
 

 

 

 

 

 

Climate Policy at the Junction 
The role of transport in preventing dangerous climate change 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
© Public Transport Users Association 2008 

247 Flinders Lane 

MELBOURNE  VIC  3000 

www.ptua.org.au 

 

ABN 83 801 487 611 

 



 

 

Table of contents 

 

1 Emission trends .................................................................................................. 1 
1.1 Emission cuts need to be deeper, sooner ................................................ 1 
1.2 The impact of transport is often underestimated ................................... 3 

1.2.1 Transport is already a major source of emissions .............................................. 3 
1.2.2 “Other” emissions .................................................................................................... 6 
1.2.3 Transport carbon intensity may get worse ........................................................ 8 

2 Abatement options ......................................................................................... 11 
2.1 Transport is central to effective mitigation ............................................ 11 
2.2 The target for transport ............................................................................. 11 
2.3 Vehicle efficiency isn‟t enough ............................................................... 12 

2.3.1 The potential of technical efficiency ................................................................ 12 
2.3.2 Hybrid and electric vehicles ............................................................................... 14 
2.3.3 Embedded energy ............................................................................................... 15 
2.3.4 Cleaning up the current vehicle fleet .............................................................. 16 
2.3.5 Car pooling ............................................................................................................ 16 
2.3.6 Conclusion ............................................................................................................. 17 

2.4 Alternative fuels aren‟t clean or scalable .............................................. 18 
2.4.1 Synfuel ..................................................................................................................... 18 
2.4.2 Biofuel ...................................................................................................................... 18 
2.4.3 Conclusion ............................................................................................................. 21 

2.5 Congestion is cheap and easy demand management ..................... 22 
2.5.1 Environmental benefits of free-flowing traffic ................................................. 22 
2.5.2 Impacts on travel behaviour .............................................................................. 22 
2.5.3 Conclusion ............................................................................................................. 25 

2.6 Public transport .......................................................................................... 26 
2.6.1 Decarbonising public transport ......................................................................... 26 
2.6.2 Cost-effective mode shift to low emissions transport .................................... 28 
2.6.3 Bringing it together ............................................................................................... 33 
2.6.4 Can public transport cope with more passengers? ...................................... 33 
2.6.5 Co-benefits ............................................................................................................ 36 
2.6.6 Conclusion ............................................................................................................. 37 

2.7 Walking and cycling ................................................................................. 38 
2.8 Freight .......................................................................................................... 38 
2.9 Offsetting .................................................................................................... 39 
2.10 Fiscal measures .......................................................................................... 40 

3 Equity Impacts and car dependence .......................................................... 41 
3.1 Transport disadvantage ........................................................................... 41 
3.2 The incidence of fuel taxation and carbon pricing ............................. 41 
3.3 Enhancing the effectiveness of carbon pricing.................................... 43 
3.4 Dumping gas guzzlers onto low income households ........................... 45 

4 Conclusion ...................................................................................................... 46 
4.1 In a nutshell ................................................................................................. 46 

5 References ...................................................................................................... 47 
 



 

Public Transport Users Association  1 

1 EMISSION TRENDS 

1.1 Emission cuts need to be deeper, sooner 

Intergovernmental Panel on Climate Change (IPCC) Assessment Reports are 

justifiably regarded as authoritative, however it is also increasingly recognised 

that they do not represent the leading edge of climate science due to the 

long delays built into the drawn-out peer review process and the political 

interference of some member governments (Adam & Traynor 2007; Zarembo 

& Maugh 2007). 

 

Research that emerged too late for inclusion in the latest IPCC Assessment 

Report is now painting a picture of natural systems undergoing significant and 

rapid change (Spratt & Sutton 2008; Darby 2008).  Many of these changes 

herald the initiation of serious positive feedback loops such as the melting of 

ice caps (and associated „albedo flip‟), the thawing of high latitude 

permafrost and added stress on natural carbon sinks that face increasing 

drought and bushfires. 

 

In some ways the rapid pace of polar ice loss and other signs of warming 

should not be surprising.  Global emissions and average temperatures are 

surpassing even the most pessimistic predictions of the IPCC and serve as a 

warning that the situation is much more serious and urgent than many people 

recognise (Rahmstorf et al 2007). 

 

Extreme weather events such as cyclones and other storms, floods, droughts 

and heatwaves are more frequently showing Australians the consequences of 

rampant emissions growth.  A rapid reduction in emissions down to levels at 

which natural sinks can absorb excess carbon is now seen as a necessity to 

prevent significant risk of catastrophic climate change (Spratt & Sutton 2008; 

Matthews & Caldeira 2008).  The scale and the speed of the required cuts in 

emissions go well beyond current policy in Australia. 

 

The non-linear nature of many climate processes, such as the feedbacks 

mentioned above, also mean that it is extremely foolhardy to talk of 

„balancing‟ emission cuts with economic growth or continuing high levels of 

motor vehicle use (Barker et al 2007; Hansen et al 2007).  It is not enough to be 

„a little bit sustainable‟ as this effectively condemns us to dangerous climate 

change.  The stability of the global climate and of the social and economic 

systems that rely upon it are dependent upon rapid decarbonisation of 

society and the economy. 
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Figure 1.1: The rapid disintegration of the Wilkins Ice Shelf, Antarctica 

 
Source: National Snow and Ice Data Center/NASA 

 

 

The Interim Report of the Garnaut Climate Change Review has proposed four 

possible emission paths: business as usual; partial ad hoc mitigation; effective 

firm global mitigation (550ppm) and effective ambitious mitigation (450ppm).  

In light of the latest scientific evidence on accelerating climate change, we 

propose a fifth path: prudent science-based mitigation (~350ppm).  Clearly 

there is some degree of overshoot associated with this path, however there is 

credible evidence pointing to this as a requirement to avoid dangerous 

climate change (Weaver et al 2007; Hansen et al 2008), and it is important 

that we know how to get there sooner rather than later. 
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1.2 The impact of transport is often underestimated 

1.2.1 Transport is already a major source of emissions 

1.2.1.1 Current emissions trajectory 

 “Transport emissions are one of the strongest sources of emissions 

growth in Australia” 

(National Inventory Report 2005) 

 

The transport sector is one of the largest and fastest growing sources of 

emissions in Australia.  If the Australian transport sector were a country, it 

would be one of the world‟s top 50 greenhouse polluters.  Based on the 

sector‟s average growth rate over the last 15 years, transport emissions in 2050 

will go close to the total level of emissions allowed across all sectors under a 

weak 60% emissions reduction target1.  This rapid growth in transport emissions 

could place additional pressure on other sectors to seek increasingly costly 

abatement options in order to keep the economy within the overall carbon 

budget, and would make stronger targets impossible to achieve. 

 

Figure 1.2: GHG emissions growth 1990-2005 
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Source: Australian Greenhouse Office 

 

 

Transport is also the dominant source of emissions for most households.  

Transport emissions from a typical household can be nearly 20 times higher 

than emissions resulting from lighting which is the target of the incoming ban 

on incandescent light bulbs.  This makes transport one of the most significant 

                                                 
1 Based on Kyoto accounting.  As discussed under Section 1.2.2, emissions across the 

full transport system cycle would probably exceed the entire national carbon 

„budget‟. 
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items that can be addressed by individuals and households - provided that 

government policy and programs support more sustainable transport choices. 

 

Figure 1.3: Household emissions 
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Source: AGO/CSIRO: National Kilowatt Count of Household Energy Use, 2002 

 

 

According to the Australian Greenhouse Office (AGO 2006) current measures, 

such as existing state government programs to improve public transport use, 

will only reduce transport emissions by 5% compared to „business as usual‟.  

There is a clear need for more ambitious measures to reduce transport 

emissions. 

 

 

1.2.1.2 Cars are the dominant source of transport emissions 

Passenger cars account for the vast majority of vehicle use in Australia (Figure 

1.4), so it is hardly surprising that they are also responsible for the majority of 

GHG emissions from the transport sector (Figure 1.5).  The large volume of cars 

on the roads is also the main cause of traffic congestion which increases the 

emissions intensity of all vehicles on the network (BTE 2000), including trucks 

and buses. 

 

The bulk of road infrastructure expansion is also driven by the perceived need 

to cater for expanding traffic volumes.  Whether such road expenditure is 

framed as improving the productivity of freight transport or improving road 

safety, the inescapable reality is that low-occupancy passenger vehicles 

dominate use of that infrastructure.  As discussed in Section 2.5.2, road 

capacity expansion has been proven to encourage additional passenger 

and freight vehicle traffic and consequently increase transport emissions.  By 

encouraging greater use of private vehicles, road infrastructure expansion 

also undermines the viability and quality of public transport and rail freight, 
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leading to further modeshift away from low carbon modes towards private 

car use and road freight (Mogridge 1990; Lewis & Williams 1999; PTUA 2008, 

pp.15-17). 

 

 

 

Figure 1.4: Share of vehicle kilometres of travel in Australia 
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Passenger cars make up three quarters of the traffic on Australian roads.  The 

proportion is higher in urban areas where congestion is mostly concentrated.   

Source: ABS 2007 

 

 

 

Figure 1.5: Transport sector emissions in Australia (2005) 
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1.2.2  “Other” emissions 

1.2.2.1 Other sectors 

A range of transport-related emissions are not allocated to „transport‟ in many 

analyses of GHG emissions.  These transport-related non-transport emissions 

would fall along with transport emissions if more sustainable transport patterns 

were adopted.  These „other‟ emissions include fugitive emissions from fossil 

fuel production and emissions resulting from the production of biofuels, 

vehicles and transport infrastructure.  For example, use of natural gas may 

offer lower vehicle CO2 emissions compared to diesel, however this would be 

offset by increased methane emissions from the natural gas supply chain 

(Weiss et al 2000).  A proportion of emissions attributed to stationary energy, 

mining, agriculture and fugitive emissions could therefore be allocated to 

transport. 

 

The BTCE (1995) estimated that emissions across the full transport system cycle 

are about one third greater than direct emissions resulting from end use.  This 

adjustment would take transport-related emissions from about 80 million 

tonnes per annum to over 107 million tonnes per annum, which would be 

equivalent to doubling direct emissions from light commercial vehicles, heavy 

trucks and buses.  On current growth trends it would also take full transport 

system cycle emissions in 2050 to over 230 million tonnes per annum, which is 

higher than Australia‟s entire national carbon „budget‟ under a 60% emissions 

reduction target and over twice the total budget with an 80% reduction 

target. 

