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Terms of reference 
 

REVIEW OF ECONOMIC COSTS OF FREIGHT INFRASTRUCTURE AND 
EFFICIENT APPROACHES TO TRANSPORT PRICING 

 
Productivity Commission Act 1998 

 
I, PETER COSTELLO, Treasurer, pursuant to Parts 2 and 3 of the Productivity 
Commission Act 1998, hereby refer the economic costs of freight infrastructure and 
efficient approaches to transport pricing to the Commission for inquiry and report 
by December 2006.  The Commission is to hold hearings for the purpose of the 
inquiry. 
 
Background 
 
The purpose of the review is to assist COAG to implement efficient pricing of road 
and rail freight infrastructure through consistent and competitively neutral pricing 
regimes, in a manner that optimises efficiency and productivity in the freight 
transport task and maximises net benefits to the community. 
 
Scope of the inquiry 
 
The review will estimate the full financial costs of providing and maintaining 
freight transport infrastructure on major road and rail networks.  It should be based 
on the principle that prices charged should reflect all costs in each mode and that 
there are benefits in a national pricing regime.  In estimating these financial costs, 
the review will take account of the extensive research and studies on this issue, 
including by the National Transport Commission and the Bureau of Transport and 
Regional Economics. 
 
The review also will assess the full economic and social costs of providing and 
maintaining road and rail freight infrastructure, if it judges this to be feasible.  Such 
costs would include environmental and safety impacts of different transport modes.  
The review would assess existing studies of these economic and social costs and 
comment on the strengths and weaknesses of methodologies used.  The review 
should also assess what information or future research could improve the quality of 
the estimates.  
 
The review will investigate options for transport pricing reform, including moving 
to mass, distance and location charging of freight transport.  In considering distance 
based charging regimes the review will: 
 

a) consider principles and practical options for the structure of the 
different pricing regimes; 
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b) estimate the impact of charging regime options, including on transport 
operators and users and specific locations; 

c) consider options for implementing any new pricing regime, including 
the practical costs and benefits of alternative technology options; and 

d) provide advice on options for the design of and timeframes for 
implementing mass distance location based charging regimes, taking 
into account adjustment issues.  The review will not address fiscal 
implications which will be assessed by governments following the 
review’s completion. 

The review will also identify any other competition, regulatory and access 
constraints on the economically efficient pricing and operation of road and rail 
freight transport and related infrastructure networks and assets, including access to 
and competition between inter-modal facilities, and make recommendations on the 
options for removing these impediments and increasing efficiency. 
 
In undertaking the review, the Commission is to consult widely with stakeholders 
on its contents and recommendations and to produce a draft report.  The final report 
is to be presented to COAG by December 2006.  
 
 
 
PETER COSTELLO 
 

 



   

 COAG 
COMMUNIQUÉ 

VII

 

COAG Communiqué 
 

COUNCIL OF AUSTRALIAN GOVERNMENTS’ MEETING 
10 FEBRUARY 2006 

COMMUNIQUÉ 
 

Relevant extract from the COAG communiqué: 
 
Transport 
 
The dispersed nature of Australia’s population and markets underlines the 
importance of efficient transport infrastructure to improving productivity. Transport 
already generates approximately five per cent of GDP and Australia’s freight task is 
expected to almost double over the next 20 years. COAG has agreed to improve the 
efficiency, adequacy and safety of Australia’s transport infrastructure by 
committing to high priority national transport market reforms including to: 
 
• ask the Productivity Commission to develop proposals for efficient pricing of 

road and rail freight infrastructure through consistent and competitively neutral 
pricing regimes, in a manner that maximises net benefits to the community, in 
particular rural, regional and remote Australia. The Productivity Commission 
will make recommendations to COAG by end 2006 on optimal methods and 
possible implementation timeframes. The inquiry will include analysis of how 
particular communities might be impacted. When COAG considers this report it 
will ensure that the interest of rural, regional and remote Australia are 
addressed. 

 
Attachment B: 
 
Decision 3.1 
(a) COAG agreed to a Productivity Commission inquiry … to be presented to 

COAG by end 2006 which will, inter alia:- 
 

(i) identify the optimal methods and timeframes for introducing efficient road 
and rail freight infrastructure pricing in a manner that maximises net 
benefits to the community,  

(ii) determine the full financial, economic, social and environmental costs of 
providing road and rail infrastructure,  

(iii) identify other barriers to competition in road and rail transport, and 
(iv) recognise transport operators and users and remote and rural communities 

will need sufficient time to transition and adjust to pricing arrangements 
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Glossary 

Access regime Procedures to govern access to rail track. Includes setting an 
access pricing policy, criteria for permitting access, and 
operating conditions. 

Articulated trucks Trucks that consist of a prime mover and trailer(s). 

Bulk freight Comprises commodities such as coal, iron ore, other 
minerals and grain. 

Declaration A minister may ‘declare’ an infrastructure service. 
Declaration establishes a right for any party to negotiate 
terms and conditions of access with the service provider. If 
negotiations fail, declaration also gives an access seeker the 
right to seek binding arbitration. 

General freight General freight includes consignments not classified by 
commodity, empty used containers and other empty used 
packaging, mail and postage packages and personal effects 
(such as household items and motor vehicles). 

Just-in-time stock 
management  

A logistics management system allowing for production 
inputs and outputs to be ordered and transported as required, 
saving on both inventory and storage costs. 

LCVs Light commercial vehicles which include rigid trucks less 
than 3.5 tonnes, utilities, panel vans and vans without rear 
seats. 

Non-bulk freight Generally refers to those types of freight that would be 
damaged if dropped or poured. Comprises commodities such 
as general freight, motor vehicles, food, and general 
merchandise. 

Passing loop A place on a single rail line where trains travelling in 
opposing directions can pass each other. 
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PAYGO A PAYGO (or pay-as-you-go) approach to estimating the 
cost of road service provision, recovers expenditure on roads 
in the period in which it is incurred. 

Rail gauge A measurement of the distance between the rails that form 
the running surface of the rail track. Narrow gauge track is 
1067 mm, standard gauge track is 1435 mm and broad gauge 
track is 1600 mm. 

Reference tariff Indicative price for a ‘typical’ service designed to assist 
negotiations between access seekers and below-rail 
operators. 

Rigid trucks Motor vehicles exceeding 3.5 tonnes GVM, constructed with 
a load carrying area, including rigid trucks with a tow bar or 
other non-articulated coupling on the rear of the vehicle. 

Rollingstock A railroad vehicle that is not a locomotive; also known as a 
railroad car. 

Tonne-kilometre One tonne of freight moved one kilometre. 

Vertical 
separation 

The separation of track infrastructure from above-rail train 
operations. 
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Key points 
• Efficient freight infrastructure is of particular importance to Australia, given its 

dispersed population and production centres. 
– Current pricing and regulatory arrangements are hampering the efficient provision 

and productive use of road and rail infrastructure. 

• Maintaining cost recovery for road freight infrastructure is an important objective. 
Heavy trucks have been more than paying their way in aggregate under the PAYGO 
system administered by the National Transport Commission. 
– However, cost allocations have been ‘conservative’ and are being reviewed. 
– The recent surge in road spending makes it likely that heavy vehicle charges will 

need to rise.  

• Competitive distortions between road and rail have been limited and not a significant 
source of market inefficiency. 
– The case that road is subsidised relative to rail is not compelling, even accounting 

for externalities. 
– And even if network road charges were greatly increased, rail would not derive 

much benefit given limited substitutability and much complementarity between the 
two transport modes. 

• The main efficiency losses with current road charging arrangements derive from the 
averaging of costs and charges under PAYGO, and the disconnect between road 
revenue and spending decisions. 
– These provide poor price signals and distort the incentives needed for efficient 

road use and provision. 

• Developments in road pricing technology create the opportunity for more cost-
reflective pricing which, combined with institutional changes to link road supply and 
demand, offer the potential for substantial efficiency gains. 

• Given the costs and uncertainties, and potential distributional impacts, a sequential 
approach to reform is needed, overseen by COAG.  
– This should begin with improvements to the PAYGO system, coupled with 

regulatory reform and improved investment decision-making processes. 
– The next phase would involve incremental pricing for trucks currently excluded 

from parts of the network, and institutional reforms (to help connect revenues and 
spending decisions, and reduce political influence), before moving to introduce 
wider location-based pricing. 

– Each step should be preceded by more detailed examination of costs, benefits 
and distributional impacts, and identification of appropriate adjustment 
mechanisms. 

• Regulatory reforms would have a more beneficial impact on rail’s performance than 
increases in road charges.  
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Overview 

Most goods produced and consumed in the Australian economy are transported at 
some stage. With Australia’s dispersed population and production centres, the 
efficiency of freight transport, and of the infrastructure it uses, are important to this 
country’s economic performance, particularly with the projected doubling of the 
freight task over the next 20 years. This growth also underscores the need to take 
into account the wider community impacts of road and rail freight transport. 

This report, which stems from a decision of the Council of Australian Governments 
(COAG), focuses on potential causes of inefficiency in road and rail freight. In 
particular, it addresses concerns that the different charging arrangements for use of 
road and rail freight infrastructure might be distorting modal choices and leading to 
inefficient infrastructure investment decisions. It examines the need for, and scope 
to, introduce more cost-reflective and demand-responsive pricing of road freight 
infrastructure. 

Given that rail now operates largely within a commercial setting, most of the 
analysis about appropriate charges and potential pricing reforms relates to road 
infrastructure. However, the report also examines regulatory and other reforms that 
would enhance the efficiency and productivity of rail as well as road freight. Indeed, 
such mechanisms are shown to be particularly important in improving rail’s 
commercial viability. 

