

Subsectors Freight - road  

Potential change in output (%) -13% Department of Transport24 

Target group / subsector group (%) 7% SMVU25  

Estimated take-up by target group 
(%) 

100% Department of Transport (as above) 

Start year 2010 Nous estimate 

Ramp up time 5 years Nous estimate 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction 
(2036) 

90 kT CO2-e  

Table 14 – HPFV contribution 

Travel-Smart 

The TravelSmart program aims to reduce people’s dependency on cars and encourage them 
to choose sustainable alternate forms of transport. This initiative is aimed at wide-scale roll out 
of TravelSmart for three different target groups – work travel plans, school travel plans, and 
shopping travel plans. It would replace the existing (2006 to 2009) Victorian TravelSmart 
program focused on a small number of workplaces and schools. This initiative is assumed to 
encompass travel planning in all Victorian workplaces with more than 500 employees.  

The assumptions made for this initiative regarding each of these groups include: 

                                                
24 Department of Transport  2008 unpublished estimates 

25 ABS Survey of Motor Vehicle Use:  Data Cubes, Australia, 12 months ended October 2007 (Tables 1, 2 & 3) 
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Travel-Smart (work place travel plans) 

Work place travel plans can reduce car travel by shifting users to other forms of transport, car-
pooling or reducing person trips by encouraging staff to work from home. 

 Data Source 

Subsectors Private transport - road 
Public transport (all) 

 

Potential change in output (%) Private transport - road -5% 
Public transport +2.6% 

Maunsell26 (Table 38) 

Target group / subsector group (%) -28.5% Applebaum27 /  
Department of Transport28 

Estimated take-up by target group (%) 100% Incorporated into potential change 

Start year 2010 Nous DPC report29 

Ramp up time 10 years Nous DPC report (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction (2036) 157 kT CO2-e  

Table 15 – Travel-Smart (work) contribution 

Travel-Smart (school travel plans) 

The success of school travel plans in shifting users to other modes of transport depends on 
the catchment area of the school, the proximity of the school to public transport routes, and the 
type of school (primary or secondary). As most trips to school are relatively short, the target 
group only represents a small proportion of travel. 

 Data Source 

Subsectors Private car, Public transport 
(all) 

 

Potential change in output (%) Private car -9% 
Public transport +3.33% 

Maunsell (Table 34) 
(PT change is 0% for primary school, 

5% for secondary school) 

Target group / subsector group (%) 2.6% 
 

Maunsell (Table 34) 

Estimated take-up by target group (%) 70% Department of Transport 

Start year 2010 Nous DPC report (as above) 

Ramp up time 10 years Nous DPC report (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions reduction (2036) 18 kT CO2-e  

Table 16 – Travel-Smart (school) contribution 

                                                
26 Maunsell 2008 Transport Usage & Behaviour Report, Table 34 

27 Apelbaum Consulting 2007 Victorian Transport Facts 2007 

28 Department of Transport  2008 unpublished estimates 

29 The Nous Group 2007 Understanding the Potential to Reduce Victoria’s Greenhouse Gas Emissions, Wedge 12 
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Travel-Smart (shopping travel plans) 

Shopping centre travel plans encourage customers to use modes of transport other than 
private cars. Given the wide variation in travel habits of customers, the success of these plans 
may be less effective than of work or travel based plans. 

 Data Source 

Subsectors Private car  

Potential change in output (%) Private car -2% Department of Transport30 

Target group / subsector group 
(%) 

16% 
 

Applebaum31 

Estimated take-up by target 
group (%) 

10% Department of Transport (as above) 

Start year 2010 Nous DPC report32 

Ramp up time 10 years Nous DPC report (as above) 

Initiative type (see Figure 3) Type 2  

Contribution to emissions 
reduction (2036) 

3 kT CO2-e  

Table 17 – Travel-Smart (shopping) contribution 

Increased elastic response due to implementation of initiatives 

As outlined in Section 4.2, implementation of many of these initiatives will also result in a 
complementary effect on Wedge 1, increasing the elasticity of response to cost of travel 
changes (see ‘C’ in Figure 3). The complementary abatement attributed to Wedge 2 is as 
follows: 

 Data 

Emissions reduction due to increased elasticity of response to cost of travel 
changes, as a result of initiatives within Wedge 2 (2036) 

310 kT CO2-e 

Table 18 – Contribution to Wedge 2 from increased elasticity of response 

 

                                                
30 Department of Transport  2008 unpublished estimates 

31 Apelbaum Consulting 2007 Victorian Transport Facts 2007 

32 The Nous Group 2007 Understanding the Potential to Reduce Victoria’s Greenhouse Gas Emissions, Wedge 12 
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4.5 Wedge 3 – Improvement in emissions efficiency 
The efficiency improvements wedge covers a range of emissions efficiency initiatives for 
private vehicles, public transport and freight.  

The effect of Wedge 2 – Changed travel patterns is shown in Figure 6 below. The effect of 
Wedges 1 & 2, which have already occurred, are shown in grey.  
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Figure 6 – Wedge 3 – Improvements in emissions efficiency 

PT – hybrid buses 

Hybrid buses run on a combination of diesel and electricity and could cut greenhouse gas 
emissions if rolled out across the Melbourne public transport bus fleet. This initiative would 
build on a trial of two hybrid bus technologies which is currently underway in Melbourne. 

 Data Source 

Subsectors Metro PT bus  

Potential change in efficiency factor (%) -20% Department of Transport33 

Target group / subsector group (%) 100% Department of Transport 

Estimated take-up by target group (%) 100% Department of Transport 

Start year 2010 Department of Transport 

Ramp up time 15 years Department of Transport 

Initiative type (see Figure 3) Type 1  

Contribution to emissions reduction 59 kT CO2-e  

Table 19 – PT – hybrid bus contribution 

                                                
33 Internal data based on Designline hybrid system presentation for Ventura Bus lines, 20th Feb 2007 and Allison hybrid system 
fact card, SA5243EN, 30th December 2006 

2036 CO2-e reduction:  4.1 MT 
(12.5% of total transport reference case emissions) 

 
2.3 MT due to modeled abatement 

1.8 MT due to increased response to cost of travel 
changes 



 Greenhouse gas emissions abatement potential of the Victorian Transport Plan 

 

© The Nous  Group                                         www. nousgroup.com.au                                         Page 27 

PT – regenerative power 

Regenerative power is already used within Melbourne’s tram and train fleet to capture energy 
available from vehicle braking. This initiative models emissions savings from changes to power 
supply to enable additional capture of regenerative power. 