 

 

 

1.2.2.2 Other gases 

Although ozone in the stratosphere protects us from harmful solar radiation, 

ozone in the troposphere (lower atmosphere) is both a GHG and an air 

pollutant that is damaging to health and agricultural productivity (Shindell et 

al 2006).  Although ozone per se is not covered by the Kyoto Protocol and 

ozone-causing emissions are not generally reported as GHG emissions, ozone 

is responsible for a significant proportion of the earth‟s warming (Marenco et 

al 1994; Hansen & Sato 2001; Shindell et al 2006).  

 

Ozone is formed by photochemical reactions involving oxides of nitrogen 

(NOx), carbon monoxide (CO), volatile organic compounds (VOC) and 

methane.  Motor vehicles are major sources of these „precursor‟ emissions, 

and Figure 1.6 shows that the contribution of transport emissions to global 

warming through ozone production equates to about half the level of 

warming attributed to CO2 (Fuglestvedt et al 2007).  While this does nothing to 

lessen the need for deep cuts in CO2 emissions, it does highlight that focussing 

on CO2 or Kyoto GHGs to the exclusion of other significant forcings may 

squander opportunities to achieve cost-effective abatement (Hansen et al 

2007). 
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Figure 1.6: Radiative forcing by substance and transport sub-sector 
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Source: Fuglestvedt et al 2008 

 

 

 

Reductions in vehicle emissions could also have a double dividend of 

reducing climate forcing and reducing negative health impacts from the air 

pollution that is taking a major toll on public health (Kjellstrom et al 2002; Beer 

2004).  In other words, the health benefits of reducing vehicle emissions will 

help to pay for the costs of abatement. 

 

Recent research has also indicated that climate change could further 

increase ozone levels and nullify efforts to clean up motor vehicle tailpipe 

emissions, with serious consequences for public health (Jacobson 2008; 

Engelhaupt 2008).  There is therefore little scope for complacency on air 

pollution from motor vehicles, and ozone precursor emissions should be part 

of the broader GHG emissions reduction strategy.  Although inclusion of 

indirect GHGs may raise the baseline from which emissions must be reduced, 

it also opens up a range of additional abatement opportunities that may 

provide more cost-effective and rapid emissions reductions. 
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1.2.3 Transport carbon intensity may get worse 

The transport sector consumes the largest share of energy in Australia, with 

road transport accounting for about three quarters of the sector‟s energy 

consumption and air transport forecast to rise rapidly over the next two 

decades (ABARE 2007). 

 

Figure 1.7: Energy use by sector 
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The large discrepancy between transport‟s share of final energy consumption 

and its share of GHG emissions is largely explained by the relatively low 

carbon intensity of transport fuel compared to stationary energy at present 

(Figure 1.8).  To put the high level of transport energy consumption in 

perspective, increasing the carbon intensity of the sector‟s energy use to the 

same level as electricity consumption in NSW would increase transport GHG 

emissions by over 4 times.  This increased level of emissions would equate to 

nearly 60% of total current GHG emissions in Australia, or about 10% higher 

than emissions from stationary energy. 

 

Continuing high oil prices have led to increased interest in substitutes for 

conventional petroleum (SCP).  Many of these substitutes, such as heavy oil 

and coal liquefaction, have substantially higher carbon intensity than 

conventional petroleum which currently dominates transport fuel supply (Sims 

et al 2007; Lovell 2008).  Given the current high level of transport energy 

consumption, an increase in the life-cycle carbon intensity of transport fuel 

would result in a large increase in GHG emissions. 

 



 

Public Transport Users Association  9 

Brandt and Farrell (2008) have estimated that increased use of SCPs could 

lead to as much as 21 gigatonnes of additional carbon in the atmosphere by 

mid-century, or nearly 40 times Australia‟s total emissions in 1990. 

 

 

Figure 1.8: Full fuel cycle emissions per unit of final energy 
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Source: Department of Climate Change 2008 

 

 

There is now mounting evidence that global conventional oil production will 

peak within the next decade, if it has not done so already (Hirsch et al 2005; 

Hirsch 2007; State of Queensland 2007).  Australian production of crude oil 

and condensate peaked in 2000-01 and has since declined by over a 

quarter.  Without major reductions in transport fuel consumption, depletion of 

conventional oil will lead to increased reliance on deep sea reserves and on 

heavy or synthetic oils that provide a much reduced Energy Return on 

Investment (EROI).  In other words, much higher energy consumption (and 

exploration and development expenditure) will be required to maintain a 

given level of oil production, and massively higher life-cycle emissions for 

transport fuels will result (Moriarty & Honnery 2007a). 

 

To the extent that internal combustion engines are substituted with electric 

motors, this will also substitute a relatively low carbon-intensity fuel (i.e. 

conventional petroleum) with a high carbon-intensity fuel (i.e. coal) and 

could significantly increase the scale and complexity of the task of 

decarbonising the stationary energy sector (Moriarty & Honnery 2007a). 

 

Despite these doubts about the ability to maintain or increase production of 

conventional oil, it is widely accepted that oil and gas reserves are sufficient 

to take atmospheric carbon concentrations close to or beyond the threshold 

for dangerous climate change and that current trends point to all readily-

available reserves being exploited (Leggett 2005, pp.127-8; Hansen et al 

2007).  The inescapable conclusion that follows is that there is almost no 
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scope for further emissions from other fossil fuels such as coal, shale oil or tar 

sands, and that conventional oil and gas supplies should be stretched while 

energy production is decarbonised (Hansen et al 2007).  Squandering such 

energy-dense and low carbon intensity fuels on inefficient transport systems 

effectively increases the urgency of decarbonising other sectors while 

simultaneously making such decarbonisation more difficult (e.g. by using gas 

supplies that could instead be used to displace coal for stationary energy).  

 

 

 

 

 

 

 

 

 

 

 

 

 

“After 2015, easily accessible supplies 

of oil and gas probably will no longer 

keep up with demand.” 
Jeroen van der Veer, CEO, Royal Dutch Shell, January 2008 
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2 ABATEMENT OPTIONS 

2.1 Transport is central to effective mitigation 

The trends outlined in Section 1 clearly show that transport emissions are a 

large and growing contributor to climate change, and that the transport 

sector (including the upstream transport energy industry) must be a core part 

of any emissions reduction strategy such as an emissions trading scheme. 

 

Exclusion of transport from a pricing scheme would limit the range of 

abatement options available in the scheme and leave included emitters with 

potentially higher cost abatement options.  A range of low cost abatement 

options are believed to exist in the transport sector (e.g. McKinsey & 

Company 2008), especially if co-benefits are considered (Section 2.6.5).  The 

higher abatement costs resulting from a scheme with restricted coverage 

would need to be passed on to consumers in the form of higher prices for 

electricity and everyday goods and services. 

 

The transport sector also offers some quick wins that are both important and 

achievable.  Tropospheric ozone is relatively short-lived compared to CO2, so 

rapid and deep cuts in ozone precursors could significantly reduce positive 

forcings in the medium term and take advantage of the earth‟s thermal 

inertia to keep warming below crucial tipping points (Hansen et al 2007).  

Pollution from motor vehicles also harms the effectiveness of natural carbon 

sinks, so reducing transport emissions would allow plants to more effectively 

extract carbon from the atmosphere (Loya et al 2003; Hopkin 2007). 

 

This section looks at how the transport sector can „pull its weight‟ and thereby 

ensure greater success in reducing overall emissions without imposing an 

unfair burden on other sectors such as electricity generation or agriculture. 

 

 

2.2 The target for transport 

Australian governments have already committed to reducing GHG emissions 

by 60% by 2050.  At the very least there is now implicit acknowledgement that 

Australia must go substantially further than this target, with proposed targets 

ranging from 80% up to effectively 100% from a growing number of scientists 

(e.g. Weaver et al 2007; Hansen et al 2008). 

 

Without endorsing it as adequate, an 80% target provides a mid-point 

between 60% and 100% and can provide a broad indication of the scale of 

emission cuts required.  This gives the transport sector a target of cutting 

emissions from their current level of over 80 million tonnes per annum to below 

15 million tonnes per annum by mid-century.  Given the current emissions 

trajectory, this is formidable challenge and one that becomes less and less 

achievable the longer serious action is delayed. 
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Although current policy only targets reductions of 60%, 80% is already the 

commonly accepted minimum benchmark for global GHG emission 

reductions, and consensus may quickly move beyond this to yet more 

ambitious targets.  It is therefore important to ensure government policy and 

programs are not inconsistent with targets that are more ambitious than 60%.  

At the very least this means “first, do no harm” while international targets are 

developed under the Bali Roadmap.  As discussed below, this implies a 

moratorium on motorway construction (Section 2.5). 

 

 

 

2.3 Vehicle efficiency isn’t enough 

2.3.1 The potential of technical efficiency 

Discussions on abatement measures in the transport sector are often heavily 

focussed on improving the efficiency of motor vehicles.  Although 

improvements in vehicle efficiency are clearly needed, there are limits to the 

scale and speed of emission reductions available from such measures.  As 

long ago as 1865, British economist William Jevons recognised that 

improvements in the efficiency of energy consumption can actually increase 

demand by making the process more productive and profitable to 

undertake. 

 

More recent evidence on the effects of reducing motor vehicle operating 

costs (e.g. reducing fuel consumption) has shown that each 10% increase in 

vehicle efficiency results in an additional 2% of vehicle use (Litman 2008b).  In 

other words, the net benefits in terms of reduced energy consumption and 

emissions are only about 80% of the improvement in technical efficiency, or a 

10% improvement in vehicle efficiency will only reduce emissions by up to 8%.  

Due to this „rebound effect‟ a 90% increase in vehicle efficiency would 

therefore still fall short of an 80% emissions reduction target. 

 

Average passenger car emissions of 110-130 g/km have been suggested as 

plausible by the automotive industry (Brook Lyndhurst 2006, p.19).  Even 

assuming no growth in motor vehicle use due to population growth or other 

causes, and no rebound effect from increased efficiency, average emissions 

in this range would result in passenger car emissions of 17-20 million tonnes per 

annum2 which is somewhat higher than the target of 15 million tonnes for the 

transport sector as a whole including aviation, railways, trucks and buses.  A 

technical efficiency or efficient vehicle approach is therefore totally 

inadequate, even for weak targets such as 60%.  An efficient transport system 

or social efficiency approach is therefore needed that addresses access 

rather than getting caught up in mobility by individual motorised transport 

(Litman 2005; Moriarty & Honnery 2007a; Moriarty & Honnery 2008b). 