Road and rail compared 

Rail freight appears to be under pressure in some markets, but is performing well in 
others. Indeed, for the past 20 years or so, road and rail have carried roughly equal 
shares of the total freight task, with both increasing their market shares at the 
expense of sea freight.  

However, the types of freight that rail and road carry differ. Rail is best suited to 
heavy bulk commodities with regular, large volumes and long-haul cargoes. Rail 
accordingly dominates the bulk freight task (especially the carriage of coal and 
other minerals) and also the long-haul east–west corridor. 
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Figure 1 Both road and rail freight have expanded, at the expense of sea 
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Figure 2 Rail dominates the bulk freight task 
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Road freight is more flexible than rail and is especially suited to carrying 
perishable, fragile or time-sensitive freight. Together with improved on-board 
communications, this flexibility has facilitated the use by business of just-in-time 
stock management, smaller inventories and door-to-door delivery, which require 
more frequent and generally smaller, shorter-haul deliveries. The productivity of 
road transport also has improved with the introduction of larger capacity trucks, 
such as B-doubles and now B-triples.  
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Table 1 Truckspotter’s guide 

Rigid truck 

Semi-trailer 

B-double 

Road train 

B-triple 

As a result of the inherent differences in the service characteristics of road and rail, 
only a small proportion of the total freight task is considered to be contestable 
across the two modes — most estimates are around 10–15 per cent. 

Figure 3 Road dominates the growing inter-capital non-bulk market 
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While rail has been increasing or maintaining its share of some long-distance and 
most bulk tasks — especially in coal, metal ores and grain — it has been losing 
market share (but generally maintaining volume) on the shorter, predominantly non-
bulk, north–south freight corridors, where road freight dominates. These routes have 
been the principal focus of the debate about road–rail price neutrality, although the 
two modes are increasingly competing for bulk freight in some regions. 

Are heavy trucks ‘paying their way’? 

Heavy vehicles currently pay registration charges (which vary by truck type to 
capture varying axle-load damage) and a diesel fuel excise of just under 20 cents 
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per litre (net of rebates). The National Transport Commission (NTC) makes 
recommendations to Transport Ministers about the appropriate level of charges to 
recover road expenditure attributable to heavy vehicles (those over 4.5 tonnes), plus 
an allocated portion of spending that cannot be attributed to any specific class of 
vehicle, called ‘common costs’.  

Of total road spending Australia-wide of around $10.4 billion (the annual average 
for the three years to 2004-05), heavy vehicles were required to pay a little over 
$1.6 billion. Many argue that this is too low.  

Figure 4 Heavy vehicles’ share of road spending 2004-05 

PAYGO
$10.39 billion

Cost base
$6.77 billion

Common costs
$3.85 billion

Attributable costs
$2.92 billion

Costs allocated by vehicle class
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What should trucks pay? 

A threshold question concerns which costs, in principle, trucks should pay. From an 
economic perspective, provided they at least cover the costs attributable to their use 
of the road network then, strictly speaking, they are not being subsidised. 
Attributable costs are those costs that trucks are responsible for creating — 
including deeper pavements and extra damage to roads necessitating more 
maintenance. Put another way, trucks are not being cross-subsidised provided those 
otherwise paying for the network pay no more when trucks also use it.  

But the ‘common costs’ of road also must be paid for. Road freight has an inherent 
advantage over rail in that roads are also used extensively by passenger and other 
light vehicles. This means that many costs (including, for example, street-lighting, 
signage and traffic management, as well as the minimum pavement costs for light-
vehicle use) which are ‘common’ or ‘unattributable’ can be largely shared with 
other road users. There is no ‘right’ way to allocate common costs, except that 
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efficient allocation would require charging those users with lower price sensitivities 
proportionately more.  

‘Spillover’ or ‘externality’ costs imposed on the community (such as the costs of 
accidents and air pollution) also should be incorporated in road freight costs and 
prices — although, as discussed later, not as a rule through current road user 
charges. 

 
Box 1 Efficient pricing of infrastructure services 
• Charges overall should recover the total costs of providing (efficient) infrastructure, 

and be structured to avoid distorting consumption choices.  

• Prices charged to freight users of transport network services should at least cover 
the attributable costs of providing the infrastructure services they consume. For 
heavy vehicles, this means at least paying for additional network costs, such as for 
deeper pavements, stronger bridges, and additional maintenance. 

• Non-separable (‘common’) costs of providing road and rail infrastructure should be 
recovered in the least-distorting manner, which ideally requires users with lower 
price sensitivities paying proportionately more.  

• In principle, prices should be set to reflect the economic rather than financial costs 
of providing infrastructure services.  

 

Problems with PAYGO  

Several participants argued that the ‘PAYGO’ methodology applied by the NTC 
significantly subsidises road freight, because users are not charged a rate of return 
on the capital outlaid. The Commission has found, however, that there is no subsidy 
‘in principle’, since road users pay for capital spending in full as it is incurred, 
including the opportunity cost of that capital (box 2).  

Moreover, the claim that today’s road users are benefiting from roads funded by 
past taxpayers, is not supported by the evidence. Although heavy vehicle road 
charges as such have applied only since the mid-1990s, diesel fuel excise has 
existed since 1957 (reaching high levels in real terms in the 1980s and 1990s), and 
was introduced for the express purpose of contributing to road costs.  
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Box 2 Capital costs are fully recouped under a PAYGO approach  
Under a pay-as-you-go approach (known as PAYGO), capital spending is recovered in 
the period in which it occurs. This means that users of roads, rather than road 
providers, effectively fund the investment. In principle, therefore, PAYGO does not 
subsidise freight infrastructure users compared with an approach where users are 
charged an amount each year that covers asset depreciation and a return on capital.  

Clearly, however, the time pattern of payments can differ. In years when capital 
spending is higher than average, users in a PAYGO system will pay more than those 
paying on an annualised basis. By the same token, they will pay less in years in which 
capital spending is relatively low.  

The PAYGO system operating in Australia attempts to reduce the potentially uneven 
path of charges and potential for cross-subsidisation among road users over time by 
spreading charges for road investments across all network users and by using a 3-year 
spending average to calculate charges for each pricing determination.   
 

Are trucks at least covering average network-wide costs? 

Within the framework of the present cost recovery model, the Commission’s 
assessment is that, until recently, heavy vehicles as a group were more than 
covering the network-wide costs attributable to them. (That said, the NTC’s 
estimates are towards the lower end of various attribution methodologies.) But 
substantial increases in road investment in the past couple of years now make it 
likely that heavy vehicle charges would have to rise to maintain cost recovery.  

There has been some over- and under-recovery by vehicle class, however, reflecting 
constraints imposed by the current structure of charges and, for B-doubles, a 
deliberate attempt to influence the choice between them and road trains. Thus B-
doubles as a class have not been covering their attributable network costs, whereas 
semi-trailers and rigid trucks have been more than covering those costs. 
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Box 3 Are current cost attributions reasonable? 
In getting from $10.4 billion in road expenditure to the $1.6 billion allocated to heavy 
vehicles (figure 4) two steps are particularly important. 

• The NTC currently excludes a significant proportion of road expenditure 
($3.6 billion) from the cost base. A large part of this comprises the costs of providing 
local access. The Commission accepts that local access costs, in most cases, are 
more appropriately recovered through council rates and developer charges than 
through the heavy vehicle charging system.  
– Regulatory enforcement costs have also been excluded from the cost base, but 

the Commission considers that these should be included. 

• Estimated common costs of road service provision are also very large — nearly 
$4 billion — reflecting the significant shared use of most roads.  
– Even if the NTC took a less conservative approach to attributing costs to heavy 

vehicle use, common costs would still be large, as roads would continue to be 
provided for light vehicles (which account for about 90 per cent of all road use), 
even if not to the strength required for trucks.  

– There is not a strong case for altering the current approach to allocating common 
costs under PAYGO (according to vehicle kilometres travelled) to one which 
places a larger share on heavy vehicles.   

 

Are trucks covering their actual costs of road use?  

A major problem with PAYGO in practice is created by averaging costs across the 
network. This blurs price signals and leads to cross-subsidies from operators 
carrying light loads to those carrying heavy loads, from users of lower-cost roads to 
users of high-cost roads and, indeed, to those benefiting from roads that may be 
justifiable on social but not economic grounds.  

Thus, even if some truck classes (especially B-doubles) do not meet their 
attributable share of network-wide expenditure, ascertaining whether they are being 
truly subsidised requires knowledge of the roads they actually use. In general terms, 
B-doubles tend to operate on major interstate corridors, whereas smaller rigid trucks 
operate predominately in urban areas and road trains are almost entirely confined to 
rural areas. 

Available evidence, though limited, consistently indicates that the unit costs of 
heavy vehicles using most major freight corridors are lower than the costs of their 
use of rural arterial and local roads, and thus lower than assessed network-wide 
average costs. This is not really surprising, as the marginal costs of using highways 
designed and built to carry heavy vehicles are very low. Although the total capital 
costs of these roads are high, commensurately high traffic volumes and economies 
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of scale in pavement construction ensure that unit capital costs are also low. By the 
same token, the costs of heavy vehicles using rural or arterial roads that were not 
built for that purpose, and that have relatively low traffic levels, are likely to be 
significantly above the network average.  