 Data Source 

Subsectors Metro train, metro tram  

Potential change in efficiency factor (%) Metro train -25% 
Metro tram -10% 

Department of Transport34 

Target group / subsector group (%) 100% Department of Transport (as above) 

Estimated take-up by target group (%) 100% Department of Transport (as above) 

Start year Metro train - 2011 
Metro tram - 2012 

Department of Transport (as above) 

Ramp up time Metro train - 12 years 
Metro tram - 8 years 

Department of Transport (as above) 

Initiative type (see Figure 3) Type 1  

Contribution to emissions reduction 220 kT CO2-e  

Table 20 – PT – regenerative power contribution 

Initiatives designed to increase the uptake of low emission vehicles 

Reduction in vehicle emissions due to improved engine efficiency will represent a significant 
contribution to overall transport emissions abatement. There are a range of measures to 
increase availability and uptake of low emissions technology. These would allow carbon 
emissions from new vehicles to reduce from around 230 g of C02-e per kilometre travelled to 
180 g per kilometre by 2015. The Plan includes some measures to achieve these reductions, 
with other initiatives to support these reductions being considered through the Victorian 
Government’s Climate Change Green Paper. 

Based on the average age of the Victorian vehicle fleet, this reduction leads to a possible 
improvement in private vehicle emissions efficiency of up to 49% by 2036.  

                                                
34 Department of Transport internal modelling 
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 Data Source 

Subsectors Private – road 
Freight – road 

 

Potential change in efficiency factor (%) Private – road: -44%35 
Freight – road: -27.4%36 

Department of Transport 

Target group / subsector group (%) 100% Department of Transport (as above) 

Estimated take-up by target group (%) 100%37 Department of Transport (as above) 

Start year 2010 Department of Transport (as above) 

Ramp up time 24 years Department of Transport (as above) 

Initiative type (see Figure 3) Type 3  

Potential contribution to emissions 
reduction (2036) 

6,750 kT CO2-e  

Table 21 – initiatives designed to increase the uptake of low emissions vehicles 

 

Note that this initiative is a Type 3 initiative as described in Figure 3. Improvements in engine 
efficiency will also be driven by changes in the cost of travel; as fuel prices rise, people switch 
to more fuel efficient vehicles in the long run. Therefore a significant component of the 
abatement shown in the table above will already have been accounted for under Wedge 1, 
which shows the abatement due purely to changes in the cost of travel.  

Given that Wedge 1 takes place first, this initiative must only model the abatement due to 
greater vehicle efficiency that has not already been modelled under Wedge 1. This ‘net’ 
abatement, shown as the difference between ‘B’ and ‘A’ in Figure 3, is determined by 
subtracting the ‘fuel intensity’ component of Wedge 1 from the modelled abatement shown 
above. 

 Data 

Total potential contribution to emissions reduction (2036) 6,750 kT CO2-e 

‘Fuel intensity’ component of Wedge 138 5,390 kT CO2-e 

Net contribution to abatement of this initiative (2036) 1,360 kT CO2-e 

Table 22 – net contribution from initiatives designed to increase the uptake of low emissions 
vehicles 

 

This suggests that, given the assumptions made in Section 4.3, cost of travel changes will be 
the main driver behind improvements in engine efficiency.  

These assumptions may change, for example to assume a smaller increase in fuel prices over 
the time period. If so, then fuel price changes would contribute less to improvements in engine 

                                                
35 The estimated efficiency improvement is reduced by 5%, given that the reference case assumes a 5% improvement in 
emissions efficiency between 2010 and 2022 

36 Estimate for light trucks (~66% of total trucks) is 2/3 of private road value, and estimate for rigid and articulated trucks (~33% of 
total trucks) is 1/3 of private road value  

37 Although the 2015 target is voluntary, 100% take-up is assumed for the purposes of this model 

38 See Appendix C for a discussion of the components of the fuel price & CPRS wedge 
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efficiency. Therefore in this case, increased government action would be required if the same 
improvements in efficiency are to be achieved, and the net contribution of this initiative would 
be higher. 

Eco-driving 

Eco-driving involves training drivers in safe and fuel efficient driving techniques, saving a 
significant amount of fuel. Potential change, size of the target group and estimated take-up of 
this initiative vary between private road, public transport and road freight subsectors. 

 Data Source 

Subsectors Private – road 
PT - road 

Freight - road 

 

Potential change in 
efficiency factor (%) 

Private – road -10% 
PT – road -10%  

Freight – road -25-30% 

Department of Transport39 

Target group / subsector 
group (%) 

Private – road 60% 
PT – road 100% 

Freight – road 100% 

Department of Transport (as above) 

Estimated take-up by 
target group (%) 

Private – road 20% 
PT – road 50%  

Freight – road 20% 

Department of Transport (as above) 

Start year 2010 Department of Transport (as above) 

Ramp up time 10 years Department of Transport assumption 

Initiative type (see Figure 
3) 

Type 2  

Contribution to emissions 
reduction (2036) 

636 kT CO2-e  

Table 23 – eco-driving contribution 

                                                
39 Department of Transport  2008 unpublished estimates 
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Retrofitting of incandescent and hybrid traffic signals with LEDs 

There are approximately 1100 sites across Victoria with incandescent and hybrid traffic 
signals. These could be retrofitted with LEDs within 12 months, providing additional energy 
savings and abatement potential.  

 Data Source 

Subsectors Traffic lights across Victoria  

Potential savings 33.7% (13.3 kT CO2-e) Department of Transport40 

Start year 2010 Department of Transport (as above) 

Ramp up time 3 years Department of Transport assumption 

Initiative type (see Figure 3) Type 2  

Contribution to emissions 
reduction 

10.6 kT CO2-e Actual contribution reduced due to 
improvement in stationary energy efficiency 

Table 24 – traffic signal replacement contribution 

Increased elastic response due to implementation of initiatives 

As outlined in Section 4.2, implementation of many of these initiatives will also result in a 
complementary effect on Wedge 1, increasing the elasticity of response to cost of travel 
changes (see ‘C’ in Figure 3). The complementary abatement attributed to Wedge 3 is as 
follows: 

 Data 

Emissions reduction due to increased elasticity of 
response to cost of travel changes, as a result of 
initiatives within Wedge 3 (2036) 

1,770 kT CO2-e 

Table 25 – Contribution to Wedge 3 from increased elasticity of response 

 

                                                
40 Department of Transport  2008 unpublished estimates 
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5 Further exploration of different emission 
scenarios 

The transport emissions outlined in this report were based on a range of assumptions.  
Assumptions were selected to reflect the most likely real-world conditions out to 2036. 