                                                 
2 Based on 156,184 million kilometres in the 2006 ABS Survey of Motor Vehicle Use.  This 

also implies full system cycle emissions of 22-27 million tonnes per annum (see Section 

1.2.2.1). 
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Assuming an average of 120g/km and cars maintaining their current share of 

total transport emissions3, the amount of travel undertaken by cars in 2050 will 

have to be reduced by at least 57%4 from current levels if the emissions target 

for transport is to be achieved.  If any other transport sub-sectors (such as 

aviation or trucks) increase their share of total transport emissions, there will 

need to be a corresponding reduction in passenger car use beyond this 57% 

figure.  Since at least some of the reduced car travel will need to be 

absorbed by public transport – not all of which will be zero emissions – it would 

be reasonable to assume that car use should fall by over 60%. 

 

Furthermore, achieving an average of 120g/km in practice is by no means 

assured even if certain models perform better than this figure.  Average 

vehicle fuel consumption has proven remarkably stubborn despite 

technological advances and, more recently, steep increases in petrol prices.  

Not only is the average fuel consumption of passenger vehicles in Australia no 

better now than when EH Holdens were fresh off the production line nearly 

half a century ago, the high price of petrol shows little sign of reversing the 

strong growth in sales of large, heavy Sports Utility Vehicles (ABS 2008; AAP 

2008).   

 

 

Figure 2.1: Average passenger car fuel consumption 1963-2007 
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Source: Australian Bureau of Statistics Survey of Motor Vehicle Use 

 

 

The likelihood of average fuel consumption falling to these levels through 

voluntary measures appears slim.  Environmental impact hardly rates as a 

                                                 
3 Cars currently produce 54.34% of transport emissions. 
4 Allowance for cars in 2050 would be 54% of 14.9 million tonnes = 8.1 million tonnes.  

This would allow 67,529 million kilometres pa assuming 120g/km, or 43% of passenger 

car kilometres in 2006.  100% - 43% = 57%. 
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consideration for new car buyers in Australia (ABS 2006a) and international 

research shows that few car buyers would pay more for a less environmentally 

harmful vehicle (Porter 2008).  Significant advances in vehicle efficiency 

therefore seem unlikely in the absence of strong disincentives against the 

purchase and use of inefficient vehicles. 

 

 

Figure 2.2: Base case projected average new passenger car fuel consumption 
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Vehicles built around 2020 will still form a significant proportion of the vehicle fleet 

towards the middle of the century.  This will influence average fleet emissions as 

demonstrated by the difference between new vehicle consumption in this chart and 

average fleet consumption in Figure 2.1.  Source: BTRE 

 

 

The take up of efficient vehicles, if available, is likely to be a slow process due 

to the low turnover of the national car fleet.  With the large reduction in 

vehicle use that is required to meet the emissions reduction target, new car 

sales and fleet turnover would also be likely to fall and the take up of more 

efficient vehicles would slow even further (Moriarty & Honnery 2008a).  In this 

context an efficient system becomes more important than ever. 

 

 

2.3.2 Hybrid and electric vehicles 

Hybrid petrol-electric vehicles can offer reduced fuel consumption compared 

to conventional petrol-only vehicles.  This improved technical efficiency is 

interpreted by some as demonstration that current transport patterns are 

sustainable.  In practice, hybrid technology has been used to improve vehicle 

performance as much as to reduce fuel consumption and emissions (Wald 

2005).  Emissions from some hybrid passenger vehicles are nearly double the 

target of 110-130g/km. 
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The adoption of hybrid technology does not offer anywhere near the scale of 

emission reductions required to prevent dangerous climate change.  A study 

for APEC concluded that fuel consumption would still grow by 16% from 2006 

to 2015 even if hybrids comprised 20% of new car sales (APEC 2005).  Similarly, 

California predicts that hybrid vehicles will merely slow down the rate of 

growth in fuel consumption rather than reverse it (California Energy 

Commission 2005). 

 

The advent of plug-in hybrids and fully electric vehicles could lead to the 

convergence of transport carbon intensity with that of the stationary energy 

sector (see Section 1.2.3).  The amount of primary energy produced by the 

stationary energy sector would also have to be significantly higher than the 

energy consumed when operating the vehicle since a large amount of 

energy is lost during battery charging.  Similar problems exist with the 

production of hydrogen for transport (Ramesohl & Merten 2006).  The resulting 

demand for electricity could also lead to an increase in water use by the 

stationary energy sector (King & Webber 2008), which is already a major user 

of water5.  With significant water supply problems facing most parts of 

Australia, attempting to meet demand for water through desalination would 

act as a positive feedback and further complicate the already huge task of 

reducing emissions (Dickie 2007). 

 

 

 

2.3.3 Embedded energy 

Although relatively minor compared to energy consumption and emissions 

resulting from vehicle use, the manufacture and servicing of motor vehicles 

also result in significant energy use and emissions (Hendrickson et al 2006).  

Around one third of the GHG emissions generated across a vehicle‟s life-cycle 

can be from activities other than operation of the vehicle itself (Hendrickson 

et al 2006, p.74).  These emissions are often counted under sectors other than 

„transport‟ (e.g. manufacturing or extractive industries) and are a frequently 

overlooked when estimating the emission reduction potential of encouraging 

the purchase of new, more efficient cars.  For example, the manufacture of 

the 835,000 new passenger cars and SUVs sold in Australia in 2007 is likely to 

have resulted in GHG emissions of over 8 million tonnes6, which is equivalent 

to a 10% increase in emissions from Australia‟s transport sector. 

 

The embedded energy of hybrid and electric vehicles can also be higher 

than that of conventional vehicles, although total life-cycle energy use will 

tend to be lower (Tahara et al, 2001). 

 

Replacing old, dirty cars with newer cars will often not be the optimal all-

round solution since older cars are frequently a second or third car and/or 

                                                 
5 Loy Yang A, Loy Yang B and Yallourn power stations in the Latrobe Valley, which 

together supply nearly three quarters of Victoria‟s electricity, use close to 100 billion 

litres of water a year – about two thirds of the capacity of the proposed south 

Gippsland desalination plant, and a fifth of Melbourne‟s total water consumption. 
6 Based on ~10 tonnes CO2-e per car in Hendrickson et al 2006. 
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owned by a low-income household.  In such cases, it will often be more 

socially and environmentally beneficial to provide better non-car alternatives 

instead of perpetuating high levels of car dependence, especially in an era 

of high fuel prices. 

 

 

2.3.4 Cleaning up the current vehicle fleet 

2.3.4.1 Vehicle maintenance 

Adequate maintenance and servicing can prevent major deterioration in 

vehicle emission levels.  The difference between well-maintained cars and 

identical poorly-maintained cars can be much greater than the difference 

between different models in similar condition (AATSE 1997; EPA 2006).  Some 

jurisdictions have mandatory periodic emissions and safety testing, however 

this is not yet universal.   

 

 

2.3.4.2 Vehicle operation 

Reduced driving speed can significantly reduce air pollution (Newman & 

Kenworthy 1992; EFT&E 2005), especially if drivers adopt more economical 

driving styles as many have advocated (Table 2.1).  Some of the more 

significant future improvements in vehicle efficiency are also expected to be 

obtained by designing only for low speed operation such as 30-50km/h 

(Moriarty & Honnery 2007a). 

 

Reduced speed limits would also make urban environments less dangerous 

and intimidating for pedestrians and cyclists (Samuels 1997; Archer et al 2007; 

Woodcock et al 2007) and encourage a shift away from driving to walking 

and cycling (see Section 2.7).   

 

Table 2.1: Change in emissions with speed change from 50km/h to 30km/h 

 Driving Style 

Emission 2nd gear aggressive 3rd gear calm 

Carbon monoxide -17% -13% 

Volatile Organic Compounds -10% -22% 

Oxides of nitrogen -32% -48% 

Source: Newman & Kenworthy 1992 

 

 

2.3.5 Car pooling 

Vehicle occupancy rates have been in long-term decline in Australia as in 

most other high-income countries (Moriarty & Honnery 2007a; Mees, Sorupia & 

Stone 2007, p.7).  There appears to be little prospect for any significant 

improvement in car occupancy since car pooling sacrifices the advantages 

of single occupant car use (e.g. privacy, convenience, autonomy) without 

benefiting from the advantages of an effective public transport system such 
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as network coverage and service frequency (compared to single destination, 

single service shared cars). 

 

Only modest success in boosting car occupancies seems to have been 

achieved from intense efforts to encourage car pooling.  Rather than 

reducing vehicle movements, car pooling schemes can undermine public 

transport and result in an increase in motor vehicle traffic (Greene & Schafer 

2003). 

 

 

 

2.3.6 Conclusion 

Improvements to vehicle efficiency are clearly an important part of reducing 

GHG emissions, however they are far from sufficient and do not offer a wider 

range of co-benefits such as congestion reduction and healthier communities 

(see Section 2.6.5).  The current tendency to focus on vehicle efficiency could 

be regarded as an attempt to reduce cognitive dissonance related to 

awareness of the negative impacts of motor vehicle use and its 

incompatibility with actual travel behaviour (Steg & Vlek 1997 in Gärling & 

Steg 2007, p.261) 

 

Reduced fuel consumption can also be achieved by better maintaining 

existing vehicles and calming traffic movements.  This would also make zero 

emissions walking and cycling more appealing to a wider range of people, 

and should be pursued ahead of efforts to promote car pooling. 

 

 

 

Box 2.1: Efficient vehicles and efficient transport systems 
 

To keep up with the latest technology, John buys a new car every 3 years.  He 

is very proud of his new „environmentally-friendly‟ hybrid which travels 

100 kilometres on just 4.4 litres of fuel.  He uses his car extensively to ferry his 

kids to school and their part-time jobs.  He also drives it to and from work each 

day as well as for shopping and social trips.  He travels about 25,000 

kilometres and produces nearly 2.7 tonnes of CO2 each year.  The production 

of each new car John buys results in an additional 11 tonnes of CO2. 

 

Alannah owns a 1995 Ford Falcon which uses 12.5 litres of fuel to travel 

100 kilometres.  Most days her cars sits in the garage since she catches the 

train to work and her children go to school using the walking school bus.  She 

occasionally uses the car for shopping, but the shopping centre next to the 

railway station allows her to buy most daily items on her way to or from work.  

Each year Alannah drives about 6,000 km and produces about 1.8 tonnes of 

CO2. 

 

Which is more efficient? 
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2.4 Alternative fuels aren’t clean or scalable 

2.4.1 Synfuel 

Rising oil prices and the abundance of coal reserves have led to renewed 

interest in coal-to-liquids (CTL).  This process is being portrayed by some as 

„clean‟ due to the possibility that emissions from the production phase may 

be captured and sequestered (CCS). 