Community impacts (‘spillovers’) must also be taken into account  

The costs that trucks impose on local communities, and on other road users, reduce 
community wellbeing. Such spillovers or externalities are also a potential source of 
competitive distortion, because they are generally much larger than for rail freight. 
They include: 

• accident costs (borne largely, though not entirely, by users);  

• environmental impacts, including noise, pollution and degraded amenity, as well 
as so-called intrusion impacts (borne by local communities and other road 
users);  

• greenhouse gas emissions (which have global impacts); and  

• congestion (borne by infrastructure users, including those who take action to 
avoid peak periods). 

In practice, externalities are difficult to measure and existing estimates are subject 
to considerable variation. Moreover, observed levels of externalities such as noise 
or pollution are not necessarily inefficient. Efficient levels of external costs will 
rarely be zero, given community benefits from transport activities and the costs of 
securing externality abatement. In practice, a variety of measures currently in place 
already address external impacts and, in some cases, appear to do so to a significant 
extent. These measures have imposed (sometimes high) costs on road freight 
operators, which are reflected in higher freight prices (box 4).  

Where existing measures to address externalities from heavy vehicles are 
inadequate, efficient abatement generally requires that the sources of the 
externalities be targeted.  

• It is highly unlikely that imposing a uniform tax on all road freight vehicles, 
regardless of where they travel and when, would be either an efficient or 
effective remedy. This is because most external impacts of freight transport 
occur in urban areas, or are confined to certain roads or times, yet harmful 
impacts would only decline in response to a general tax to the extent they were 
linked to overall network use. (Location-based charges, discussed below, 
potentially enable better targeting of localised externalities.)  
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In addition, applying a tax only on freight transport to reduce, say, air pollution or 
traffic congestion in an urban area, would at best only partially address the problem, 
because light vehicles also produce these impacts. Similarly, selectively taxing 
greenhouse emissions from road freight (which amount to less than 3 per cent of 
Australia’s emissions) could have perverse results. 

 
Box 4  How some ‘external’ costs of road freight are being addressed  
• Accident costs are internalised to a significant degree through a variety of 

mechanisms. These include liability laws (insurance adds about 2¢ per net tonne 
kilometre for interstate freight), road safety programs, expenditure which improves 
the safety of roads, initiatives in road design, road rules enforcement, measures to 
influence driver behaviour (including fatigue regulations), motor vehicle design and 
safety features, and drivers’ concern about road safety. 

• New standards for emissions from diesel vehicles began in 2002-03, significantly 
reducing emissions of particulate matter and nitrous oxides.  

• New trucks must comply with noise emission standards relating to engine and 
exhaust technologies that produce lower noise emissions. In addition, there are 
movement restrictions on specified types of vehicles to limit noise pollution.   

 

Is rail freight paying its way? 

In contrast to road provision, Australia’s rail infrastructure now generally operates 
within a commercial structure. Nevertheless, charges for many rail services fall well 
below their long-run economic costs, as assessed by regulators, at least if the 
expectation is that current services will continue. (The exceptions are generally in 
the bulk freight areas, particularly coal.) While low rates of return are not 
uncommon for a time in any industry, where government owners tolerate low rates 
of return for extended periods, this amounts to implicit subsidisation.  

In addition, there have been substantial periodic injections of public funds for major 
rail corridors and some regional lines, with no apparent expectation of recovery 
from users (box 5). At least some of these contributions are intended to keep lines 
open that otherwise would not be commercially viable. 
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Box 5 Recent government financial contributions to rail infrastructure 
• Under the AusLink Investment Programme, the Australian Government is providing 

$550 million to improve the line between Melbourne and Brisbane, plus $270 million 
to install concrete sleepers. Another $544 million is being provided for other rail and 
intermodal projects on the AusLink network (DOTARS 2006c). 

• In 2005, a deal was struck between the Australian and South Australian 
Governments to contribute $30 million towards upgrading the Eyre Peninsula rail 
system. The Australian Government will provide $15 million to be matched by the 
South Australian Government, industry and local councils. The Eyre Peninsula rail 
line carries over two million tonnes of grain each year, but is in very poor condition. 
Government funds are regarded as essential to its ongoing viability (Anderson and 
Conlon 2005). 

• Under a proposal to maintain the Tasmanian rail service (otherwise threatened with 
closure), the Australian Government will provide $78 million for capital works, with 
the Tasmanian Government injecting $4 million a year for 10 years (Cox 2006b).  

 

Some financial contributions to rail are called community service obligations 
(CSOs) because they support access to particular communities. It is likely that these 
also partly assist rail freight, but the extent of this is clouded by lack of transparency 
regarding the objectives and incidence of the payments.  

What are the implications for competitive neutrality? 

In sum, the Commission has not found a compelling case that heavy vehicles 
competing with rail freight on major north–south corridors are relatively subsidised. 
Corridor-specific data that are available are consistent with logic in suggesting that 
the unit costs of use of these ‘built-for-purpose’ routes are lower than average 
network costs and, for many heavy vehicles, are likely to be below current charges. 
For rail, significant government financial contributions allow access charges to be 
set below the long-run economic costs of providing freight services on major 
corridors.  

The flipside of this, though, is that the cost of heavy trucks using many rural local 
roads and lightly-used arterials is likely to be well above the network average 
charge. But many regional rail networks which compete with road for some bulk 
tasks (the haulage of grain, for example) are themselves subsidised, making it 
difficult to assess the relative distortion.  

Further, while trucks generate larger external impacts than rail, policy-relevant 
externalities are low on the major corridors. The highest externality costs of road 
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freight transport occur in urban areas. However, these are largely common to rail 
freight journeys as well, given the need in many cases for truck pickup and delivery.  

While some have argued that more comprehensive work should be done to 
accurately measure cost recovery in each mode in order to be definitive about any 
relative price distortions, in the Commission’s view, this would not be a particularly 
fruitful exercise. A greater pay-off would come from progressing road pricing 
reform, which would also have the advantage of addressing any lingering concerns 
about competitive neutrality.  

 
Box 6 Some critical insights in the ‘intermodal story’ 
• Only a small proportion of the land freight task is contestable between road and rail. 

• For many freight tasks, road and rail freight are more complements than substitutes. 

• Road freight has an inherent advantage over rail in that the burden of fixed and 
common network costs can be largely shared with passenger transport (the 
dominant user). 

• Because road charges under PAYGO are designed to recover capital spending as it 
is incurred, users bear the opportunity cost of capital, and there is no subsidy to 
road freight in aggregate over time. 

• All government spending on road construction and maintenance is included in the 
spending base from which heavy vehicle charges are determined (according to the 
NTC cost allocation template), whereas government contributions to rail generally 
are not recovered. 

• An efficient level of freight externalities will rarely be zero, given community benefits 
from freight transport and the costs of effecting abatement. 

What would happen to rail if road charges were increased?  

While it does not appear that higher road charges are justified solely to promote 
competitive neutrality on major corridors, economic modelling conducted by the 
Commission suggests that aggregate modal shares would not alter much even if 
heavy vehicle charges were to increase significantly. Moreover, as shown in 
figure 5, the small gain in rail’s market share comes at the expense of a decline in 
the size of the market itself, so that rail output actually falls. (However, this does 
not mean that there would be no efficiency gains from increasing heavy vehicle 
charges where this is needed for cost recovery.) 

The results reflect not only the small share of road user charges in total road freight 
costs, but also the reality that rail is not a good substitute for road for many types of 
non-bulk freight. The fact that prices for rail freight on the major inter-capital 
corridors have decreased relative to road at the same time as road’s market share 
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has increased, adds some weight to this (figure 6). What this means is that taxes on 
road freight across-the-board have more impact on the overall demand for freight, 
and thus the size of the market, than on modal shares.  

Figure 5 Modal impacts of an increase in road charges 
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Figure 6 Rail’s interstate non-bulk rates have fallen more than road’s 
$2006 

0

2

4

6

8

10

12

1964-65
1966-67

1968-69
1970-71

1972-73
1974-75

1976-77
1978-79

1980-81
1982-83

1984-85
1986-87

1988-89
1990-91

1992-93
1994-95

1996-97
1998-99

2000-01

c/
tk

m

road rail

 

While the aggregate results give a picture of the overall impact of an increase in 
national heavy vehicle charges, they do not reveal the variations in impacts across 
different freight markets captured by the model. For example, on interstate corridors 
carrying commodities (such as some foods, textiles and other manufactured goods) 
with higher road–rail cross-price elasticities, there would be a greater modal shift 
than for the freight market as a whole. 
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The simulations reported here assume that rail responds to an increase in road prices 
by expanding output rather than increasing charges. Where rail infrastructure 
charges and revenue currently do not cover the long-run costs of providing services, 
it might be appropriate for rail prices to increase in line with road prices. While this 
would leave modal shares unchanged, rail would be better positioned to maintain 
service levels with reduced levels of government support. Alternatively, if 
government support were not withdrawn, increased revenues could be invested to 
improve service quality with a view to increasing market share (provided the 
necessary additional charges for improved service levels were not too high). 

But there are good reasons for reforming road pricing  

Although the Commission has found that road user charges are unlikely to be 
significantly distorting intermodal choices on major corridors, current charging and 
provision arrangements for road have some major shortcomings:  

• network average charges under PAYGO (which are more akin to taxes) convey 
negligible signals to road users about the costs of them using particular roads, or 
to infrastructure providers about the demand for different roads; 

• the ‘disconnect’ between road charges and future road spending can lead to 
inefficient decisions, including holding back efficient road projects, and 
encourage public sector road providers to ‘preserve’ road assets; and  

• government provision of road infrastructure is unlikely to provide an incentive 
framework for providing road infrastructure services efficiently.  