Any changes in these assumptions will vary the modelled level of emissions and the effect of 
each of the abatement initiatives out to 2036. To investigate the sensitivity of the level of 
emissions to changes in these assumptions, this section explores the following variations to 
the model: 

1. Exploration of the relationship between cost of travel and emissions 
2. Use of different reference cases as input to the model 
3. Variation in the order that each wedge is applied to the reference case 
4. Ramp-up / ramp-down of assumptions used 
5. Inclusion of an additional initiative to investigate the effect of take-up of hybrid / electric 

vehicles on emissions. 
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5.1 Variation 1 – exploration of the relationship between 
cost of travel and emissions  

This scenario expands the model to explore the relationship between the cost of travel (fuel 
price, vehicle price and wealth) and emissions.  

The effect on emissions is explored by looking at the three responses to changes in the cost of 
travel – reduced travel demand (i.e. people drive less), mode shift (i.e. people move to other 
transport modes), and increased emissions efficiency (people shift to more efficient vehicles). 
The relationship between the elements of the cost of travel and the resulting emissions are 
shown in Figure 7 below: 

 

Figure 7 – elements of the cost of travel and their effect on emissions 
 

The following analysis explores changes in each of the elements of the cost of travel. 
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5.1.1 Fuel price changes 
The following fuel price trajectories were explored in this analysis: 

Scenario Source 

A) Fuel price doubles by 2036 in real terms 
 
B) Fuel price drops to 90 c/L in 2015, rises to 1.05 c/L by 2030 
 
C) Fuel price drops to 1.13 c/L in 2010, returns to $1.5/L by 

2030 
 

D) Fuel price rises to $2.60/L by 2015, returns to $1.5/L by 
2022 

 
E) Fuel price rises to $8.20/L by 2019, returns to $1.5/L by 

2033 

VTP model 
 

CSIRO Scenario 1 - EIA reference case41 
 

CSIRO Scenario 2 - EIA ‘high oil price’ scenario 
 
 

CSIRO Scenario 3 - slow decline in oil supply, 
fast technology response 

 
CSIRO Scenario 4 - slow decline in oil supply, 

slow technology response 

Table 26 – Fuel price changes analysed through Variation 1 

 

Table 27 below shows the change in emissions from each wedge based on these trajectories. 
Note that Wedge 1 (fuel price & CPRS) in the previous analysis used a combined fuel price 
elasticity value that accounted for change in demand, mode shift and change in emissions 
efficiency. This wedge is separated into these three components in the table below42. 

Fuel price scenario: Scenario A 
(VTP model) 

 

Scenario B Scenario C Scenario D Scenario E 

Reference case emissions 32,525 32,525 32,525 32,525 32,525 

Cost of travel – demand reduction 1,455 - 350 360 250 650 

Cost of travel – mode shift 1,000 - 260 270 200 540 

Cost of travel – efficiency improvements 4,145 - 1,160 1,230 940 2,640 

Wedge 2 1,615 1,990 1,840 1,870 1,780 

Wedge 3 4,070 12,660 8,900 9,390 6,810 

Remaining emissions 20,245 22,615 19,915 19,885 20,105 

Table 27 – emissions abatement under different fuel price scenarios (all values in kT C02-e) 

 

Note that under each scenario in which fuel prices increase (A, D and E), efficiency 
improvements account for the greatest change in emissions as a result of cost of travel 
changes. 

The abatement realised under each of these scenarios is best explored through the wedges 
graphs. 

                                                
41 As reported in Graham, Reedman and Poldy 2008 ‘Modelling of the future of transport fuels in Australia’, CSIRO, p25, 35, 46-47 

42 See Appendix C for a discussion of the elasticity values used in this analysis 
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Reduction in fuel prices (Scenarios B and C) 

The abatement under Scenarios B and C is below, against the original model (Scenario A).  
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Figure 8 - emissions abatement under different fuel price scenarios 

The fuel price reductions under Scenarios B and C result in an increase in emissions for a 
significant part of the period between 2007 and 2036. 

Under Scenario B, the significant fuel price fuel reduction between 2007 and 2015 results in an 
increase in emissions, as the lower fuel price encourages greater fuel use43. The following 
increase in fuel price correspondingly reduces fuel use, however it never returns to the starting 
value. Therefore the ‘fuel price increase’ wedge is a ‘negative wedge’ for the entire modelling 
period. This increase in emissions will increase the effect of Wedges 2 and 3, as the level of 
emissions to which they apply are greater.  

Note from Table 27 that the effect of Wedge 3 in particular is greatly increased. This is 
because under Scenario A, the ‘low emissions vehicles’ initiative was primarily driven by fuel 
price increases, and only a small proportion of abatement was attributed to Wedge 3. However 
given that Scenario B results in an increase in emissions due to lower fuel prices, the effect of 

                                                
43 Note that this analysis assumes that the effect of changing fuel prices is fully reversible (i.e. a decrease in fuel prices has the 
same (but opposite) effect on fuel consumption as an equivalent increase). In reality we would expect the response to be less for 
fuel price decreases than for increases. For example if fuel prices rise, we would expect an increase in the fuel efficiency of cars. 
However if fuel prices fell, we would not expect an equivalent decrease in fuel efficiency. 

B) Fuel price drops to 90 c/L in 
2015, returns to 1.05 c/L by 2030 

A) Fuel price doubles by 
2036 in real terms 

C) Fuel price drops to 1.15 c/L in 
2010, returns to $1.50/L by 2030 

Fuel price decrease leads to 
additional abatement, which 
adds to base line 

Fuel price decrease leads to 
additional abatement, which 
adds to base line 
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the ‘low emissions vehicles’ initiative attributed to Wedge 3 must be much greater in this 
scenario to meet the desired emissions level. 

Scenario C leads to a similar response that is lower in magnitude, given that the decrease in 
fuel prices is lower. 