 

However, CTL with CCS produces transport fuel that has tank-to-wheels 

emissions that are comparable to conventional fuel and well-to-wheels 

emissions that may be around 8% higher (Hawkins 2006).  Furthermore, 

conventional oil and gas supplies are sufficient to take the world‟s climate up 

to crucial tipping points (Leggett 2005; Hansen et al 2007), so an additional 

method of putting just a fraction of carbon from coal deposits into the 

atmosphere would take us well into the realm of dangerous climate change.  

In order to prevent the addition of more carbon to the atmosphere, any 

opportunities to use CCS should focus on the stationary energy sector where 

closer to 100% of the emissions can be captured, and mitigation efforts in the 

transport sector focus on reducing energy demand. 

 

Emissions from CTL without CCS are about double conventional fuel which 

would take the carbon intensity of transport energy up to similar levels as 

stationary energy.  Given the large amount of energy consumed by the 

transport sector (Section 1.2.3), this would make the absolute quantity of 

transport emissions comparable to, if not greater than, that of the electricity 

generation sector. 

 

 

 

2.4.2 Biofuel 

2.4.2.1 Scalability 

Despite 800 million people around the world facing chronic hunger, humanity 

is already appropriating 24% of the earth‟s primary production for activities 

such as growing food, raising livestock and producing timber (Haberl et al 

2007).  Meeting the needs of the extra 2.5 billion people expected by 2050 will 

place even greater pressure on planet earth‟s resources.  Increasing our 

consumption of nature‟s output to grow biofuels would further imperil 

endangered plant and animal species and undermine the ability of natural 

systems to perform ecosystem services such as pollination and maintenance 

of air, soil and water quality.  Already the cultivation of energy crops (and of 

food crops displaced from elsewhere by biofuel production) is a major cause 

of deforestation in the Amazon basin and South East Asia, and is uprooting 

indigenous peoples in many regions of the world (Oxfam 2007; Naylor et al 

2007; Doyle 2008). 

 

From a low base, biofuel production has grown rapidly in recent years and 

appropriated a significant and growing proportion of agricultural output.  As 
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a result, commodity and food prices have increased steeply and raised 

serious food security concerns in countries right around the world (Quiggin 

2007; Ennis 2008).  About 40% of global maize production takes place in the 

USA, and use of maize for ethanol production has now overtaken maize 

exports.  More than half of Brazil‟s sugarcane crop is used to produce ethanol, 

and while biofuel represents a significant proportion of domestic transport fuel 

consumption, transport energy use is very low by Australian standards and the 

USA has replaced Brazil as the world‟s largest biofuel producer.  Plans to 

expand biofuel production in Brazil look set to cut swathes into Amazonian 

rainforest, releasing large quantities of carbon in the process (Naylor et al 

2007).  Despite this massive diversion of food and feed crops to produce 

transport energy, bio-ethanol only accounts for 2.5% of US petrol consumption 

(Naylor et al 2007).  A larger role for biofuel in Australia is also constrained by 

the significant number of motor vehicles that are unable to run on ethanol-

blended fuel (Hagan 2007). 

 

 

Figure 2.3: Share of car energy consumption in Australia (2004) 

LPG

Natural gas Ethanol
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diesel

Leaded/lead 

replacement
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Source: Bureau of Transport and Regional Economics 

 

 

This miniscule contribution to global transport energy needs is coming at great 

cost to taxpayers.  A report for the OECD found that each tonne of CO2 

saved by replacing petroleum with biofuel can require several hundred 

dollars of subsidies and tax credits – many times the cost of replacing coal 

with renewable energy (Doornbosch & Steenblik 2007). 

 

Hopes for a larger role for biofuel are now largely pinned on second 

generation biofuels utilising agricultural residues and non-food crops such as 

switchgrass.  Production of second generation, or cellulosic, biofuels has yet 

to be undertaken on a commercial scale and there are many barriers to this 

occurring.  For example, cultivation of feedstock for second generation 



 

Public Transport Users Association  20 

biofuels may be just as likely as first generation energy crops to displace food 

production or to result in deforestation.  The removal of biomass such as crop 

residues from agricultural or natural systems is also likely to deplete soil 

nutrients and force the application of fertilisers that release additional GHGs.  

Other problems such as soil erosion may also be exacerbated (Pimentel & Lal 

2007). 

 

It is also not yet clear that cellulosic biofuels will offer anything more than a 

marginally positive net energy return (Moriarty & Honnery 2007b).  Anything 

less than a large EROI will also limit the catchment area for biofuel feedstock 

since transporting low energy density biomass to the refinery will consume 

significant fuel.  Scale may also be constrained by the perishability of 

feedstock and the resulting limits on transport and storage time. 

 

Even if sufficient land can be found to grow energy crops without displacing 

communities, food crops or biodiversity, water supplies would be a major 

constraint on biofuel production (Moriarty & Honnery 2007b).  Furthermore, 

many plants proposed as feedstock for biofuel production have the potential 

to become invasive weeds in Australia (Low & Booth 2007) which raises the 

prospect of biofuel crops becoming the next cane toad.   

 

 

 

2.4.2.2 Climate impacts 

A reduction in GHG emissions is one of the main objectives of biofuel use, 

however it is clear that emissions from the production of at least some biofuels 

are much higher than from the conventional fuel they replace. 

 

Land use change, particularly deforestation, is already a major contributor to 

global GHG emissions.  In some parts of the world destruction of rainforest is 

accelerating to make way for energy crops, such as palm oil or soy beans, or 

for food crops that have been displaced from elsewhere by energy crops 

such as sugarcane (Naylor et al 2007). 

 

The large amount of energy involved in the cultivation, harvesting, transport, 

processing and distribution of biofuel means that it has a low EROI compared 

to conventional fuel.  Many studies indicate that more energy is expended in 

the biofuel supply chain than is provided by the biofuel itself (e.g. Pimentel & 

Patzek 2005).  This also means that GHG emissions resulting from the biofuel 

life-cycle can be of a similar magnitude or larger than the emissions that 

would result from using conventional fuel (Reijnders & Huijbregts 2006; Crutzen 

et al 2007; Scharlemann & Laurance 2008; Searchinger et al 2008). 

 

The blending of ethanol in transport fuel can also raise emissions of VOCs and 

NOx with serious implications for public health and resulting in higher levels of 

tropospheric ozone which adds to global warming (Jacobson 2007; Cooney 

2007). 
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As for synfuels (Section 2.4.1), it may be more effective to restrict the use of 

biomass for energy to the stationary energy sector so that closer to 100% of 

emissions can be captured and sequestered, instead of using it for transport 

fuel where tailpipe emissions are returned immediately to the atmosphere.  

Provided CCS can be deployed successfully, use of biomass in this way may 

turn part of the energy sector into a carbon sink - rather than a clear positive 

forcing as it is now – and contribute to more rapid climate stabilisation 

(Rhodes & Keith 2005; Azar et al 2006; Hansen et al 2007).  Comments above 

about the limited scalability of biomass energy still stand, however, and 

emphasise the importance of not squandering energy (and sequestration 

opportunities) on inefficient transport systems (Huesemann 2006). 

 

 

 

2.4.3 Conclusion 

Alternative transport fuels that have good prospects of commercialisation 

within an acceptable time scale offer limited emission reduction benefits and 

may do little more than ameliorate the increasing carbon intensity of 

conventional fuels discussed in section 1.2.3.  In the absence of rigorous life-

cycle assessment and regulation, some alternative fuels may significantly 

increase the carbon intensity of transport fuels.  A reduction in the carbon 

intensity of transport fuel cannot be counted upon to contribute to a 

reduction in transport emissions, and the focus should be on improving the 

efficiency of the transport system. 

 

It is also clear that some supposedly „green‟ biofuels may result in higher GHG 

emissions than conventional fuel.  Deterioration in the life-cycle carbon 

intensity of transport fuel should be guarded against by adopting best-

practice life-cycle assessment and social and environmental certification of 

transport fuels using California‟s Low Carbon Fuel Standard and proposed 

amendments to the EU‟s fuel quality directive as models.   
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2.5 Congestion is cheap and easy demand management 

2.5.1 Environmental benefits of free-flowing traffic 

Hybrid and electric vehicles are commonly regarded as the means to 

significantly increase vehicle efficiency and reduce transport emissions.  

Much of the increased efficiency of such vehicles comes from a reduction in 

engine idling and the use of regenerative braking which turns the kinetic 

energy of the vehicle‟s motion into stored energy ready to be re-used for 

acceleration.  As a result, hybrid and electric vehicles have a significant 

advantage over conventional vehicles when driving in stop-start or 

congested conditions. 

 

The gains from regenerative braking are significantly diminished in free-flow 

traffic, which eliminates much of the supposed environmental justification for 

attempting to reduce congestion.  With hybrid and electric vehicles held up 

as the future of motoring, free-flowing traffic should no longer be seen as 

offering significant reductions in vehicle emissions, and transport appraisal 

should ignore emission reductions as a supposed benefit of congestion 

reduction. 

 

Furthermore, in light of the characteristics of regenerative braking, free-

flowing traffic acts as a disincentive to choosing a hybrid or electric vehicle, 

or as a reward for choosing a conventionally powered vehicle.  This further 

emphasises the vanishing benefits of congestion reduction as an emissions 

reduction tool.  

 

 

2.5.2 Impacts on travel behaviour 

Congestion management is another key area where the distinction between 

efficient vehicles and an efficient transport system becomes clear.  While 

reduced congestion has in the past offered reduced emissions per vehicle 

kilometre (albeit temporarily), it has also encouraged additional vehicle 

kilometres, lower vehicle occupancy and higher aggregate emissions.  Road 

congestion is one of the most dominant influences on travel behaviour, with 

lower (expected) congestion very strongly associated with increased 

probability of travel by low occupancy private car. 

 

Numerous studies have demonstrated how increased road supply induces 

additional traffic, results in higher aggregate emissions and ultimately fails to 

reduce congestion (e.g. Newman, Kenworthy & Lyons 1988; Mogridge 1990; 

STPP 2001; Cassady et al 2004; Bento et al 2005; PTUA 2008, pp.15-19). 
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Figure 2.4: Road supply and transport emissions 
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Source: Cassady et al 2004 

 

 

The failure of road capacity expansion as a congestion management or 

emissions reduction strategy is explained by the concept of „triple 

convergence‟.  The existence of congestion indicates high latent demand, so 

an increase in capacity quickly induces additional traffic.  Some of the 

additional traffic relates to new journeys that had been deterred by the 

congestion, some relates to journeys that shift from alternative routes (spatial 

convergence) or from off-peak times (time convergence), and some relates 

to journeys shifted from alternative modes such as public transport (modal 

convergence).  The use of the term „convergence‟ is deliberate as the shift in 

journeys reaches equilibrium when travel times for each of the alternative 

routes, times and modes are approximately equal (or have converged). 