Moreover, unlike rail (and indeed any other infrastructure services), charges for 
road use are essentially politically determined, requiring ‘sign off’ by nine 
Ministers. This is not only cumbersome, it creates a fertile environment for 
lobbying and second-guessing which is inimical to achieving appropriate outcomes.  

The available evidence, though not systematic, is consistent with potentially 
significant underspending and misallocation of investment. The deficiencies of 
current charging arrangements will be magnified with the projected doubling of 
national freight demand over the next 20 years. 

A way forward for road reform 

Road user pricing differentiated by location, coupled with more commercially-
oriented provision of road infrastructure, have the potential to address these 
shortcomings and offer the prospect of significant efficiency gains. The potential 
benefits are those that have driven corporatisation and privatisation of other utilities 
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— lower-cost, more innovative and customer-focused service provision, and more 
efficient investment. 

But there are many issues, including potential adjustment impacts, that need to be 
worked through before the net benefits of moving from the current 
political/administrative model towards more commercially determined road pricing 
and provision can be demonstrated. Although responses to the Discussion Draft 
have assisted the Commission in setting broad directions for reform, continuing 
uncertainties in relation to a range of matters mean that a phased approach will be 
required to assess costs, benefits and distributional impacts, as well as to trial 
pricing systems.  

The Commission’s recommended agenda for policy reform and further research is 
summarised in figure 7. Given its importance to the wider economy, this agenda 
should be overseen and guided by COAG. Three phases are proposed. 

Figure 7 A forward agenda for road reform 
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Phase 1: Improve current arrangements and build a base for change   

There are a number of policy actions that can be implemented within current 
institutional pricing frameworks. They include: 

• Improvements to PAYGO, including a new determination to address the 
emerging under-recovery of total heavy vehicle road costs and instituting 
processes to help ensure maintenance of aggregate cost recovery over time. 

• Increased transparency of CSOs to facilitate their exclusion from the costs to be 
recovered through heavy vehicle charges. 

• Improved regulation of heavy vehicles, to yield productivity gains and allow 
further innovation by replacing prescriptive regulations with a performance-
based approach. 

• Better investment decision-making processes, with the potential for large 
efficiency gains from consistent application of the AusLink principles across 
jurisdictions. 

Together, these reforms could generate significant benefits for the road sector and 
the economy. Drawing on a range of studies that estimate the potential productivity 
gains from such reforms, the Commission has modelled an indicative 5 per cent 
productivity improvement in the road freight transport sector. This would lead to an 
increase in GDP of some $2.4 billion.  

Nevertheless, deficiencies would remain — principally, the lack of price signals to 
bring about efficient infrastructure use and provision. The Commission is therefore 
recommending several strands of research and trials in the first phase that would 
allow some refinement of the PAYGO system and, more importantly, build an 
information base for implementing direct road user charges. These tasks include 
more accurately estimating the costs of trucks using different types of road, and 
identifying and evaluating CSO funding of roads. 

Given the growing freight task, it is also important that external costs are addressed 
in the most efficient manner. There is a particular need for further research into the 
nature and size of transport externalities and of the extent to which these 
externalities have already been internalised, in seeking least-cost means of 
achieving efficient levels of externalities.  
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Phase 2: Trial and evaluate direct road user charges and link road 
 revenues to road providers 

There are two main pricing reform options: mass–distance charges (requiring the 
monitoring of total distance travelled over a defined time period) and mass–distance 
location-based charges (which would track vehicle use of particular roads and, 
desirably, actual vehicle mass) (box 7). 

While pricing technology can be expected to improve further and become less 
expensive over time, the technical feasibility of more finely-tuned road user charges 
is a necessary, but not sufficient, condition for them to be economically worthwhile. 
In particular, the potential net benefits of direct road user charging will be 
influenced heavily by the institutional setting within which such charging operates, 
as much as by the implementation, administration and enforcement costs of the 
pricing system. 

Given the significant costs of implementing a distance-charging system and the 
ambiguous efficiency impacts, in the Commission’s view it would make more sense 
to focus on implementing location-based charges. The main efficiency benefits 
would come from improved signals to road users about the incremental costs their 
road use imposes and to road providers about the demand for road capacity and 
quality, potentially leading to more efficient road provision. By linking revenues to 
road owners, location-based charging also would promote funding certainty and 
open up the prospect of commercially-oriented provision of roads. 
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Box 7 What are mass–distance and location-based charges?  

Mass–distance charges  

In its simplest form, mass–distance charging would involve measurement of the 
distance travelled by trucks over a defined period. Technologies for monitoring 
distance include on-board units (OBUs) — such as odometers or hubodometers —
distance licence systems, or toll stations at the entrances and exits of particular roads.  

Distance-based charges would continue to be based on network-wide costs, but would 
overcome the limitations of the combination of fuel excise and registration fees.  

• By replacing both the diesel fuel excise and registration fees to some extent, and by 
reducing the need for averaging of costs within truck classes, distance charges 
would reduce the burden on heavy vehicles which travel shorter distances each 
year, including many ancillary truck operations.  

• But monitoring distance alone would not allow differentiation of charges according to 
use of particular roads by particular trucks or truck classes and, for this reason, the 
efficiency impact of distance-based charging is ambiguous.  

Mass–distance location-based charges 

Location monitoring would allow heavy vehicle charges to vary by road type. They 
could also incorporate time-related, location-specific congestion costs as well as 
varying charges according to actual vehicle mass. They could also, in some cases, 
enable better targeting of localised externalities.  

The monitoring of a vehicle’s location could be achieved using tolling stations, 
communications beacons, driver logs and OBUs, including Global Positioning System 
(GPS) technology. Driver logs and/or GPS systems could be cross checked by 
randomly-placed beacons or cameras. Telematics could be used to collect charges, 
possibly in real time, in a manner similar to current e-Tolling arrangements. Location-
based charging would require accurate mapping and classification of the road system.  

Mass–distance location-based charges would allow variable charges to reflect the 
short- or long-run marginal costs of using particular roads or road types, with an access 
fee (such as an annual registration fee or other charges) to make an appropriate 
contribution to network-wide capital costs. Alternatively, location-based charges could 
be calculated on a ‘stand-alone’ basis, facilitating commercial road provision. In 
addition to more accurate pricing signals, revenues from location-based charges could 
flow directly to the relevant road owner, promoting funding certainty and forward-
looking charges based on economic costs.   
 

An incremental pricing scheme  

Given potentially pronounced distributional implications and a range of 
implementation issues, the Commission sees considerable advantages in 
commencing pricing reform through an ‘incremental’ approach that would allow 
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high-mass vehicles, on a voluntary basis, to pay extra charges to allow them to use 
parts of the network from which they are currently excluded. 

 
Box 8        ‘Incremental’ pricing  
The Intelligent Access Program (IAP) provides a basis for introducing location-based 
charging for heavy vehicles that exceed mass limits. Potential efficiency benefits would 
come from replacing these regulations with ‘incremental’ pricing, so that high-mass 
vehicles can opt to pay for the additional maintenance and capital costs they cause. 
Such an approach, while partial:  

• would provide better price and investment signals and build a direct link between 
road user charges and revenues received by road providers for some use of the 
road network; and  

• has the attraction of being voluntary, and trucking operators who expect to benefit 
would willingly participate.  

Because it is partial, involving a mix of whole-of-network and road-specific charging for 
use of a particular road, this approach creates interface issues that would require 
resolution.    
 

Initially at least, the system could coexist with PAYGO, avoiding the adjustment 
impacts involved in dismantling network averaging. It would offer benefits in terms 
of price and investment signals and, especially, facilitate more efficient transport 
operations by allowing the relaxation of mass limits. And it would provide an 
opportunity to test electronic monitoring and, eventually, billing technologies. 

Connecting revenues to providers: road funds 

Participants representing a wide range of interests concurred that the disconnect 
between road charges and road spending decisions was a major problem, leading to 
inefficient investment and maintenance decisions. Several jurisdictions already 
hypothecate their road charges to road spending. However, in itself, hypothecation 
need not bring about efficient road spending — the crucial ingredient is ensuring 
that charges and spending decisions are efficiently determined.  

Road funds, which involve devolution of responsibility for management and 
funding of roads to an autonomous fund manager/agency, can provide an 
institutional framework for achieving this, with forward-looking charges set to 
reflect the costs of providing efficient infrastructure, and greater transparency in 
project evaluation. Whether these benefits are realised, largely depends on the 
governance of the fund. Transparency and other mechanisms to preserve 
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independence, and to ensure application of consistent investment criteria, would be 
essential.  

A single national road fund, however, would face significant hurdles in a Federal 
system that jurisdictionally-based funds would avoid. Moreover, unlike a nation-
wide fund, jurisdictional funds would be consistent with the introduction of 
location-based charges, because revenues could accrue directly to road owners via 
the funds. At the Commonwealth level, a fund could be established to allocate 
monies for national highways and major arterial roads currently falling under the 
AusLink banner, initially with heavy vehicle diesel excise accruing to it. 

Phase 3: ‘Closing the circle’: location-based charges and more 
 commercially-oriented road provision 

Although incremental pricing could provide valuable information about the 
economic feasibility of location-based pricing systems, and build acceptance of 
these technologies among truck operators, extension of location-based charges to 
the entire PAYGO base could not be undertaken on a voluntary basis. More 
fundamentally, any extension of direct road pricing would require thorough 
feasibility studies to assess the impacts and net benefits of specific options, drawing 
on lessons that emerge from incremental pricing.  