Increase in fuel prices (Scenarios D and E) 

The abatement under Scenarios D and E is below, against the original model (Scenario A). 
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Figure 9 - emissions abatement under different fuel price scenarios 

Scenarios D and E both result in a significant decrease in emissions as fuel prices rise sharply 
between 2007 and 2015-2020. Under Scenario D, the fuel price rise accounts for the bulk of 
abatement between 2007 and 2018. During this period, we expect fuel price rises to be the 
sole driver behind expected emissions efficiency improvement, and therefore Wedge 3 is quite 
small. Once the fuel price returns to $1.50/L (and continues at this price until 2036), 
government initiatives become the driver of vehicle efficiency improvements, and Wedge 3 
grows accordingly. 

The same occurs under Scenario E, although the effect of the price increase is greater and 
more sustained. 

A) Fuel price doubles by 
2036 in real terms 

D) Fuel price rises to $2.60/L in 
2015, returns to $1.50/L by 2022 

E) Fuel price rises to $8.20/L in 
2019, returns to $1.50/L by 2033 
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5.1.2 Variation of CPRS growth rates 
The following CPRS growth rates were explored through the wedges model: 

Scenario Source 

A) $20 in 2010, 4% real increase p/a, rising to $60 by 2036 (with doubling of 
fuel price in real terms) 

 
B) $20 in 2010, 6.6% increase p/a, rising to $120 by 2036 (with doubling of fuel 

price in real terms) 
 
C) As in A but assuming zero change in fuel prices in real terms 

VTP model 
 
 

DoT internal data 

Table 28 – CPRS changes analysed through Variation 1 

 

Table 29 below shows the change in emissions from each wedge based on these trajectories. 

Fuel price scenario: Scenario A 
($20 in 2010, increasing 
at 4% p/a, doubling of 

real fuel prices) 

Scenario B 
($20 in 2010, 

increasing at 6.6% p/a, 
doubling of real fuel 

prices) 

Scenario C 
($20 in 2010, 

increasing at 4% p/a, 
no change in real fuel 

prices) 

Reference case emissions 32,525 32,525 32,525 

Wedge 1 – fuel price changes 6,110 6,050 0 

Wedge 1 - CPRS 485 810 800 

Wedge 2 1,615 1,600  1,890 

Wedge 3 4,070 3,810  10,010 

Remaining emissions 20,245 20,255 19,845 

Table 29 – emissions abatement under different CPRS growth rates (all values in kT C02-e) 

 

As shown above, doubling the expected carbon price almost doubles the effect of the CPRS 
wedge by 2036, from 490 to 810 kT CO2-e in 2036. However the overall abatement is again 
limited by the ‘low emissions vehicles’ initiative within Wedge 3. As the size of the CPRS 
wedge increases, the net effect of this initiative decreases44. 

If no changes in fuel prices are assumed, then the effect of the CPRS is significantly higher 
(800 rather than 490 kT CO2-e in 2036). In this case Wedge 3 is significantly larger, as each 
initiative has a higher ‘base’ to work off, and there is less overlap between the ‘low emissions 
vehicles’ and Wedge 1. 

  

                                                
44 Once again referring to Type 3 under Figure 3, if the size of the cost of travel component increases (‘A’ in the diagram), then the 
net effect of the initiative decreases (‘B’ less ‘A’) 
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5.1.3 Variation in wealth 
The following changes in real income were explored through the wedges model: 

Data Scenario Source 

Income change - real 
wealth (2008 to 2036) 

A) 0 increase in real income per annum 
 
B) 1.5% increase in real income per annum 

DoT estimate 

Table 30 – Cost of travel input data 

 

Table 31 below shows the change in emissions from each wedge based on these trajectories. 

Fuel price scenario: Scenario A 
(no increase in real income) 

Scenario B 
(1.5% increase in real income per 

annum) 

Reference case emissions 32,525 32,525 

Wedge 1  6,600 3,060 

Wedge 2 1,615 1,790 

Wedge 3 4,070 7,680 

Remaining emissions 20,245 19,995 

Table 31 – emissions abatement under different CPRS growth rates (all values in kT C02-e) 

 

The difference between these scenarios is illustrated graphically below. 
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Figure 10 - emissions abatement under different fuel price scenarios 

 

As can be seen from both Table 31 and Figure 10, the change in real income slightly 
decreases overall transport sector emissions by 2036. This is due to three significant effects: 

- It decreases the size of Wedge 1, as changes in the cost of travel are diminished by 
the increase in real income; 

- It increases the sizes of each initiative within Wedges 2 & 3, as each initiative is based 
on a greater ‘reference case’; and 

A) No change in real income B) 1.5% increase in real income p/a 
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- It increases the size of the ‘voluntary emissions efficiency initiative’, as this must take a 
greater share of the result of improved emissions efficiency (given that cost of travel 
changes now contribute less)45. 

                                                
45 Once again we refer to Type 3 under Figure 3. If the size of the cost of travel component decreases (‘A’ in the diagram), then 
the net effect of the initiative increases (‘B’ less ‘A’) 
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5.2 Variation 2 – use of different reference cases 
The analysis shown in the previous section updated the 2006 Nous DPC model reference 
case with more recent data, and used growth rates from the VTP internal model.  This section 
explores the effect of using different reference cases on emission values.  

The following reference cases are used: 

Reference case Source 

A) VTP reference case As used in this report 

B) Original Nous DPC model reference case Nous DPC model 

C) BITRE reference case BTRE working papers 66 & 7146 

D) Department of Transport internal model reference case 
(metro values for private vehicle, bus, tram and train) 

Internal DoT data 

Table 32 – Alternate reference cases 

The resulting emissions abatement levels are shown below. Note that the BITRE and 
Department internal model reference cases do not show all sub-sectors, therefore only 
percentage abatement levels are comparable. 