 

A negative effect of the modal convergence is that public transport service 

levels may be reduced in response to the reduced patronage, which in turn 

makes travel by public transport slower and less attractive, leading to further 

modeshift to private cars at the expense of public transport.  This second 

round effect further reduces the performance of the road network (below the 

first round equilibrium), so congestion ends up worse than prior to the road 

capacity expansion.  This perverse outcome is also appropriate referred to as 

the „Downs-Thomson Paradox‟ due to the counter-intuitive impact of 

expanding road capacity.  Regardless of how it is described, it demonstrates 

that road capacity expansion is ineffective at reducing congestion or 

emissions. 
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Figure 2.5: Triple convergence following roadway expansion 

 
Spatial convergence: road users shift to the expanded roadway from alternative 

routes. 

Time convergence: road users shift time to use the expanded capacity during the 

high-value peak period. 

Modal convergence: transit passengers change mode to use expanded road 

capacity, adding to total number of vehicles and reducing the financial viability of 

transit which in turn leads to disinvestment in transit quality which leads to additional 

mode shift from transit to car. 

Induced traffic: additional journeys are encouraged by the new capacity and by 

existing capacity released through spatial convergence (Litman 2007b). The effect is 

particularly strong where congestion levels have been high. 

Equilibrium: convergence ceases when journey times are approximately equalised.  

The critical speed – the lowest acceptable road speed – is dependent upon the 

speed and efficiency of public transport (Suchorzewski 1973). 

Source: PTUA 2008, p.17; Based on Lewis & Williams 1999 

 

 

In the context of the Garnaut Climate Change Review, it should also be 

noted that expanding road capacity tends to reduce the generalised cost of 

driving and thereby reduce the price elasticity of petrol demand.  Road 
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expansion therefore increases the level of the carbon price required to 

achieve a given reduction in emissions (see also Section 3.3). 

 

Even if we ignore the impacts of regenerative braking, induced traffic and 

triple convergence, the large reduction in vehicle travel required to meet 

effective emission reduction targets (see Section 2.3.1) means that 

congestion will be reduced without having to increase road capacity.  The 

possibility of travel plateauing in the relatively near future has already been 

raised in the context of rising oil prices (Mitchell & Ife 2008), so an ambitious 

travel demand management program could allow us to reallocate road 

space to more sustainable uses without significant harm to traffic flow. 

 

 

2.5.3 Conclusion 

The benefits of expanding road capacity have long been overstated (e.g. 

Wilmot 2006), however the much-vaunted potential of hybrid and electric 

vehicles will further reduce the supposed environmental benefits of 

congestion reduction. 

 

The need to shift a large proportion of motor vehicle journeys to walking, 

cycling and public transport as well as the counter-productive effects of road 

capacity expansion both demonstrate the need for a moratorium on new 

roads as announced in France (Stone 2007, p.5; Akerman & Hojer 2006).  The 

competitiveness of alternative modes would also be boosted by reallocating 

existing roadspace away from general traffic so that more sustainable modes 

are faster and more reliable, and are therefore able to attract people out of 

their cars and reduce pressure on remaining roadspace. 
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2.6 Public transport 

As outlined above, focussing solely on vehicle efficiency is totally inadequate 

for achieving effective emissions reductions.  We clearly need to adopt an 

efficient transport system approach that can also address other problems 

such as congestion, air quality, road trauma, affordable mobility and the 

need to encourage healthier lifestyles (Litman 2005 & 2008a).  Part of 

establishing an efficient transport system is recognising that mobility is not 

equal to access, and that cars are not the only form of mobility.  Access to 

employment, education and other services can be improved through better 

integration of transport and land use planning.  Similarly, more equitable, 

inclusive and sustainable mobility can provided by enhancing the coverage 

and quality of transport alternatives. 

 

Public transport has a major role to play in managing congestion (Section 

2.5.2), and is a pre-requisite for effective and equitable road or congestion 

pricing.  Public transport also complements walking and cycling by providing 

a car-free means of travelling beyond walking and cycling distance, and by 

helping to reduce the high traffic volumes that deter pedestrians and cyclists 

(Section 2.7). 

 

Public transport is also proven technology with a foundation of infrastructure 

and services already in place, so extensive research and development is not 

required prior to expansion and upgrading.  Nevertheless, large potential for 

increased efficiency exists by progressively acquiring more efficient rolling 

stock and better utilising existing resources.  With Australia being one of the 

most urbanised nations on earth, public transport has the potential to serve a 

much larger share of motorised journeys and to stimulate landuse patterns 

that are better suited to walking and cycling. 

 

 

 

2.6.1 Decarbonising public transport 

2.6.1.1 Renewable energy 

Electrified public transport, which in the Australian context means most 

suburban train and tram networks, can be powered by any primary energy 

source that is connected to the grid.  Due to the efficiency of passenger rail 

systems, electrified public transport is a relatively small proportion of the 

overall electricity load.  This means that a significant portion of public 

transport in Australia can be easily decarbonised by sourcing renewable 

energy for public transport operations.  Accessing energy in this way also 

makes rail systems „technology neutral‟ and not reliant on new production 

and distribution infrastructure in the way that hydrogen or other alternative 

fuels may be constrained. 
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Figure 2.6: Wind-powered tram 

 
In a demonstration project involving Yarra Trams, Pacific Hydro and Sustainability 

Victoria, wind power is being procured to power one of Melbourne’s trams. 

Source: Yarra Trams 

 

 

As outlined in Section 2.4 above, sourcing renewable fuels for non-electrified 

public transport is more problematic.  This should be addressed by electrifying 

the remaining diesel urban and peri-urban rail services and progressively 

converting high volume non-rail services to rail.  Fuel used by the remaining 

non-electrified services should be covered by the fuel quality standard 

proposed in Section 2.4.3. 

 

 

 

2.6.1.2 Improving energy efficiency 

Low energy prices in Australia and the inherently superior energy efficiency of 

public transport compared to private motor vehicles have allowed public 

transport to „rest on its laurels‟ to some extent in terms of energy efficiency.  As 

a consequence, many public transport operations fall short of international 

best-practice on energy efficiency.  This does however mean that significant 

opportunities remain for further cost-effective improvements to the energy 

efficiency of public transport in Australia. 

 

Due to the frequent stopping of public transport services, there is large 

potential to improve efficiency through measures such as the introduction of 

regenerative braking and lighter rolling stock (Meyer et al 2004).  Energy 

consumption can also be reduced by ensuring routes are as direct as possible 

and additional vehicle kilometres do not result from circuitous or meandering 

routes that can also add to travel times for passengers.  Effective route 

reforms are however likely to require well integrated strategic and tactical 

planning by public transport agencies (van Oort & van Nes 2008). 

 

The efficiency of public transport in terms of energy consumption per 

passenger kilometre can also be improved by boosting occupancy levels, 

especially attracting more off-peak journeys onto public transport.  Even 
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assuming no improvement in public transport vehicle efficiency or a switch to 

renewable energy, large GHG emission reductions can be achieved by 

shifting car journeys to public transport (Figure 2.7).  Strategies to encourage 

modeshift to public transport are discussed in section 2.6.2. 

 

 

Figure 2.7: Comparative incremental GHG emissions 
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Source: McCarthy 2007 

 

 

 

2.6.2 Cost-effective mode shift to low emissions transport 

The first step in achieving cost-effective mode shift is identifying the key 

factors driving mode choice decisions and targeting measures accordingly.  

Travel is largely a derived demand serving various objective or instrumental 

motives for destination and mode choice, such as employment, education 

and recreation (Jakobsson 2007). 

 

A large body of research has identified a core set of factors that explain 

mode choice decisions (Taylor 1982; Gray 1992; Kenworthy 2000; Black, Collins 

& Snell 2001; Asensio 2002; Bento et al 2005; ABS 2006a; Mann & Abraham 

2006; Lumsdon, Downward & Rhoden 2006; Chorus, Molin, Van Wee, Arentze 

& Timmermans 2006).  Gray (1992) categorised the key factors influencing 

mode choice using the acronym SCARCE: 

o Safety 

o Comfort 

o Accessibility 

o Reliability 

o Cost 

o Efficiency 
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2.6.2.1 Safety 

After physical needs such as food and water, safety is one of the most 

fundamental human needs identified by Maslow.  To encourage modeshift, 

potential passengers must perceive the system as safe, in addition to it 

actually being safe.  Fear of crime, especially in the case of women, can be a 

major deterrent to using public transport.  These fears can be particularly 

acute off-peak where there is the greatest potential to boost public transport 

occupancies and hence boost system energy efficiency. 

 

Perceptions of security can be enhanced by ensuring a consistent staff 

presence on public transport vehicles and around transport interchanges.  

Staff can also provide customer assistance to make the experience more 

pleasant for irregular users and reduce the uncertainties of using a service for 

the first time. 

 

Passive security can also be enhanced by adopting crime prevention through 

environmental design (CPTED) or „design out crime‟ principles around 

transport interchanges and along walking and cycling routes (Cozens et al 

2004).  These measures can also enhance security for local residents and for 

pedestrians and cyclists who are not using public transport. 

 

Reliance on park and ride can also leave passengers vulnerable to property 

crime while their cars are left unattended for large parts of the day.  Higher 

quality feeder services and better network integration can reduce this 

vulnerability as well as allow large, intimidating car parks around stations to 

be replaced with commercial and residential activity that offers passive 

surveillance for passengers. 

 

Public transport is statistically much safer than private transport in terms of 

accidental death and injury, however crashes involving trains receive much 

greater media attention than the almost daily waste of human lives on the 

nation‟s roads.  Despite the greater safety of public transport, a perception of 

greater control while at the wheel can lead some people to avoid putting 

their lives in the hands of professional train, tram and bus drivers.  An 

untapped competitive advantage for public transport authorities may be the 

reduced probability of death or injury while using public transport compared 

to sharing the road with others who may be reckless, drunk or otherwise 

dangerous drivers. 