One option would be to limit location-based charges to specific parts of the network 
such as major freight routes (while continuing to ‘tax’ freight operators’ use of other 
parts).  

Direct user pricing of major freight routes would also allow for commercially-
oriented road management. This could bring significant additional efficiency 
benefits by promoting optimal maintenance and pavement durability, and by 
encouraging more innovative responses to user demand (such as guaranteeing travel 
times and providing safety features). 

But progressing this option requires the successful management of a number of 
implementation issues which are far from trivial and which, if not appropriately 
dealt with, would affect both community acceptance and the economic pay-offs. 
These include how charges for designated freight routes would mesh with rest-of-
network charges, and how non-freight users (particularly passenger traffic) would 
be charged.  

Finally, commercial management of major freight routes would not preclude the 
introduction of location-based charges for heavy vehicles across the remainder of 
the network if it could be demonstrated that the benefits of doing so outweighed the 
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costs. Revenues could flow directly into government road funds established within 
each jurisdiction. 

A way forward for rail 

A number of impediments constrain rail’s performance. In part they are the legacy 
of a century of inconsistent State-based regulation, but also include issues arising 
from the comparatively recent structural separation and commercialisation of rail 
networks and accompanying access regimes.  

• On the regulatory front, there are several worthwhile initiatives underway aimed 
at streamlining incompatible or duplicative regulations, especially safety 
regulations. Reforms in this area have significant potential to reduce rail freight 
costs, particularly on interstate corridors, and should be implemented as soon as 
possible.  

• Vertical separation and access regulation, designed to encourage above-rail 
competition, can constrain scope for efficient price discrimination across users 
and impede efficient investment, potentially reducing the long-run viability of 
some lines. While COAG’s decision to promote national consistency and 
coordination in rail access regimes is a welcome advance, the Commission 
considers that there is scope to wind back access regulation where vertically-
separated below-rail operators face strong competition from road (or, indeed, 
sea) freight. Nor should efficient price discrimination by below-rail operators be 
discouraged. Given the mixed success of vertical separation in encouraging 
above-rail competition, there should be an independent examination of whether 
allowing vertical reintegration of those rail lines or networks which face strong 
intermodal competition would promote their commercial viability.   

Stricter application of the corporatisation model to government-owned railways is 
also needed to improve their performance. Priorities include greater clarification 
and transparency of objectives, improved transparency of the external governance 
role of ministers, and a general strengthening of accountability. Achieving a 
stronger commercial focus also requires that any CSOs that private operators may 
be required to provide are funded directly and transparently by governments, with 
objectives clearly enunciated. 

In the Commission’s assessment, regulatory reforms would have a more beneficial 
impact on rail’s freight share and volumes than even substantial increases in road 
charges. Commission modelling suggests that rail freight expands at least as much 
as, if not more than, road following equal productivity improvements in each. This 
is partly because freight carried by rail can be expanded at relatively low cost, and 
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also because rail carries more export commodities, which respond strongly to lower 
freight prices. 

Figure 8 Equal productivity improvements give rail freight an edge 
5% productivity improvements, % change freight 
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Steering the reform agenda 

That heavy vehicle charges are estimated based on network-wide spending, rather 
than reflecting the economic cost of road services actually consumed, is neither 
deliberate nor accidental — until recently, there has been no alternative.  

Flawed as these charges are, however, there is not a compelling case for change 
solely on competitive neutrality grounds.  

But there is a compelling case for change for other reasons. The anticipated 
doubling of the freight task over the next two decades makes it vital that land 
transport systems can operate as efficiently as possible. Yet road infrastructure 
continues to be provided by government, with highly-averaged charges being 
politically determined and far removed from prices that could convey useful market 
signals.   

Technological developments in recent years have created the opportunity to develop 
a new approach to charging for and providing road services. The challenge is to 
match the aspiration for a more efficient, commercially-oriented approach to road 
pricing and provision with implementable, low-cost solutions that yield 
unambiguous gains and which are broadly acceptable to the community. To this 
end, the Commission has set out a policy and work agenda for improving the 
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efficiency of road infrastructure provision and use, including progressing towards 
direct user charges for heavy vehicles, over the next decade.  

Rail has already undertaken significant reforms, but the legacy of a century of 
inconsistent State-based regulation continues to impede its performance. Broadly-
based benefits would accrue from addressing a range of regulatory impediments to 
that industry’s performance, as well as stricter application of corporatisation 
principles and transparent funding of CSOs. There also is scope to moderate rail 
access regulation, as well as a need to investigate whether allowing vertical re-
integration of some networks would promote their long-term viability. 

Given the importance of these reforms for the wider economy, their implementation 
should be overseen by COAG. The Commission considers that this would be best 
advanced through the appointment of a special taskforce of officials and experts 
who would be tasked with reporting back to COAG with detailed findings and 
implementation plans. More broadly, subject to COAG agreement on effective 
governance and monitoring arrangements, the Commission sees advantages in 
embedding the reform process for road and rail freight within the wider National 
Reform Agenda architecture.  
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Key findings and recommendations  

All recommendations and those findings which most directly address questions 
raised in the Terms of Reference are presented below. The key findings are listed 
first under their relevant chapter heading, followed by the Commission’s 
recommendations for reform in both road and rail.  

Key findings  

Efficient pricing of land freight infrastructure: some threshold issues 

Whereas rail networks are now generally provided in commercial settings, roads 
continue to be provided through government department processes. This has 
largely been inevitable given the infeasibility, until recently, of direct charging for 
road use. Tensions between these two approaches (and the related differences in 
charging arrangements) lie at the heart of claims of competitive non-neutrality. 

To provide signals about net economic benefits and to encourage more efficient 
service delivery, the total costs of providing freight infrastructure appropriately 
should be met from users of that infrastructure rather than from general 
taxpayers (unless parts of infrastructure are provided as a Community Service 
Obligation). Self-financing is also ‘fairer’, in the sense that only beneficiaries of 
the infrastructure, in aggregate, pay for it. 

Assessing road infrastructure costs 

The existing PAYGO approach to estimating the cost of road service provision 
recovers expenditure on roads in the period in which it occurs. In principle, 
PAYGO charges will recover the financial and economic costs of providing road 

FINDING 3.1 

FINDING 3.3 

FINDING 4.1 



   

L ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING 

 

 

services over time, although intertemporal cross-subsidies could arise if road 
spending fluctuates.   

The benefits of moving to a lifecycle costing approach to setting heavy vehicle 
charges are limited in the current institutional framework. Any benefit from 
reducing intertemporal cross-subsidies needs to be balanced against the more 
intensive data requirements and loss of transparency. However, the benefits of 
adopting a lifecycle approach would be considerably greater if there were to be 
changes to the institutional framework for road investment decision-making or a 
move to location-based charging. 

Attribution and recovery of road infrastructure costs 

A substantial proportion of local road spending is undertaken to provide access to 
homes and businesses. This component of expenditure is more appropriately 
recovered through council rates or developer charges (or general taxes where 
spending is for community service obligations) than through the heavy vehicle 
charging system. Even if more of this expenditure were included in the cost base, 
most would be allocated to light vehicles, given their much greater use of the local 
road network. 

Given that ‘local access’ constitutes a significant proportion of road spending, the 
Commission strongly endorses the NTC’s decision to undertake further work to 
ensure that it is appropriately quantified.   

The costs of enforcing heavy vehicle mass and speed restrictions are appropriately 
recovered through road user charges. However, the inclusion of these costs is not 
likely to have a significant effect on heavy vehicle charges. 

Although heavy vehicles currently bear a small share of the identified common 
costs of road provision, this does not mean that they receive a subsidy. The 
available evidence suggests that the current approach to allocating these costs 
(based on kilometres travelled) is likely to be more efficient than alternative 
approaches that allocate a greater share of common costs to the largest vehicles. 
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There continues to be considerable debate about the relationship between road 
expenditure and road use. The National Transport Commission’s cost attribution 
model results in a lower attribution of costs to heavy vehicles than most of the 
alternative approaches considered. The Commission supports the National 
Transport Commission’s decision to undertake further work in this area. 

Following recent increases in road expenditure, it is unlikely that aggregate 
charge revenues from heavy vehicles are currently sufficient to cover their 
allocated costs. 

The deliberate reduction in B-double prime mover charges by the National 
Transport Commission (so that they do not exceed those for road trains) has 
meant that, as a class, they do not cover the network-wide costs attributable to 
their road use. Implications for competitive neutrality are unclear, however, given 
that network averaged costs allocated to B-doubles operating on the major inter-
capital corridors, where road and rail most directly compete, may be higher than 
their corridor-specific costs. 

The current road user charging system results in significant over- and under-
recovery within some vehicle classes. Vehicles travelling longer than average 
distances and/or carrying heavier than average loads are, all else equal, ‘cross-
subsidised’ by other vehicles within the class. Similarly, vehicles that travel more 
than average on higher unit cost roads (such as regional and local roads) are, all 
else equal, ‘cross-subsidised’ by those using lower cost parts of the network. 

Rail infrastructure costs and cost recovery 

While access regimes do not explicitly preclude rail infrastructure providers from 
allocating proportionately more common costs to less price-sensitive users, it is 
not clear that the benefits of such pricing are adequately reflected in the approach 
of regulators. Concern that price discrimination could distort downstream 
markets in some instances should not be a reason for precluding or discouraging 
it where it has the potential to lead to more efficient outcomes (and, importantly, 
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enable additional revenue to be obtained to allow the ongoing provision of a 
service). 