2007 Modelled abatement - 2020 Modelled abatement - 2036 

Abatement Abatement 

Scenario 

(reference case 
used) 

Sub-
sectors 
included Reference 

emissions 
(kT CO2-e) 

Reference 
emissions 
(kT CO2-e) kT CO2-e % 

Reference 
emissions 
(kT CO2-e) kT CO2-e % 

A) VTP reference 
case 

All 20,240 24,460 5,060 21% 32,525 12,280 38% 

B) Nous DPC 
model 

All 19,850 22,040 4,540 21% 27,010 9,990 37% 

C) BITRE 
reference case 

All, less 
metro train 
and tram 

20,130 23,140 4,880 21% - - - 

D) DoT model Metro 
private and 

PT only 
7,560 8,230 1,990 24% 

- - - 

Table 33 – Emissions resulting from alternate reference cases (all values in kT C02-e) 

As outlined in Section 3, there are a number of differences between the reference case used 
in this analysis and that used in the original Nous DPC report. However, when subject to the 
same initiatives modelled throughout this report, the percentage abatement in 2020 and in 
2036 is very similar between the different reference case scenarios. 

The modelled abatement from the BITRE and DoT model reference cases is also similar, 
noting that these models to not extend to 2036. Note that the abatement modelled for the DoT 
case is higher at 24% in 2020, due to the fact that private metro emissions (representing the 
greatest source of abatement) represent a greater proportion of the emissions in this model. 

                                                
46 Bureau of Transport and Regional Economics 2006 Working paper 66 – Demand projections for Auslink non-urban corridors: 
Methodology and projections, and 2007 Working paper 71 - Estimating urban traffic and congestion cost trends for Australian 
cities 
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5.3 Variation 3 – variation in application of wedges 
In the wedges model, the potential abatement of each initiative is calculated based on the 
emissions remaining after application of the previous initiative.  

This section explores the effect of reversing the order of wedges 2 and 3, and of implementing 
wedges 2 and 3 independently, in the absence of any cost of travel changes. It explores the 
following scenarios: 

Scenario – order of wedges Purpose 

A) Wedges 1; 2; 3; As used in this report 

B) Wedges 1; 3; 2; To investigate effect of accounting for the emissions efficiency before 
changes in travel patterns 

C) Wedge 2 applied individually 
(excluding Wedges 1 & 3) 

D) Wedge 3 applied individually 
(excluding Wedges 1 & 3) 

To investigate effects of individual wedges assuming no infrastructure 
program, constant fuel prices and no CPRS 

Table 34 – Wedge application scenarios 

The resulting abatement potential of each wedge in 2036 is shown in the table below. 

Scenario: Scenario A 
Wedges 1; 2; 3 

Scenario B 
Wedges 1; 3; 2 

Scenario A 
Wedges 2 only 

Scenario B 
Wedge 3 only 

Wedge 1 6,600 
(20%) 

6,600 
(20%) 

- - 

Wedge 2 1,620 
(5%) 

810 
(3%) 

1,900 
(6%) 

- 

Wedge 3 4,170 
(13%) 

4,870 
(15%) 

- 11,570 
(36%) 

Total abatement 12,280 
(38%) 

12,280 
(38%) 

- - 

Table 35 – Abatement due to variation in wedges (all values in kT C02-e) 

 

As expected, when applied by individually, Wedges 2 and 3 are both bigger than when applied 
following Wedge 1. This is because in both cases, each wedge is applied to a larger ‘base’. 
Note that Wedge 3 is significantly larger when applied by itself – again this is due to the fact 
that in this case the ‘low emissions vehicles’ is solely attributed to this wedge, rather than 
being driven by changes in the cost of travel. 

When applied in reverse order, Wedges 2 and 3 reduce and increase respectively. Again this 
is due to the fact that the higher wedges have a greater ‘base’ that their respective reduction is 
based on.  
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5.4 Variation 4 – ramp up / ramp down of assumptions used 
for each initiative 

This scenario varies the assumptions made for each of the initiatives explored in Wedges 1, 2 
& 3. It explores both a more conservative option and a more optimistic option than provided in 
the previous section. The following table outlines the three scenarios explored: 

Assumption Variable A) Conservative B) Current C) Optimistic 

Ideal private vehicle fuel price 
elasticity 

Elasticity -0.5 -0.7 -0.8 

Cycling infrastructure Take-up rate 
(vary by � 50%) 

25% 50% 100% 

Rail freight initiatives Potential change 
(optimistic metro only) 

-0.3% (metro) 
-1% (rural) 

-0.3% (metro) 
-1% (rural) 

-1% (metro) 
-1% (rural) 

Land use change Potential change 
(vary by � 50%) 

-3.5% -6.5% -10.0% 

High occupancy vehicles Target group size 
(vary by � 50%) 

17% 33% 50% 

High productivity freight vehicles Target group size 
(vary by � 50%) 

3.5% 7% 10.5% 

TravelSmart – (work, school and 
shopping plans respectively) 

Target group size 
(vary by � 50%) 

14.5% (work) 
1.5% (school) 

8% (shop.) 

28.5% (work) 
2.6% (school) 
16% (shop.) 

43% (work) 
4% (school) 
24% (shop.) 

PT – hybrid buses Efficiency improvement 
(vary by � 50%) 

15% 20% 30% 

PT – regenerative power Efficiency improvement 
(vary by � 50%) 

13% (train) 
5% (tram) 

25% (train) 
10% (tram) 

38% (train) 
15% (tram) 

Voluntary new vehicle efficiency 
targets 

Efficiency improvement 
(vary by -50 to +25%) 

33% (private) 
20.5% (freight 

44% (private) 
27.4% (freight) 

55% (private) 
34.5% (freight 

Eco-driving Take-up rate 
(vary by -50%) 

10% (private) 
25% (PT) 

10% (freight) 

20% (private) 
50% (PT) 

20% (freight) 

30% (private) 
75% (PT) 

30% (freight) 

Traffic light replacement Efficiency improvement 34%47 

Table 36 – Alternate assumption scenarios 

                                                
47 Assumed to occur with high confidence, therefore no alternates explored 
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The resulting abatement from each of the scenarios above is shown below.  

Scenario: Scenario A 
Conservative 

Scenario B 
Original 

Scenario B 
Optimistic 

Reference case 32,525 32,525 32,525 

Wedge 1 5,300 6,600 7,210 

Wedge 2 1,060 1,615 2,200 

Wedge 3 3,590 4,070 5,310 

Total abatement 10,035 

(31%) 

12,280 

(38%) 

14,715 

(45%) 

Table 37 – Summary of alternate assumptions (all values in kT C02-e) 

 

As expected, the conservative scenario results in less abatement than the original 
assumptions made in Section -, and the optimistic scenario results in greater abatement. This 
analysis suggests that abatement might reasonably be expected to be within the range of 38% 
�  8%, or 12.3kT �  2.4 kT. 
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5.5 Variation 5 – introduction of hybrid and electric vehicles 
This variation explores the impact on emissions of the introduction of hybrid and electric 
vehicles into the Victorian private car fleet. Given that this initiative is aimed at improving the 
emissions efficiency of vehicles, it is included in Wedge 3.  