 

 

2.6.2.2 Comfort 

Greater comfort and personal space are among the key motives for driving 

rather than using public transport (Mann & Abraham 2006).  There is also 

evidence that car drivers are more concerned about comfort than existing 

public transport users (Ceder 2004), hence efforts to encourage modeshift 

away from private cars will need to ensure passenger comfort is given 

sufficient attention. 
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Comfort includes factors such as crowding, availability of seating, smoothness 

of ride, cleanliness, noise and exhaust emissions, protection from the weather 

and the standard of customer service.  Research in North America has shown 

that acceptable comfort levels, rather than theoretical capacity, place an 

upper limit on patronage levels that can be achieved in practice (Demery & 

Higgins 2005). 

 

Rail systems tend to provide higher levels of comfort (Demery & Higgins 2005; 

IBI Group 2006; Litman 2006), however service levels should be adequate 

regardless of mode to prevent overcrowding and long periods of exposure to 

the elements.  Given adequate levels of comfort, passengers can use their 

on-board time productively, which is a potential competitive advantage 

compared to driving where full attention must be paid to the road and which 

can be quite stressful (Mann & Abraham 2006). 

 

 

2.6.2.3 Accessibility 

Public transport will not be a realistic choice unless both the journey origin 

and the destination are covered by the network, services operate when they 

are needed and search and information costs are not too high.  Physical 

accessibility is also important and can be a problem if passengers have a 

physical impairment or services are simply too crowded to accommodate 

more passengers. 

 

Accessibility could be improved by better integration of transport and 

landuse planning so that significant trips generators are located close to high 

quality public transport and services are made available as soon as an area 

begins to develop (rather than waiting until after the area is fully developed 

and car dependence is entrenched). 

 

Service operating hours and frequencies also need to be adequate to ensure 

that services are actually available at the time of travel and waiting times are 

not so excessive that driving becomes the only realistic option. 

 

Service information and ticketing must recognise the needs of irregular users 

and a multi-modal, whole-of-network approach should be taken so that 

diverse origins and destinations can be served with minimal confusion to 

passengers. 

 

 

2.6.2.4 Reliability 

Current and potential passengers unequivocally dislike unexpected delays 

and poor reliability.  A great deal of research shows that poor reliability 

relative to private cars is a major deterrent to increased mode share for 

public transport (e.g. Taylor 1982; Chorus et al 2006; Mann & Abraham 2006).  

Poor reliability undermines passengers‟ sense of control and leads them to 

seek greater control by using a private car. 
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Fixed guideway systems operating in Category A rights-of-way7 offer the 

highest level of reliability and should be the preferred solution where justified 

by potential passenger volumes.  Traffic light priority measures, headstart 

lanes and dedicated lanes or fairways can also improve the reliability of 

public transport provided they are enforced effectively.   

 

Damage to perceptions of reliability can be minimised by comprehensive risk 

management and contingency planning to respond to service disruptions in 

a prompt and effective manner.  Continuous improvement in reliability should 

also be pursued by regular, comprehensive and transparent benchmarking 

against international best practice. 

 

 

2.6.2.5 Cost 

Public transport must compete against private cars that are currently 

undercharged relative to their full social and environmental costs (see Section 

2.10), and whose cost structure is heavily biased towards fixed or periodical 

costs like registration, insurance and finance costs.  In the case of company 

cars that are subject to Fringe Benefits Tax, some costs are even reduced by 

increased travel.  As a result, the marginal cost of car use, or the direct cost of 

each individual journey, can appear very low relative to the cost of a buying 

a public transport ticket. 

 

To be competitive with car use, public transport fares should be multi-modal 

and based on time and broad zones (as opposed to route-based) so that 

transfers do not incur additional cost and the full network can be accessed to 

reach diverse destinations.  Periodical tickets should be priced attractively to 

encourage their take-up so that the marginal cost of public transport use 

compares favourably to the marginal cost of motor vehicle use.  Individual 

journeys should however be priced competitively as well so that irregular users 

are not deterred from replacing some car trips with public transport trips. 

 

While financial cost is an important factor in mode choice, it should also be 

recognised that failure to significantly reduce the non-financial costs of public 

transport use (relative door-to-door journey times, convenience, comfort, 

reliability, etc) will ensure that private motor vehicle use remains high and that 

carbon or congestion pricing merely penalise motorists rather than reduce 

emissions or congestion. 

 

 

                                                 
7 Categories of rights-of-way: 

Category A: fully separated with guided technology (usually rail), offering much 

higher capacity, reliability and safety than street-based systems. 

Category B: partially separated, such as median strip, crossing intersections at grade. 

Category C: share roads with mixed traffic, and generally not competitive with car 

travel (Vuchic 1999, pp.42-43) 



 

Public Transport Users Association  32 

2.6.2.6 Efficiency 

From the passenger‟s perspective, efficiency largely relates to overall journey 

times, including average speeds that are competitive with other modes and 

minimal waiting times for connections. 

 

Travel time 

 

In-vehicle travel time can be reduced by utilising Category A rights-of-way 

where possible and implementing traffic light priority and head-start lanes for 

road-based public transport (Morton 2007).  Meandering routes that add to 

journey times and operational costs should also be avoided and urban 

planning regulations should ensure that all developments can be served by 

efficient and direct public transport routes. 

 

Table 2.2: Comparative speed of road traffic and public transport 

 Melbourne Sydney Brisbane Perth 

Average road network speed (km/h) 43 36 50 46 

Average road-based public transport 

speed in km/h (% of road network speed) 

21 (49%) 21 (58%) 27 (54%) 25 (54%) 

Average segregated rail transport speed 

in km/h (% of road network speed) 

40 (93%) 47 (131%) 48 (96%) 50 (109%) 

Source: Scheurer et al 2005 

 

 

Transfers and connection times 

 

There is widely diverging evidence on the effect of transfers and connection 

times on passenger perceptions, however perceptions will ultimately be a 

function of actual waiting time, trip purpose, ease of transfer and the environs 

of the interchange (Algers et al 1975; Vuchic 1981).  For instance, 15 minutes 

seated comfortably under cover with helpful staff on-hand and reliable real-

time service information available will be perceived much more favourably 

than 15 minutes spent at an isolated stop on a cold and wet night with 

nagging doubts over the likelihood of the next service appearing as 

scheduled or the ability to squeeze onboard when it does turn up. 

 

Given the diversity of origins and destinations in most urban areas, transfers will 

be inevitable in any system seeking to serve more than a tiny minority of 

journeys.  Rather than vainly attempting to eliminate transfers, attention 

should focus on minimising actual connection times by providing frequent, 

harmonised services (see Figure 2.8), and making interchanges as user-friendly 

as possible.  Perceptions of transfers and waiting time should also be 

addressed by ensuring interchanges are clean and safe and offer protection 

from the elements.  The provision of accurate real-time information can also 

aid perceptions, however unreliable information can exacerbate negative 

perceptions of system reliability (Chorus et al 2006; Dziekan & Kottenhoff 

2007).  Transfers on journeys to work are also viewed more favourably than 

transfers on social journeys, therefore the elimination of transfers on journeys 

to the CBD would be a lower priority than other service quality factors such as 

integration and reliability. 
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Figure 2.8: The network effect for public transport users 
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Source: HiTrans 2005; Stone 2007 

 

 

 

2.6.3 Bringing it together 

All of the factors underlying mode choice should be considered together to 

effectively encourage mode shift to public transport.  For example, 

addressing coverage and service integration together is much more powerful 

than addressing either in isolation.   

 

A safe, comfortable, accessible, reliable, cost-competitive and efficient 

public transport network does not happen by accident.  An effective public 

transport authority (PTA) with the skills, resources and authority to drive holistic 

improvements across each of these areas is now widely recognised as a 

necessary pre-requisite for delivering a cost-effective and attractive public 

transport system (Vuchic 1999; WS Atkins 2001; Colin Buchanan and Partners 

2003; HiTrans 2005; Kennedy et al 2005).  The transport community or 

federation model originating in continental Europe is commonly identified as 

best-practice in this regard, and is increasingly being adopted outside 

continental Europe in cities such as London, Toronto, Vancouver, Perth and (in 

the near future) Brisbane.  Governance arrangements such as this should be 

a requirement for Commonwealth funding to ensure the effective and 

efficient application of scarce resources. 

 

 

 

2.6.4 Can public transport cope with more passengers? 

The recent upsurge in public transport patronage - resulting to some extent 

from high petrol prices - has caught a number of public transport systems 
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unprepared.  Overcrowding is now commonplace on many peak services 

and has led some people to question the ability of public transport to 

accommodate a larger proportion of passenger journeys. 

 

As discussed in Section 2.7, many car journeys can be shifted to walking and 

cycling.  This would have a multitude of benefits on top of reducing emissions 

and easing pressure on other infrastructure (PTUA 2007; Woodcock et al 2007; 

Moriarty & Honnery 2008b).  Public transport would therefore not have to 

absorb all journeys shifted away from private motor vehicles. 

 

An efficient transport system can also reduce the total amount of travel by 

providing access rather than promoting mobility by private car.  International 

experience demonstrates that each kilometre of public transport use can 

replace at least 4 kilometres of car travel due to the reduction in chauffeuring 

(see Box 2.2) and the encouragement of transport and landuse patterns that 

are less car dependent (Newman & Kenworthy 1999, pp.87-88; Litman 2006, 

pp.7-14). 

 

Box 2.2: Replacing chauffeured trips with public transport 
 

Lyn drives her son and daughter to their schools each morning and then 

returns home.  Lyn‟s toddler accompanies her on the journey.  Lyn‟s car 

produces 300 grams of CO2 per kilometre during the peak school run.  The 

journey consists of 3 main legs: 

 *  3 kilometres to her son‟s school 

   -  (3 vehicle kilometres, 12 passenger kilometres and 900g of CO2); 

 *  2 kilometres to her daughter‟s school 

   -  (2 vehicle kilometres, 6 passenger kilometres and 600g of CO2); and 

 *  5 kilometres back home 

   -  (5 vehicle kilometres, 10 passenger kilometres and 1.5 kg of CO2). 

In total, Lyn‟s school run results in 10 vehicle kilometres, 28 passenger 

kilometres and 3 kg of CO2 at an average of 107 grams of CO2 per passenger 

kilometre. 

 

The following term, Lyn‟s son decides to ride to school.  His journey results in 

zero vehicle kilometres, zero passenger kilometres and zero emissions.  Lyn‟s 

daughter decides to catch the bus with her friends.  Her trip to school results in 

zero additional vehicle kilometres (although 5 kilometres with Lyn‟s daughter 

on-board), 5 passenger kilometres and zero additional emissions (although on 

average the bus produced 110 grams of CO2 per passenger kilometre).  Lyn 

and her toddler don‟t have to make the journey at all, so no vehicle 

kilometres, passenger kilometres or emissions result. 