Community service obligation payments to rail are substantial, but their incidence 
and subsidisation effects are unclear. There would be benefits in making the 
objectives and extent of CSO payments more transparent and requiring them to 
be explicitly funded on-budget. Greater transparency of CSO payments would 
provide greater assurance that they do not raise competitive neutrality issues, 
while consistent use of on-budget funding would help ensure ongoing scrutiny of 
their appropriateness. 

Rail infrastructure operators generally are unable to fully cover economic costs 
and often are reliant on government subsidies of various forms to maintain 
viability. These subsidies are potentially significant in affecting competition 
between road and rail freight. 

Road and rail freight externalities 

Competitive neutrality between transport modes should be the outcome of 
implementing efficient externality policies, rather than being the objective of 
those policies. 

There is a range of externality costs related to freight transport. However, the 
externality component is often difficult to determine, both in principle and 
empirically. Estimated costs of particular externalities range widely, due to 
different methodologies and assumptions. What can be said is that: 
• external costs of freight transport are generated jointly with passenger 

transport, are much higher in urban areas than in rural areas and are higher 
for road freight than for rail freight; 

• there appears to have been significant internalisation of externalities (except 
for greenhouse emissions) through regulation, legal liability and various other 
means. 
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A uniformly applied, single charge on freight operators to cover the costs imposed 
by a range of externalities would be an inappropriate mechanism for reducing 
freight transport externalities, many of which vary according to time of day, 
location, engine emission technology and a range of other factors. In effect, it 
would merely impose an additional tax on freight transport, rather than bringing 
about cost-effective externality abatement. 

Largely because of difficulties in pricing some freight transport externalities, 
regulatory approaches often have been the favoured method of reducing these 
costs. In some circumstances, this will be the most efficient and effective policy 
response. However, if regulation is to achieve efficient outcomes for these 
externalities, it needs: 
• to be based on a rigorous cost–benefit assessment indicating that the benefits 

of reducing an externality are greater than the costs involved; 
• to be targeted at all significant sources of the externality; 
• where feasible, to be performance based and allow freight operators to choose 

the means of achieving a given externality-reduction target; and 
• to the extent possible, allow for any time or location specific characteristics of 

many externalities. 

Including an allowance in rail infrastructure investment decisions, or making 
selective adjustments to road freight infrastructure pricing for the average impact 
of road externalities, is unlikely to be the most efficient way of dealing with 
freight transport externalities. Such approaches do not address the externalities 
directly, nor promote optimal levels of an externality, nor consider opportunities 
for other, possibly lower-cost, abatement alternatives. 

Implications for competitive neutrality 

The available evidence, while not conclusive, does not support the contention that 
road freight is subsidised relative to rail on either the inter-capital corridors or in 
regional areas. 
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• On average, heavy vehicles travelling on the heavily utilised north–south 
corridors are likely to over-recover the costs they impose on the network, while 
those travelling on the east–west corridor may under-recover these costs. 

• Some individual trucks on the inter-capital corridors do not cover the costs of 
their infrastructure use (particularly heavily utilised B-doubles travelling on 
the east–west corridor) while others pay more than the cost they impose on the 
road network (particularly semi-trailers travelling average distances on the 
lower cost corridors).  

• The use of rail freight infrastructure on the major corridors is subsidised.  
• Both road and rail freight transported in regional areas are subsidised to a 

significant degree. 
• While the non-inclusion of externalities in transport infrastructure pricing will 

favour road relative to rail overall, the competitive neutrality implications are 
limited. Externalities in both modes are already internalised to a significant 
degree and externality costs (per tonne kilometre) on the interstate corridors 
and in rural areas are relatively low. 

An increase in road prices could not be justified solely on competitive neutrality 
grounds within the current (highly averaged) charging framework. Even if heavy 
vehicle charges were to increase substantially, modelling suggests that there 
would not be a significant impact on rail’s aggregate modal share, while the 
demand for freight services overall, including for rail, could decline. 

Pricing reform options for road and rail 

The technical feasibility of applying more finely-tuned road user charges, such as 
mass–distance and location-based charges, is a necessary but not sufficient 
condition for them to be economically worthwhile. The potential net benefits of 
direct road user charging will be heavily influenced by the institutional and 
regulatory setting within which such charging operates, by the structure and level 
of charges, and by the costs of the pricing system itself. Adjustment costs and 
distributional impacts also must be taken into account. 

Distance-based charges necessarily would continue to be based on network-wide 
costs, but would overcome some limitations of the combination of fuel excise and 
registration fees.  
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• By replacing both the diesel fuel excise and registration fees to some extent, 
and by reducing the need for averaging of costs within truck classes, they 
would reduce the burden on heavy vehicles which travel shorter distances each 
year, including many ancillary truck operations.  

• But monitoring distance alone would not allow differentiation of charges 
according to use of particular roads by particular trucks or truck classes and, 
for this reason, the efficiency impact of distance-based charging is ambiguous. 

Mass–distance location-based charges have the potential to bring substantial 
efficiency benefits. But they also could entail substantial costs and they pose some 
formidable implementation challenges. In particular, institutional arrangements 
for providing roads would need to change to deliver the full benefits of pricing 
reform. This suggests that a staged approach would be advisable to enable 
satisfactory resolution of these issues. 

Reforming road institutions 

Heavy vehicle road-user charges, as currently determined and applied, 
understandably appear to road freight operators more like taxes than prices. 
Moreover, they offer weak signals to decision-makers about the desirable level 
and pattern of future road spending and, combined with funding arrangements 
for road spending, create incentives for road managers to preserve existing road 
assets rather than facilitating their optimal use. 

Current road funding arrangements potentially lead to inefficiencies and 
distortions in road management and investment decision-making. 

The Commission is not in a position to assess the many claims that road 
infrastructure expenditure is inadequate or that it has been for some time. 
However, a range of evidence suggests that there is scope to improve investment 
outcomes by making decisions more responsive to the needs of road users. 

Compared with present arrangements, a road fund model would facilitate more 
efficient and less politicised decision-making, funding and provision of road 
infrastructure. Appropriately-designed road funds can provide a regular and 
reliable source of road finance, improve governance of road finance and 
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efficiently discipline road spending. However, to be effective, a road fund needs to 
have a dedicated source of funds, a significant degree of autonomy and 
transparent processes for allocating funds. 

Implementing this model in Australia would pose a number of challenges. While 
each jurisdiction could operate its own road fund, a single national fund would 
introduce additional complexities requiring inter-jurisdictional agreement on a 
number of issues, including:  
• which road-related revenues would be hypothecated to the fund (vehicle 

registration fees, fuel excise taxes and/or some form of mass-distance charge); 
• how future revenue requirements and heavy vehicle charges would be 

determined; and 
• criteria for allocating funds to road projects and between road agencies. 

The private ownership and provision of roads on a network-wide basis is 
currently neither feasible nor desirable. However, private sector involvement in 
road management and/or provision of elements of a road network can yield 
efficiencies. 

Addressing non-price impediments 

Performance-based regulation is likely to result in greater efficiency and 
productivity in the road freight transport sector than the existing, largely 
prescriptive, regulatory framework. The Commission considers that establishing a 
performance-based regulatory framework for heavy vehicles is a priority reform. 
The Performance Based Standards project, under the National Transport 
Commission, should be fully implemented as soon as practicable. 

To realise the benefits of a national road freight transport market, it is important 
that road freight operators not be subjected to additional and unnecessary 
compliance costs and burdens arising from regulatory variations across 
jurisdictions. All remaining regulatory inconsistencies, overlaps or duplication 
between jurisdictions should be identified and further efforts made to develop 
nationally consistent and coordinated approaches. 
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There are efficiency gains to be obtained from a single institutional framework 
for safety regulation of rail. The adoption of nationally consistent rail safety 
regulation legislation by July 2007 is, therefore, a priority. Gains from 
harmonisation would be compromised if jurisdictions legislate based on differing 
interpretations of the nationally agreed draft bill. 

There are significant potential economic benefits from achieving a nationally 
consistent approach to access regulation of the rail sector. The reform measures 
agreed by COAG in February 2006 represent a way forward to achieving such 
consistency. Progress of the current agreed COAG reforms should be monitored 
to determine whether there are likely to be additional net benefits from moving to 
a single national regulator or regulatory regime. 

Improving efficiency in road and rail: ways forward 

Significant recent increases in road expenditure make it likely that heavy vehicle 
charges would need to rise to maintain overall cost recovery. Although the 
PAYGO system is deficient in many respects, failure to recover the total costs of 
heavy vehicle road use would be a retrograde step. 

Introduction of distance-based charges solely to remove one of many levels of 
averaging in the current system could impose significant costs while having 
ambiguous efficiency impacts. Only if location-based charging proved infeasible 
might it be worth considering a system of distance-based charges. 

Location-based charging on major freight routes has the potential to bring 
significant efficiency benefits, especially if accompanied by more commercially-
oriented road infrastructure provision. There are formidable implementation 
issues, however, which will require more detailed investigation, drawing on 
lessons from incremental pricing. Such issues include:  
• how to resolve ‘boundary’ problems;  
• how to charge for non-freight road use; and 
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• the potential distributional implications flowing from a breaking down of 
network averaging and cross-subsidisation within current charging 
arrangements, which tend to favour users of lightly-trafficked rural roads. 

Subject to net benefits being demonstrated, for the remainder of the network, 
location-based charges could be applied to heavy vehicles with revenues flowing 
to government road owners or road funds.  

Recommendations  

The focus of the policy reform agenda for road and rail freight infrastructure 
should be on enhancing efficiency and productivity within each mode.  