The following assumptions are made for the introduction of hybrid and electric vehicles: 

 Hybrids PEHV Electric cars Source 

Subsectors Metro cars, rural cars  

Potential change in efficiency 
factor (%)48 

-30% in 2008 
-35% in 2036 

-75% in 2008 
-74% in 2036 

-35% in 2016 
-81% in 2036 

DoT internal 
data49 

Start year 2008 2013 2016 DoT internal data 

Share of total private cars <1% in 2008 
16% in 2030 
13% in 2036 

<1% in 2013 
14% in 2036 

<1% in 2016 
19% in 2036 

DoT internal data 

Overall reduction in emissions 
factor50 

  0% in 2008; 
2.4% in 2020; 
8.7% in 2025; 
17% in 2030; 
30% in 2036 

Calculated based 
on data above 

Initiative type (see Figure 3) Type 2  

Contribution to emissions 
reduction (2036) 

3,020 kT CO2-e  

Table 38 – potential contribution of hybrid and electric vehicles 

 

Increased use of PHEV and electric cars will lead to a reduction in CO2-e emissions from 
petrol, but an increase in emissions from stationary energy (which is used as a source of 
power for these vehicles). 

The emissions reduction factors shown in Table 38 assume a significant reduction in the CO2-
e emissions produced by stationary energy generation. This assumption result in electric cars 
providing a significant reduction in emissions per vehicle km, as shown in Table 39. Without 
this assumption, the abatement benefit of electric cars is significantly reduced. 

                                                
48 Gives potential reduction in emissions in comparison with petrol car. The estimated efficiency improvement is reduced by 5%, 
given that the reference case assumes a 5% improvement in emissions efficiency between 2010 and 2022 

49 PHEV and electric car values assume increased emissions efficiency of stationary power in line with Department of Primary 
Industry estimates 

50 Represent data points used in model 
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 Assuming current stationary energy 
emissions factors (plus MRET) 

(kT CO2-e / M veh km) 

Assuming declining stationary 
energy emissions factors 

(kT CO2-e / M veh km) 

Unleaded petrol vehicle 0.215 0.215 

Hybrid 0.133 0.133 

PHEV 0.045 0.043 

Electric car 0.212 0.027 

Table 39 – modelled emission efficiency of hybrid and electric vehicles (2036) 

 

The resulting wedge wedges are shown below against the original model: 
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Figure 11 - emissions abatement for hybrid and electric vehicles 

 

As shown by the figure above, this initiative results in a significant reduction in emissions, 
increasing the size of Wedge 3 from 4,080 to 7,096 kT CO2-e in 2036. 

A) Original model B) Inclusion of hybrid & electric 
vehicles 
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6 Further analysis 
The Princeton Wedges approach to modelling initiative-specific greenhouse abatement 
potential is a useful evidenced-based tool for Government in prioritising abatement options.  A 
comparison of the relative sizes of the wedges, and their shapes over time, can provide 
assistance for Government in formulating appropriate initiative portfolio choices – including 
which initiatives to action and when to action them – to meet policy objectives. 

One element important to the Government decision-making process that is absent from 
Princeton Wedges analysis is the relative economic costs and benefits of initiatives.  This 
information is useful in prioritising initiatives, in assessing the total cost associated with an 
abatement profile, and with analysing the impact of a price for carbon on abatement outcomes.  
A policy tool that merges an assessment of initiative abatement potential and timing (as in the 
Princeton Wedges), and costs and benefits of abatement is the marginal abatement cost 
curve. 

What is a marginal abatement cost curve? 

The marginal abatement cost curve is an evidence-based tool available to policy makers to 
assess the potential for greenhouse gas abatement in a region and/ or sector of the economy 
according to the cost of abatement. It is derived by generating expectations about the potential 
for abatement relative to a reference case (representing emissions profiles absent any 
extraordinary effort to abate), and the cost of abatement relative to the reference case. 

Construction of the marginal cost abatement curve involves assessing individual initiatives for 
their abatement potential and cost, and arranging these initiatives in graphical format from 
least cost to highest cost order. Importantly, the profile of initiatives considered is crucial: 
invoking some abatement options will impact the abatement potential and costs of others (for 
example, improvements in electricity efficiency in consumption will reduce the abatement 
potential of electricity supply initiatives). 

The following figure shows a stylised representation of the marginal abatement cost curve: 
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Initiatives below the x-axis result in a net economic benefit. Those above the x-axis result in a 
net economic cost. The curve yields insights for policy makers in measuring the economic 
costs of abatement. For example, by reading off the x- and y-axes, policy makers can measure 
the per unit abatement costs associated with given abatement targets. These curves also 
provide guidance as to the type of initiatives that would be ‘triggered’ by a carbon price under 
an appropriately constructed Carbon Pollution Reduction Scheme, at the same time 
highlighting the areas beyond a scheme’s reach.  
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The following chart provides an example of a transport-specific marginal abatement cost curve 
developed for another Australian state: 

 

Figure 12 – example transport marginal abatement cost curve (for another Australian state) 

Significantly, many of these initiatives are in the ‘no-regrets’ zone of the marginal abatement cost 
curve (that is, they are associated with net benefits, not net costs). Only three of the initiatives 
shown in the example above have a net economic cost, as the R&D, implementation, 
commercialisation and operation costs to implement the initiatives outweigh the possible benefits.  

The example of ‘reduced travel distances’ serves to highlight the arithmetic involved in calculating 
abatement and cost.  In the analysis above, reduced travel distances include building infrastructure 
or improving roads to shorten the average length of travel journeys.  This will result in lower fuel 
consumption for drivers, and lower fuel costs.  However, the capital cost of this initiative, given the 
extent of change required for the State at issue, is large enough such that, over the length of the 
forecast period, capital costs are not recouped by savings.  As such, each unit of abatement for 
this initiative incurs net economic cost. 