 

By using sustainable transport modes, Lyn‟s family has reduced vehicle travel 

by 10 kilometres (100%), passenger travel by 23 kilometres (82%) and emissions 

by at least 2.4 kg (82%).  This is despite emissions for each passenger kilometre 

of motorised travel increasing marginally.  Furthermore, Lyn now has more 

time to spend on more productive activities, and there is less traffic on the 

road during the morning peak.  The results would be broadly similar if Lyn‟s son 

also caught the bus. 
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In historical terms, public transport patronage is recovering from historical 

lows.  For example, train patronage in Melbourne bottomed out in the 1980s 

and has only recently reached the levels of half a century ago.  In many 

cases, public transport service levels also remain close to historical lows.  A 

range of Melbourne‟s train and tram routes are running less frequently now 

than they were in the 1970s, despite the addition of new infrastructure such as 

the City Loop. 

 

Despite these shortcomings, public transport does absorb a large proportion 

of journeys to work in the inner areas of Australia‟s largest cities.  This 

substantial modeshare is noteworthy as it demonstrates the ability of public 

transport to move large numbers of people in the most crowded parts of our 

largest cities and at the busiest times of the day. 

 

The greater „scalability‟ of public transport was demonstrated when some 

relatively minor timetable adjustments on the Dandenong railway line in 

Melbourne added more passenger capacity to that corridor that the current 

$1 billion widening of the Monash Freeway that runs parallel.  Even at current 

levels, the line still falls well short of the patronage levels achieved on similar 

infrastructure internationally (Mees 2007). 

 

Nonetheless, chronic overcrowding on some public transport systems in 

Australia is undeniable.  Declining reliability lies at the heart of much of the 

overcrowding, with cancellations and late running often forcing two or more 

train loads of passengers onto one service (Stone 2007, pp.16-17).  Rectifying 

these reliability problems would improve passenger satisfaction and increase 

the actual effective capacity of the system. 

 

Infrastructure investment is also clearly needed to improve capacity and 

reliability.  Single track sections of suburban railway should be duplicated to 

allow higher service levels and urban rail networks expanded to ensure good 

coverage of fast, high capacity rail services that can both attract and 

accommodate substantial growth in patronage.  Public transport 

infrastructure measures should also be a key focus for Infrastructure Australia, 

and the National Infrastructure Audit should include a thorough, independent 

expert assessment of current and potential impediments to higher public 

transport and rail freight service levels. 

 

By way of contrast, overcrowding is not a problem on most public transport 

services outside of peak periods.  Since most instances of off-peak 

overcrowding result from operational practices rather than capacity 

constraints, there is great scope for public transport to accommodate a 

much larger share of off-peak journeys.  As a large proportion of off-peak 

travel is not pure radial journeys, attracting a larger share of such travel will 

require tightly integrated networks that better serve diverse origins and 

destinations (Stone 2007, pp.18-19). 
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2.6.5 Co-benefits 

“In general, a gallon of fuel conserved, or a ton of air 

pollution emissions avoided, due to reduced vehicle travel 

is worth an order of magnitude more than the same 

energy savings and emission reductions provided by 

increased vehicle fuel efficiency or shifts to alternative 

fuels. This occurs because mileage reductions also reduce 

traffic congestion, road and parking facility costs, 

consumer costs, accidents, water and noise pollution, and 

sprawl, and often improve mobility options for non-drivers 

and increase public fitness and health. Many mobility 

management programs are justified for their economic 

benefits, and so provide essentially free environmental 

benefits. In contrast, increase vehicle fuel efficiency tends 

to stimulate more total vehicle travel, which exacerbates 

transportation problems.” (Litman 2008a, p.11) 

 

 

The cost-effectiveness of shifting journeys out of private cars is significantly 

boosted by the social, economic and environmental benefits that result.  

Litman (2008a) identifies numerous positive impacts from modeshift including 

reduced congestion, reduced parking and road infrastructure costs, reduced 

motoring expenditure, reduced road trauma, and improved mobility for non-

drivers.  Truly optimal GHG emission reduction strategies are unlikely to be 

identified unless these co-benefits are given due recognition in decision 

making. 

 

The PTUA (2007) has outlined a range of co-benefits associated with a shift 

from car use to walking, cycling and public transport in the Australian context.  

These co-benefits point to savings of many billions of dollars in terms of 

improved health and productivity and reduced congestion, pollution and 

transport costs (see also Woodcock et al 2007). 

 

Table 2.3: Impact of $1 million expenditure 

Expenditure category Regional income* Regional jobs* Full-time jobs# 

Petroleum n/a n/a 4.5 

General automobile expenditure $307,000 8.4 7.5 

Non-auto consumer expenditure $526,000 17.0 n/a 

Public transport $1,200,000 62.2 21.4 

* Analysis performed in Texas, USA (Miller et al 1999) 

# Analysis performed in British Columbia, Canada (BC Treasury Board 1996 in Litman & 

Laube 2002) 
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Figure 2.9: Car use and regional transport costs 
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As car use increases, a greater proportion of Gross Regional Product (GRP) must be 

spent on transport.  Source: Newman 2000 

 

 

The fact that modeshift is not being pursued more aggressively given these 

co-benefits points to fundamental problems with government decision 

making.  A range of analyses – Benefits-Cost Analysis, Environment Impact 

Assessment, etc – tend to have narrow perspectives that ignore overarching 

directions.  Proper consideration of all factors may require a framework of 

Strategic Environmental Assessment (SEA) that is becoming popular in other 

countries.  SEA can help to avoid actions that may be individually innocuous, 

but that add to momentum down an unsustainable path. 

 

 

 

2.6.6 Conclusion 

Public transport offers major transport emission reductions as part of an overall 

strategy to establish an efficient transport system.  While already more energy 

efficient than private transport, substantial opportunities to further reduce the 

carbon intensity of public transport remain. 

 

An expanded role for public transport would also have major payoffs in terms 

of congestion, air quality and quality of life.  The failure to more aggressively 

pursue modeshift points to serious deficiencies in transport governance that 

will need to be resolved if public transport is to provide more sustainable, 

equitable and inclusive transport options in a carbon constrained world. 
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2.7 Walking and cycling 

Walking and cycling are the most sustainable forms of transport and also offer 

major health and financial benefits to those who are able to adopt them.  In 

most cities around Australia, at least half of car journeys are less than 5 

kilometres in length, and between a quarter to a third are within 3 kilometres.  

Many of these journeys are ideally suited to walking or cycling which would 

enable major reductions in GHG emissions and other air pollution.  Eliminating 

short car journeys such as these also offers particularly strong benefits due to 

the high emissions intensity of driving with a cold engine. 

 

Most of the key factors preventing greater walking and cycling are a direct 

consequence of attempts to increase the convenience of driving and 

parking – which reduce the relative competitiveness of walking and cycling 

journey times – and the resulting high traffic volumes that make walking and 

cycling less pleasant and less safe (ABS 2006a; Black et al 2001; PTUA 2008, 

pp.37-38).  Traffic and parking restraint measures are both vital parts of any 

strategy to increase the attractiveness of walking and cycling and should be 

integral parts of transport and urban planning strategies at all levels of 

government.  The reduction in car use discussed in section 2.3.1 would clearly 

improve amenity and safety for pedestrians and cyclists. 

 

Walking and cycling are also the dominant methods of accessing public 

transport in cities with successful public transport systems.  On the other hand, 

reliance on park and ride does little to reduce forced car ownership or 

improve mobility for people without access to a car.  The large area of 

valuable land required for park and ride could be used more productively in 

line with Transit Oriented Design principles if improved access to interchanges 

was provided by high quality feeder buses and safe walking and cycling 

routes. 

 

 

 

2.8 Freight 

Road freight accounts for about one third of Australia‟s transport emissions, 

and significant growth has been forecast in the use of light commercial 

vehicles which have the highest carbon intensity per tonne-kilometre.  The 

carbon intensity of rail freight is vastly lower than road freight, however rail 

freight networks have been left to decay in recent decades while billions of 

federal and state dollars have been poured into freeway networks.  As a 

result rail has lost market share to road freight. 

 

Major investment in rail networks by federal and state governments is now 

needed to remedy break of gauge problems that have persisted for over a 

century, to realign rail routes to reduce travel times, to restore decaying 

infrastructure, and to eliminate bottlenecks such as single track sections with 

inadequate passing loops. 
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Intermodal terminals offer the potential to shift freight from road to rail, 

however there is some work to be done to ensure adequate connectivity with 

interstate standard gauge lines and with ports.  Opportunities also exist to 

consolidate urban freight to reduce both congestion and emissions resulting 

from short-haul freight movement8. 

 

Figure 2.10: Carbon intensity of freight modes 
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Source: Australian Greenhouse Office 

 

 

 

 

2.9 Offsetting 

Offsets are likely to be part of the adjustment to a low carbon society.  In a 

way, an emissions trading scheme could be thought of as a large scale 

market for offsets.  However, for an ETS or offset scheme to be effective, there 

must be a net reduction in emissions somewhere, otherwise offsetting is 

nothing more than a modern version of buying indulgences. 

 

For offsets to be effective, they must be based upon scientifically sound, 

independently verified measures that offer permanent and additional carbon 

reductions.  Appropriate regulation and monitoring should also be in place to 

guard against measures that harm vulnerable communities or exacerbate 

other environmental problems9, and to discourage marketing practices that 

play down the importance of emission reductions relative to offsetting.  

 

 

                                                 
8 http://www.start-project.org/ 
9 e.g. see concerns raised by Carbon Trade Watch: www.carbontradewatch.org 
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2.10 Fiscal measures 

We estimate that road users are currently undercharged by at least $18 billion 

per annum excluding congestion10.  This „road deficit‟ equates to an average 

subsidy of about 8.7 cents/kilometre or 63 cents/litre of fuel11, and is a key 

driver of Australia‟s high and rapidly growing transport-related emissions. 