A reform agenda for rail  

Relevant governments should take steps to more strictly apply the corporatisation 
model to government-owned railways in order to improve industry performance. 
Priorities include greater clarity of objectives, improved transparency of the 
external governance role of ministers, and a general strengthening of 
accountability. 

Greater transparency in funding decisions for Community Service Obligations — 
including enunciation of objectives, and demonstration of how contributions will 
achieve stated objectives at least cost — should be introduced by all governments  
as soon as possible. Among other things, this is needed to facilitate fully 
commercial provision of rail freight operations. 

National consistency and coordination in rail regulatory frameworks — 
including of safety, operational and technical standards — should be expedited by 
all governments, monitored by the National Transport Commission on behalf of 
the Australian Transport Council. 

Progress in implementing the February 2006 COAG agreement to adopt a 
nationally-consistent approach to regulation of all nationally significant 
infrastructure should be monitored by the NTC in relation to rail to determine 
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whether there are likely to be additional benefits in moving to a single national 
regulatory regime and regulator. 

The objects clause, declaration thresholds and pricing principles now embodied 
in Part IIIA of the Trade Practices Act (which, among other things, allow for 
multi-part pricing and price discrimination when they aid efficiency) should be 
incorporated into all State and Territory rail access regimes. 

There appears to be scope to moderate, or even revoke, access regulation where 
pricing by vertically-separated below-rail operators is significantly constrained by 
competition from road or sea freight transport operators. Building on COAG’s 
agreement to promote nationally-consistent access regulation of major 
infrastructure, a process should be established by COAG for reviewing the need 
for access regulation of vertically-separated rail networks.   

Given the mixed success of vertical separation in encouraging above-rail 
competition, whether allowing vertical reintegration of particular rail lines or 
networks would promote their commercial viability and deliver net benefits should 
be the subject of detailed independent examination on a case-by-case basis, 
commissioned by relevant governments. 

A phased reform agenda for road  

For road freight, efficiency benefits in the shorter term would come from 
regulatory reforms and improved decision-making frameworks for road projects. 
More fundamental reform of road infrastructure pricing and provision could 
deliver larger benefits, but at higher cost, and would pose implementation 
challenges that need to be satisfactorily resolved.  

The Commission accordingly advocates a phased reform agenda for road pricing, 
regulation and institutional arrangements to be overseen by COAG and as 
detailed in chapter 12 of this report: 
• Phase 1 comprises regulatory reforms and improved decision-making 

frameworks that should be implemented in the short term, as well as several 
research and feasibility studies to progress pricing reforms.  

• Phase 2 involves implementing a system of incremental pricing combined with 
institutional reforms (such as the establishment of road funds) to link road 
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charge revenue with future road spending, supported by improved governance 
arrangements.  

• Phase 3 would extend location-based charging and, where feasible, move to 
commercial provision of road infrastructure services. 

Progression beyond Phase 1 will require thorough assessment of costs, benefits 
and distributional impacts of proposed reforms, drawing on experience and on 
further research as detailed in the Commission’s specific findings and 
recommendations.  

Consideration should be given to introducing new processes so as to maintain 
aggregate cost recovery between heavy vehicle pricing determinations, as well as 
to constrain undue political influence on price determinations. The Australian 
Transport Council should publish reasons for not accepting pricing 
recommendations from the National Transport Commission.  

Prescriptive regulations that restrict particular types or configurations of heavy 
vehicles from using certain roads should be replaced, where possible, with 
performance-based regulations to promote flexibility, innovation and greater 
productivity in the road freight sector. The proposed package of Performance 
Based Standards to be agreed upon and implemented by all jurisdictions by the 
end of 2007 is a major step forward, but it is important for the Australian 
Transport Council to ensure that the announced timetable is met. 

Regulations applied to the road transport sector should be rigorously evaluated by 
all relevant jurisdictions in accordance with regulatory impact criteria, to identify 
least-cost approaches, including performance-based instruments, and to 
demonstrate net benefits. The appropriateness and cost-effectiveness of existing 
regulations in the sector also should be systematically reviewed, consistent with 
COAG’s commitment that all governments undertake targeted annual public 
reviews of existing regulations. 

To improve existing investment decision-making frameworks, governments 
should ensure that road infrastructure funding mechanisms include a clear 
project selection process, stakeholder involvement and public transparency, 
including formal procedures for public consultation, as well as systematic post-

RECOMMENDATION 12.8 

RECOMMENDATION 12.9 

RECOMMENDATION 12.10 

RECOMMENDATION 12.11 



   

 KEY FINDINGS AND 
RECOMMENDATIONS

LXI

 

project evaluation. These principles have been broadly adopted as part of the 
AusLink framework for investing in the national highway system and endorsed by 
COAG. They should be rigorously applied in all jurisdictions as soon as 
practicable. 

Under the sponsorship of COAG, further research should be undertaken to 
identify: 
•  the costs of different types of heavy vehicles (by mass) using different types of 

road; and 
• road spending undertaken to meet CSOs, which should be excluded from the 

costs to be recovered through heavy vehicle charges.  

Further research into transport externalities in Australia is required to assist the 
introduction of the most cost-effective policies for attaining efficient abatement of 
external costs. Research should focus on: 
• the characteristics, locations, incidence and size of transport externalities; and 
• the extent to which these externalities already are internalised, particularly by 

policies affecting the decisions of passenger and freight transport users. 

The BTRE is well placed to undertake this research. 

 

Incremental pricing, building on the Intelligent Access Program, would provide a 
base for testing direct road user pricing and could deliver potentially large 
efficiency benefits in its own right. As provided for in Phase One of the 
Commission’s proposed reform agenda, COAG should sponsor further work on 
the feasibility of incremental pricing, focussing on: 
• how incremental charges would mesh with the PAYGO system; 
• charging technologies; and 
• a process for determining and applying incremental charges in a nationally-

consistent manner. 

RECOMMENDATION 12.12 

RECOMMENDATION 12.13 
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Properly constituted road funds, as detailed in chapter 10, would provide an 
appropriate institutional framework for promoting efficient infrastructure 
spending and should be established within individual jurisdictions.  

Steering the reform agenda  

The reform agenda for road and rail freight should be overseen by COAG, and 
advanced through the appointment of a special taskforce of officials and experts 
who would be tasked with reporting back to COAG with detailed findings and 
implementation measures. Subject to COAG agreement on effective governance 
and monitoring arrangements, the reform process for road and rail freight should 
be embedded within the wider National Reform Agenda architecture. 

RECOMMENDATION 12.15 

RECOMMENDATION 12.16 
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1 About this inquiry 

1.1 What has the Commission been asked to do? 

Australia’s size, dispersed population centres and distance from overseas markets 
place a premium on the achievement of an efficient, reliable and integrated 
domestic freight transport system. This is highlighted by the fact that each tonne of 
freight carried in Australia is transported around 200 kilometres on average.  

This report addresses concerns that apparent differences between charging 
arrangements for the use of road and rail freight infrastructure might be distorting 
modal choices and leading to inefficient infrastructure investment decisions. In 
particular, it examines claims that large articulated trucks (particularly B-doubles) 
do not pay an appropriate share of road infrastructure costs, or the social and 
environmental costs they impose, resulting in excessive use of road freight. 

The inquiry stems from a decision by the Council of Australian Governments 
(COAG) on 10 February 2006 to ask the Productivity Commission to conduct a 
review which, as set out in the Communiqué, would among other things:  

• identify the optimal methods and timeframes for introducing efficient road and rail 
freight infrastructure pricing in a manner that maximises net benefits to the 
community; 

• determine the full financial, economic, social and environmental costs of providing 
road and rail infrastructure; 

• identify other barriers to competition in road and rail transport; and 

• recognise transport operators and users and remote and rural communities will need 
sufficient time for transition and adjustment to pricing arrangements.  

The Australian Government subsequently forwarded formal terms of reference to 
the Commission. These indicate that the overarching purpose of the review is:  

… to assist COAG to implement efficient pricing of road and rail freight infrastructure 
through consistent and competitively neutral pricing regimes, in a manner that 
optimises efficiency and productivity in the freight transport task and maximises net 
benefits to the community.  
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The terms of reference draw from, and elaborate on, the COAG Communiqué. They 
specify, for example, that in identifying efficient pricing options for road and rail 
freight infrastructure, the Commission should ‘investigate options for transport 
pricing reform, including moving to mass, distance and location charging of freight 
transport’. Non-price barriers to competition in road and rail transport also are to be 
addressed. In particular, the terms of reference state that the review:  

… will also identify any other competition, regulatory and access constraints on the 
economically efficient pricing and operation of road and rail freight transport and 
related infrastructure networks and assets, including access to and competition between 
inter-modal facilities, and make recommendations on the options for removing these 
impediments and increasing efficiency. 

The terms of reference, together with relevant extracts from the COAG 
communiqué, are reproduced at the beginning of this report. 

1.2 Reasons for the inquiry 

Australia’s domestic freight task has doubled over the past two decades, reaching 
almost 430 billion tonne kilometres (tkms) in 2002-03 (BTRE 2005b). Over the next 
20 years, the freight task is projected almost to double again, reflecting anticipated 
economic and trade growth as well as increasing specialisation and, consequently, 
increasing inter- and intra-industry trade within Australia. Given its pivotal role in 
the economy, undertaking the freight task as productively as possible requires the 
most efficient mix of modes and to have each mode operating efficiently, taking 
into account social and environmental impacts.  