For the State shown in the example above, adopting all twelve transport initiatives would result in 
positive net benefit per unit of C02e abated (even though some initiatives incur an economic cost).  
Importantly, however, initiatives which extend into the negative marginal cost area are already 
economically viable, begetting a question as to why these initiatives have not been adopted 
already (or, indeed, in the presence of increasing petrol prices why they won’t be adopted absent 
any extraordinary abatement effort).  As such, the cost curve is useful in pointing to abatement 
opportunity, abatement cost, and market imperfections and/ or information issues preventing 
economic abatement which Governments can help overcome. 

In this context of this State’s economy-wide marginal abatement cost curve, opportunities in 
transport are especially lucrative:
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Figure 13 - example marginal abatement cost curve (for another Australian state) 
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Appendix A Reference case data sources 

Table 40 – Reference case data sources 

 

                                                
51 Note that while the 2007 base case takes input for each sub-sector in the form of ‘vehicle km’, only ‘passenger km’ growth rates 
were available from the DoT model. Therefore these ‘passenger km’ growth rates were used to grow the 2006 values. This 
approach assumes constant occupancy rates within each subsector over time in the reference case. Increases in occupancy in 
private vehicles and freight are accounted for through Wedge 2. Within the public transport subsector, there is still capacity for off-
peak occupancy rates to increase substantially, and therefore emissions savings within this subsector may be underrepresented. 

52 ABS Survey of Motor Vehicle Use:  Data Cubes, Australia, 12 months ended October 2007 (Tables 1, 2 & 3) 

53 Department of Climate Change 2008 National Greenhouse Accounts (NGA) Factors 

54 Department of Transport 2008 Calculation of greenhouse gas intensities of public transport modes (internal document) 

Subsector Output values – 2007 
base case 

Output values – growth 
rates51 

Emissions factors 

Rail freight BTRE Report 107  
(output and emissions 
factors are scaled from 
actual emissions) 

DOT model (person km – 
commercial vehicle) 
 

BTRE Report 107  
(output and emissions factors are scaled 
from actual emissions) 

Regional 
freight (road) 

ABS SMVU52 DOT model (person km – 
commercial vehicle) 

Department of Climate Change53 & ABS 
SMVU 

Metro freight 
(road) 

ABS SMVU DOT model (person km – 
commercial vehicle) 

Department of Climate Change & ABS 
SMVU 

Metro car ABS SMVU DOT model (person km – 
private vehicle) 

Department of Climate Change & ABS 
SMVU 

Metro 
motorcycle 

ABS SMVU DOT model (person km – 
private vehicle) 

Department of Climate Change & ABS 
SMVU 

Metro PT bus DOI Annual report 
(2007) 

DOT model (passenger km - 
bus) 

Department of Transport internal data54 

Metro other 
bus 

ABS SMVU  (less PT 
bus) 

DOT model (passenger km – 
commercial vehicle) 

Department of Climate Change & ABS 
SMVU 

Metro train DOI Annual report 
(2007) 

DOT model (passenger km - 
rail-suburban) 

Department of Transport internal data 

Metro tram DOI Annual report 
(2007) 

DOT model passenger km - 
(tram) 

Department of Transport internal data 

Rural car ABS SMVU DOT model (person km – 
private vehicle) 

Department of Climate Change & ABS 
SMVU 

Rural 
motorcycle 

ABS SMVU DOT model (person km – 
private vehicle) 

Department of Climate Change & ABS 
SMVU 

Rural PT bus DOI Annual report 
(2007) 

DOT model (passenger km - 
bus) 

Department of Climate Change & ABS 
SMVU 

Rural other 
bus 

ABS SMVU  (less PT 
bus) 

DOT model (passenger km – 
commercial vehicle) 

Department of Climate Change & ABS 
SMVU 

Rural train DOI Annual report 
(2007) 

DOT model (passenger km - 
rail-V/Line) 

V/Line GHG figures 



 Greenhouse gas emissions abatement potential of the Victorian Transport Plan 

 

© The Nous  Group                                         www. nousgroup.com .au                                         Page 49 

Appendix B Differences between the Nous DPC 
model and VTP model wedges base cases 

Differences relating to the model framework 

- Inclusion of fuel price and CPRS modelling – the fuel price and CPRS wedge account 
for a significant reduction in emissions against the reference case in 2036. Therefore the 
effect of Wedges 3-5 will be reduced, given that they are affecting a reduced reference 
case. 

- Use of different growth rates – growth rates for all subsectors in this report are based on 
Department of Transport modelling, reflecting updated forecasts for population and GSP;  

- Use of more recent data in this report - for example using updated 2007 ABS SMVU 
data55; 

- The inclusion of emissions from trams and suburban trains - in the Nous DPC report 
these emissions were included under the ‘stationary energy’ sector. They are included 
here so that the full effect of transport abatement initiatives can be understood; and 

- The inclusion of traffic signals emissions – this report includes emissions from traffic 
signals so that changes in these emissions can be attributed to transport sector. 

                                                
55 The DPC report sourced data from Apelbaum Consulting reports.  The ABS data is used in the present case because it is more 
recent 
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Differences relating to individual wedges include 

Nous DPC 
model 
Wedge 

Nous DPC 
model 

VTP 
model 

Reason for difference 

Change 
travel 
patterns 

travel 
demand 
management 

+ 

increased 
vehicle 
occupancy 

+ 

mode shift 
away from 
private 
transport 

1.6 MT in 
2036 

1.6 MT in 
2036 

The Nous DPC report assumes: 

- A 10% decrease in private road due to increased vehicle 
occupancy (Wedge 15) 

- A flat 10% reduction in all road transport due to travel 
demand management initiatives such as road pricing, 
TravelSmart, car pooling and congestion taxes (Wedge 
12), plus 

- A shift of 10% private passenger transport to public 
transport 

 

Although the ultimate abatement result is the same for 2036, 
Wedge 2 in this report includes a number of variations to this 
modelling, they include: 

- Limiting the 10% increase in vehicle occupancy to all CBD 
work trips, 50% of non-CBD work trips and 10% of all other 
metro trips 

- Inclusion of a range of other initiatives that lead to 
abatement, including land use change, cycling 
infrastructure and high productivity freight vehicles 

- Inclusion of the additional abatement due to a more elastic 
response to cost of travel changes, as a result of the 
initiatives 

Fuel and 
vehicle 
efficiency 

4.1 MT by 
2036 

3.2 MT by 
2036 

Nous DPC model assumed a 60% improvement in fuel 
efficiency by 2034, applied to road freight and private road 

Wedge 5 in this report assumed a 49% improvement for private 
transport and a 27.4% increase for road freight. 