 

Table 2.4: The Road Deficit - road-related revenues and costs in Australia 

Annual costs imposed by motorists   Annual revenue collected from motorists 

Item Expense ($ million)  Item Revenue ($ million) 

Road construction 

& maintenance 

8,800  Excise (net of rebates) 9,800 

Land use cost 6,000  GST on fuel 1,700 

Road trauma 17,300  Vehicle registration fees 3,250 

Noise  700  Insurance premiums 9,700 

Urban air pollution 4,300  Tolls 750 

Climate change 2,900  Other revenue 2,300 

Tax concessions 5,200  Total (2) $27,500 

State fuel subsidies 600    

Total (1) $45,800  Road deficit (1-2) $18,300 

Source: http://www.ptua.org.au/myths/petroltax.shtml 

 

 

While a price on carbon may decrease the road deficit, it is unlikely to 

eliminate it given the likely range of a carbon price.  It is therefore important 

to look at the structure of these subsidies as well as the magnitude.  For 

example, the statutory formula for valuing motor vehicle fringe benefits 

encourages additional driving at a cost approaching $2 billion per annum 

(Treasury 2007, p.150), with the largest concessions for a given amount of 

driving going to the highest value cars (i.e. it is regressive in nature).  This 

perversity should be eliminated immediately and the savings redirected to 

improving public transport. 

 

Table 2.5: Tax concessions and GHG emissions resulting from the statutory formula 

Annual travel (km) Statutory fraction 

Average annual 

GHG emissions 

Maximum tax concession 

$35,000 car $70,000 car 

Under 15,000 26% Up to 3.8 tonnes $12,044 $24,087 

15,000-24,999 20% 3.8 to 6.4 tonnes $13,020 $26,040 

25,000-40,000 11% 6.4 to 10.2 tonnes $14,485 $28,970 

Over 40,000 7% Over 10.2 tonnes $15,136 $30,272 

 

 

The likelihood that the road deficit will not be fully eliminated further 

emphasises the importance of also favouring public transport through 

complementary measures such as federal funding of public transport 

infrastructure and winding down spending on arterial roads and motorways. 

 

 

                                                 
10 http://www.ptua.org.au/myths/petroltax.shtml 
11 Based on 209.4 billion km of travel and 28,898 megalitres of fuel pa (ABS 2007). 
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3 EQUITY IMPACTS AND CAR DEPENDENCE 

3.1 Transport disadvantage 

Decades of large-scale expenditure on road networks by all three tiers of 

government, along with under-pricing of motor vehicle use relative to its full 

social and environmental costs, have encouraged unsustainable transport 

and land use patterns and excessive dependence upon private cars.  Strong 

demand for desirable property has driven up house prices in inner and middle 

suburbs and pushed many lower and middle income households to fringe 

areas that are poorly serviced by public transport.  These factors combine to 

literally force outer suburban families to own and extensively operate multiple 

cars – frequently at least one car per adult in the household. 

 

The extent of this „forced car ownership‟ has been illustrated by Senbergs and 

Currie (2007), and the distribution of vulnerability to high petrol prices 

graphically shown by Dodson and Sipe (2006).  It is now clear that 

inadequate public transport is already a major financial burden for many low 

income households, and financial stress on such families is only likely to worsen 

in a carbon-constrained world unless transport alternatives are significantly 

improved. 

 

 

 

3.2 The incidence of fuel taxation and carbon pricing 

Without diminishing the financial impact of forced car ownership on lower 

income households, it must be pointed out that the majority of fuel is 

purchased by high and middle income households in urban areas.  In 

economic terms, the incidence of fuel taxation (and any future carbon price) 

therefore falls mainly on households with reasonable ability to pay and some 

access to alternative transport (however inadequate it may be at present).  A 

small minority of fuel taxation is paid by low income households or by people 

without any form of alternative transport. 

 

This obviously does not mean that the equity impacts of carbon pricing can 

be ignored, but it does clearly mean that attempting to keep the price of 

petrol down would mainly benefit those who need the least assistance and 

would also undermine efforts to reduce transport emissions.  Not only would 

middle and upper income urban households be the main beneficiaries of 

measures aimed at lowering petrol prices, lower income households would still 

face various other costs of car ownership and operation that come with car 

dependence such as tolls, insurance, repairs and maintenance. 
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Figure 3.1: Weekly expenditure on fuel by household income 
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Figure 3.2: Location of passenger vehicle use 
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Efforts to minimise the negative equity impacts of carbon pricing would be 

more effective and better targeted if they reduce car dependence among 

low income households, expand the coverage of good quality public 

transport and provide general financial assistance to vulnerable households.  

Such an approach would also reinforce the emissions reduction objectives of 

carbon pricing, whereas attempting to keep petrol prices low would 

contradict the environmental objectives of carbon pricing. 
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3.3 Enhancing the effectiveness of carbon pricing 

Like most normal goods with limited substitutes, demand for petrol is often said 

to be unresponsive to higher prices, or that petrol demand is relatively price 

inelastic.  Managing demand for price inelastic goods can be a challenge for 

policy makers since large price increases may be required to achieve 

relatively minor changes in the quantity demanded, and the impacts can be 

severe for lower income households. 

 

The inelasticity of petrol demand results from the need for mobility in modern 

societies and the current poor quality of substitutes to private motor vehicle 

use.  Both of these factors can be addressed by focussing greater attention 

on ensuring access to employment, education and other services (rather 

than mobility) and by providing high quality transport alternatives. 

 

Increasing the ability of households to reduce motor vehicle use in response 

to higher petrol prices would ensure that a lower carbon price would be 

needed to achieve a given reduction in emissions and consequently that the 

financial impacts would be minimised for those who continue to drive out of 

necessity. 

 

The decision to drive is strongly influenced by the „generalised cost‟ of travel 

which includes financial expenses such as fuel and tolls as well as the time 

cost of various travel options.  For many people, especially in outer suburbs, 

the time cost is of such great significance that large increases in the financial 

cost are required to change travel behaviour.  Improving the quality of 

transport alternatives (as outlined in Section 2.6.2) reduces the generalised 

cost of substitutes to motor vehicle use and shifts the petrol demand curve to 

the left, thus reducing both petrol consumption and prices. 

 

In contrast, expanding the capacity of roads or parking or enabling faster 

traffic speeds lowers the generalised cost of private motor vehicle use and 

shifts the petrol demand curve to the right.  Even if the increased road 

capacity is tolled, the dominance of time cost in the generalised cost of 

travel overwhelms the deterrent effect of tolls and leads to increased motor 

vehicle use and fuel demand. 

 

If vehicle use is encouraged in this way, a substantially higher carbon price is 

required to achieve a given reduction in emissions and low income 

households are more severely impacted by the higher petrol prices that result. 
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Figure 3.3: Impact on fuel demand of improving substitutes to car use 
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Prior to improvements being made to public transport, fuel demand and supply are in 

equilibrium at E1.  After public transport is improved, the demand curve for fuel 

becomes more elastic and shifts to the left. A new equilibrium is established at E2 with 

lower fuel consumption (and emissions) and lower fuel prices (inclusive of carbon 

price). 

 

 

 

Figure 3.4: Impact on fuel demand of improving roads 
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Prior to improvements being made to roads, fuel demand and supply are in 

equilibrium at E1.  After roads (a complement to fuel) are improved, the demand 

curve for fuel becomes more inelastic and shifts to the right. A new equilibrium is 

established at E2 with higher fuel consumption (and emissions) and higher fuel prices.  

An additional carbon price of T would be required to lower emissions to their initial 

level at E1. 
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In light of these impacts on transport energy consumption, all tiers of 

government should be diverting transport expenditure away from roads and 

into walking, cycling, public transport and rail freight in order to enhance the 

effectiveness of carbon pricing on energy demand and to reduce the 

negative impacts on low income households. 

 

 

 

3.4 Dumping gas guzzlers onto low income households 

While much attention is focussed on encouraging the uptake of more 

efficient new cars by consumers, low income households tend to buy used 

cars that can be well over a decade old.  The ability of low income 

households to buy efficient vehicles is therefore subject to the purchasing 

practices of past new car buyers. 

 

Fleet buyers, particularly government fleets, are among the largest suppliers 

of vehicles onto the used car market.  Such fleets tend to base their 

procurement decisions upon time horizons of only two or three years and to 

favour large Australian-made vehicles with fuel consumption figures that are 

unremarkable at best (Millar 2008).  Such procurement practices effectively 

dump large volumes of inefficient vehicles onto lower income households 

where they remain for a decade or two and exacerbate vulnerability to 

higher fuel prices. 

 

The equity impacts of higher fuel prices could be mitigated by fleet buyers, 

particularly government fleets, ensuring their procurement policies prioritise 

fuel efficiency and emissions.  Over time, albeit quite slowly given the turnover 

of motor vehicles, such policies would reduce the proportion of gas guzzlers in 

low income households and help to minimise the negative equity impacts of 

carbon pricing. 
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4 CONCLUSION 

4.1 In a nutshell 

The Garnaut Climate Change Review is an important step forward in 

Australian climate policy, recognising as it does the need for much greater 

urgency in making deep cuts to GHG emissions if dangerous climate change 

is to be avoided.  However despite this belated shift in official discourse on 

climate change, there is still evidence that the proposed measures do not go 

far enough. 

 

While stationary energy is often the focus of discussion on GHG emissions, 

major changes to the way we think about transport are also needed.  If 

transport is not part of the solution, it will surely be a key factor in our failure to 

prevent runaway climate change.  While important, improvements in vehicle 

efficiency will be nowhere near enough to achieve the sort of emissions 

reductions required to prevent dangerous climate change.  Walking, cycling 

and public transport will have to assume much larger roles in society if 

emissions are to be successfully brought under control. 

 

Fortunately the required changes to the way we move ourselves and our 

freight will also make our cities much more liveable and have multiple 

paybacks including reduced air pollution, fewer road casualties, less traffic 

noise, greater social inclusion and healthier lifestyles (Gärling & Steg 2007; 

Woodcock et al 2007; PTUA 2007; PTUA 2008).  There is also ample evidence 

that large increases in walking, cycling and public transport use can lead, 

rather than rely on, higher urban densities and revitalisation of local 

communities (Litman & Laube 2002; Mees 2000; Moriarty & Honnery 2008b). 

 

It is also clear that time and resources should not be squandered on 

expanding arterial roads and motorways when these encourage the exact 

opposite of the changes needed to prevent dangerous climate change.  All 

tiers of government now need to divert resources to greatly improving the 

coverage and quality of public transport so it provides a more viable option 

for a larger proportion of people and journeys.  Motor vehicles also need to 

be tamed to ensure our streets and public places are safe and inviting for 

families to walk and cycle without feeling the need to encase themselves in 

metal cocoons. 

 

Climate change therefore presents the most significant threat of at least a 

generation, but also a tremendous opportunity.  Government must play a 

leading role in grasping this opportunity by shifting the focus of transport 

policy to enabling more sustainable and equitable participation in society 

instead of concentrating on moving ever larger volumes of motor vehicles. 
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