However it also includes the additional abatement due to a 
more elastic response to cost of travel changes, as a result of 
the initiatives 

Table 41 – Differences between the Nous DPC model and the VTP wedges model base cases 
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Appendix C Treatment of fuel price elasticities 
The wedges model uses a set of fuel price elasticity values to determine the change in 
emissions as a result of changes in fuel price and the cost of travel. Wedge 1 uses an overall 
fuel price elasticity to show the change in emissions as a result of changing fuel prices and the 
introduction of a CPRS. Further analysis of the effects of cost of travel breaks down this 
overall elasticity into components of reduced travel, mode shift and efficiency improvements.   

These elasticity values used in the analysis are outlined in the following sections. 

Private transport fuel-price elasticities 

The development of fuel-price elasticities for private transport assumes that people have three 
long-run options in response to a fuel price change: 

·  Reduce travel demand (i.e. travel less); 

·  Shift travel modes (i.e. shift to public transport or cycling); and/or 

·  Increase efficiency (i.e. by buying more fuel efficient cars). 

Wedge 1 assumes a fuel-price elasticity value that encompasses all three responses. 
However further analysis of the cost of travel breaks down fuel price responses into the above 
three components. 

Figure 14 shows how these individual components of elasticity are determined in this model: 
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Figure 14 – Breakdown of car fuel-price elasticities used in modelling 
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Each of the steps is outlined as follows: 

1. Determine the long run change in fuel consumption with respect to fuel prices56 
(assuming that changes in overall fuel consumption directly translate to changes in fuel 
prices). This elasticity value is taken as the overall value for Victoria, and is applied to 
private road travel in Wedge 1. 

2. Determine the mode shift elasticity for Victoria57 

3. Determine the long run fuel consumption elasticity determined by Small and Van 
Dender58 long run elasticity (US), which breaks ‘fuel consumption’ elasticity into ‘traffic 
volume’ (assumed equal to travel demand) and ‘fuel intensity’ elasticities (‘fuel 
intensity’ is defined as the reciprocal of ‘fuel efficiency’).  

4. Scale the Small and Van Dender values for traffic volume, which were determined for 
the US market, to equal to total Victorian value (found in Step 1) less the mode shift 
value (found in Step 2).  

Freight fuel-price elasticities 

The long-run change in fuel consumption with respect to fuel prices for freight is a product of 
the values shown below: 

 

These values are determined as follows: 

Value Result Calculation Source 

Elasticity of fuel consumption 
with respect to road price 

-0.7 Weighted average of short haul value (-0.6) and 
long haul value (-1.0), given that short haul 
comprises 87% of total travel. 

National Transport 
Commission 
information paper59 

Fuel price as percentage of 
road price 

30%  BITRE Briefing 160 

Elasticity of fuel consumption 
with respect to fuel price 

-0.21 Product of values above  

Table 42 – Freight fuel-price elasticities used 

                                                
56 Department of Infrastructure, Infrastructure Economics and Policy Branch, Policy and Intergovernmental Relations Division 
2008 Short review of petrol price elasticities – Research paper   

57 The short term fuel price elasticity is taken as an approximate for the mode shift component, assuming that travel demand and 
technological change are long term responses 

58 Small and Van Dender 2006 ‘Fuel efficiency and motor vehicle travel: the declining rebound effect’, University of California 
(shorter version published in Energy Journal, vol 28 no 1 (2007) 

59 National Transport Commission 2005 Effect of Truck Charges on Rail – Information Paper. Average road price elasticity of -0.7 
(page 7) is multiplied by 75% to approximate fuel price elasticity given that ‘fuel prices comprise the majority’ of road prices (p8) 

60 Department of Infrastructure, Transport, Regional Development and Local Government 2008 BITRE Briefing – 1 How do fuel 
use and emissions respond to price changes? p3 

Elasticity of fuel 
consumption with 

respect to fuel price 
= 

Elasticity of fuel 
consumption with 

respect to road price 

Fuel price as 
percentage of road 

price 
x 
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This value is then segmented into three components representing the three long term 
responses to fuel price increases. In the absence of other data, the same proportions as for 
private cars are used, with mode shift excluded given the ‘very low elasticity of substitution 
between long distance road and intercapital rail’61.  
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Figure 15 – Breakdown of freight fuel-price elasticities used in modelling 

In the absence of more detailed data, the values above are also applied to rail freight. 

Public transport fuel price elasticities 

Throughout the analysis, public transport usage is assumed to be independent of the direct 
effects of fuel price changes. In reality, increases in fuel prices may lead to changes in fare 
prices, which would in turn affect usage. 

Changes in fuel prices will, however, affect public transport usage rates through mode shift. An 
increase in fuel prices will cause some car drivers to shift transport modes, with some increase 
in public transport usage rates. The cross price elasticity used in the wedges model is shown 
below. 

Value Result Source 

Cross price elasticity use of public transport 
with respect to fuel price changes 

0.07 Department of Transport62 

Table 43 – Public transport fuel-price elasticity 

 

                                                
61 Ibid. p3 

62 Department of Infrastructure, Infrastructure Economics and Policy Branch, Policy and Intergovernmental Relations Division 
2008 Short review of petrol price elasticities – Research paper  p15 
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Summary of elasticity values used 

The elasticity values used in Wedge 1 of the model are shown below for each transport mode.  

Mode Fuel consumption Travel demand Mode shift Fuel efficiency 

Rail freight -0.21 -0.05  -0.16 

Rural freight (road) -0.21 -0.05  -0.16 

Metro freight (road) -0.21 -0.05  -0.16 

Metro car -0.5 -0.09 -0.10 -0.31 

Metro motorcycle -0.5 -0.09 -0.10 -0.31 

Metro PT bus 0.07  0.07  

Metro other bus 0.07  0.07  

Metro train 0.07  0.07  

Metro tram 0.07  0.07  

Rural car -0.5 -0.09 -0.10 -0.31 

Rural motorcycle -0.5 -0.09 -0.10 -0.31 

Rural PT bus 0.07  0.07  

Rural other bus 0.07  0.07  

Rural train 0.07  0.07  

Table 44 – Summary of fuel-price elasticities used in wedges model 

 

 