 
Box 1.1 Defining the freight task 
The ‘freight task’ refers to the aggregate movement of freight of all kinds (bulk and non-
bulk) within Australia, typically over a year. There are several ways in which it can be 
measured, including in terms of tonne kilometres, tonnes, volume or value. Unless 
otherwise specified, in this report, reference to the freight task is in terms of 
tonne kilometres (where a ‘tonne kilometre’ is one tonne transported one kilometre).  
 

As further discussed in chapter 2, Australia’s freight task is dominated by the 
haulage of coal, iron ore and other minerals and, to a lesser extent, agricultural 
produce, from diverse regions to ports for export, and the transportation of 
intermediate inputs and final consumer goods both within and between States. Road 
and rail operators perform most of the domestic freight task, transporting goods 
over the major inter-city corridors as well as on urban and regional networks. 
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Coastal shipping carries a small amount of domestic freight over long distances, 
generally between capital cities.  

Modal shares vary significantly, depending on the category of freight (figure 1.1). 
Although rail and road carry roughly equal shares of the total freight task, rail 
dominates the longer-haul, heavier bulk market (especially coal, iron ore and other 
minerals) while road dominates the interstate non-bulk and shorter-haul 
(particularly urban) markets.  

Figure 1.1 Modal shares by freight tonnesa 
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a Data are for 2001. Air freight accounted for less than 1 per cent of the domestic freight task. Excludes rail 
freight in Tasmania. 

Data source: ABS (2002c). 

There is general agreement that freight carried by both road and rail will increase 
substantially in the years ahead, but projections of modal shares differ according to 
assumptions about trends in modal costs and prices, as well as projected growth in 
different freight tasks. For example, Sinclair Knight Mertz (SKM 2006) project that 
road will increase its share, largely at the expense of coastal shipping. The BTRE 
(2006a) predicts that both road and rail will increase their shares of the freight task, 
with growth in road outstripping rail somewhat. In contrast, Port Jackson Partners 
(PJP 2005) project that, with certain reforms and productivity improvements, rail’s 
share of the intermodal freight task could increase significantly.  

Growth in road’s share of the freight task to date appears to have been the result of 
several factors, including the changing nature of the task itself (especially the 
relatively rapid growth in non-bulk freight on inter-capital routes), and the 
increasing value placed on flexibility and reliability by businesses. Technological 
innovation also has played a role. For example, B-doubles and road trains 
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(table 1.1) combine economies of scale with the flexibility of road transport. 
Advances in communications technology are further improving service quality and 
reducing distribution costs by reducing the need for intermediate warehousing. In 
effect, improved communications now allow trucks to perform many of these 
functions.  

Table 1.1 Multiple truck types and sizes 
Rigid truck 

Truck and dog 

6-axle semi-trailer 

9-axle B-double 

Double road train 

Triple road train 

B-triple 

Source: NTC (2005c). 

It is argued that road freight is not paying its way 

It is claimed by some that current approaches to costing of and charging for road 
use by heavy vehicles (table 1.2) give them an advantage over rail. In particular, it 
has been asserted that road charges for the heaviest classes of vehicle, especially 
those vehicles travelling long distances which are more likely to compete with rail 
on major corridors, fall short of the economic costs they impose.  

If it had been agreed to, the National Transport Commission’s (NTC) Third Heavy 
Vehicle Pricing Determination would have increased diesel fuel excise for all heavy 
vehicles and increased registration charges substantially for all B-doubles and road 
trains. But a number of participants have argued that even if those proposed 
increases had gone ahead, the heaviest vehicles still would not pay their way. The 
claimed shortfall in cost recovery has been based on several assertions, including 
that: 

• under the pay-as-you-go (PAYGO) system road users, unlike rail users, do not 
pay for road infrastructure based on a life-cycle approach, which is seen as 
allowing them to avoid paying a rate of return on capital and making adequate 
provision for depreciation;  
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• the allocation of road expenditure to heavy vehicles (in particular, the attribution 
of capital and maintenance costs and the allocation of remaining common costs) 
is considered to be too low;  

• averaging of costs within each truck class may have the effect that the biggest 
and heaviest users of roads (causing the most road damage) are cross-subsidised 
by similar trucks travelling shorter distances and carrying lighter loads; and 

• use of diesel fuel excise as a charging mechanism may mean that more fuel 
efficient B-doubles are being cross-subsidised by smaller trucks. 

Table 1.2 Current road and rail pricing arrangements 

 Road Rail 

Institutions/organisations National Transport Commission 
responsible for recommending 
heavy vehicle charges to the 
Australian Transport Council  

Seven corporatised/privatised 
vertically integrated/separated 
entities, responsible for different 
intra/interstate tracks 

 State and Territory 
Governments responsible for 
setting registration fees for 
vehicles under 4.5 tonnes in line 
with approved determinations 

NCC/ACCC and State 
regulators responsible for 
regulation of terms and 
conditions of third party rail 
access 

Two or multi-part pricing:   

• fixed component CPI-indexed registration fees for 
trailers/prime movers 

Flagfall charge per train 

• variable component Diesel excise at 19.6 cents per 
litre (net of rebates) 

Charge per gross tkm 

Charging process Posted Access charges negotiated, or 
arbitrated, within a range 
determined by regulator 

Cost recovery Based on annual road 
expenditure averaged over a 
three-year period (PAYGO 
system) 

Potentially, but actual charges 
often below allowed levels 
(capital cost typically based on 
DORC methodology) 

Basis of charges:   

• vary by vehicle/train type? Yes Yes  

• route-specific? No Generally, yes 

• mass–distance? No Yes 

• charge for externalities? No No 

Source: BTRE (2004). 

In addition, while neither land transport mode explicitly incorporates the costs of 
environmental and social spillovers (such as pollution and accidents) in 
infrastructure charges, these effects are estimated to be more substantial for road use 
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than for rail. It is argued that failure to account adequately for externalities could, in 
itself, encourage overuse of road relative to rail and also distort investment 
decisions between modes.  

Each of these matters is examined in this report. 

Should road infrastructure pricing be made more consistent with rail? 

New technologies mean that charging directly for road infrastructure use is 
becoming technically feasible. These developments not only open up the possibility 
of more refined cost and demand reflective charging structures for road use, but also 
may provide an opportunity to deliver road infrastructure services in a more 
commercial manner. 

At present, except for some toll roads, the (public) road network continues to be 
provided by governments, with all road users ‘taxed’ via registration charges and 
fuel excise. While these charges, in aggregate, significantly exceed annual road 
expenditure (chapter 2, figure 2.13), there is no direct link between the revenue 
raised and future road expenditure decisions. Most rail infrastructure services, by 
contrast, now are provided by profit-oriented private or government-owned 
corporatised entities, albeit with continued government financial support. Revenues 
from rail charges accrue directly to the owner/provider, and provide signals to them 
about potentially profitable investment in rail infrastructure.  

1.3 How has the Commission approached its task? 

Both the COAG Communiqué and the terms of reference for this inquiry cover a 
wide range of complex and detailed matters. While the Commission has sought to 
address them all to some extent, the inquiry timeframe, and a lack of reliable data in 
relation to some issues, has affected both the emphasis and approach.  

In particular, the Commission has not been able to undertake its own detailed 
estimates of the economic costs of providing road or rail freight infrastructure. Even 
if data were available, this is an enormous task, requiring judgements to be made 
about the appropriateness of existing road and rail infrastructure and about efficient 
future spending. Moreover, although more detailed information about road costs 
and truck use will be required to implement direct road user charging, it is not clear 
that precise quantification of the economic costs of the road network as a whole is 
required to make the case for, or to progress, such reform.  
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Instead, the Commission received broad endorsement from participants for an 
approach that would focus on establishing principles for the pricing of road and rail 
infrastructure use, as well as feasible options and paths for implementing pricing 
reforms in the medium to longer term. Inevitably, given that rail infrastructure is 
commercially provided and priced, the bulk of the discussion about pricing reform 
concerns road rather than rail. In addition, the Commission has investigated the 
desirability of, and scope for, fundamental changes in the way road (and, to some 
extent, rail) infrastructure services are provided. Indeed, in the Commission’s view, 
reform of the pricing of road infrastructure use and reform of the institutional 
arrangements within which road spending decisions are made are inextricably 
linked. A range of institutional arrangements that would better integrate road 
infrastructure supply and demand are explored in chapter 10.  

In assessing road cost recovery, the Commission has not attempted to replicate or 
evaluate in detail the (rejected) Third Heavy Vehicle Pricing Determination. 
Nonetheless, some key issues bearing on cost attribution under current institutional 
arrangements for road charging are examined in chapters 4 and 5.  

Some issues relating to the scope of the inquiry 

While the focus of the inquiry is on freight infrastructure use, issues such as road 
safety, urban road congestion and other externalities of infrastructure use, and 
appropriate recovery of common costs of providing road and rail infrastructure, are 
affected by, and have implications for, passenger transport as well. In addition, 
where relevant, the interface between road and rail freight transport and other 
transport modes (sea and air) has been considered. 

The terms of reference specify that ‘the review will not address fiscal implications 
which will be assessed by governments following the review’s completion’. The 
Commission has interpreted this to mean that fiscal implications for 
Commonwealth, State/Territory and local governments should not constrain its 
recommendations regarding efficient pricing structures and related institutional 
arrangements. As discussed above, the Commission considers the link between 
infrastructure pricing and investment to be central and, for road in particular, this 
could entail fundamental institutional reform, which could affect the pattern of 
revenues received by each tier of government. 

The final part of the terms of reference requires identification of ‘other’ 
impediments to efficient pricing and use of transport infrastructure. These can 
include regulatory issues, including in relation to market structure and competition, 
investment frameworks and the adequacy of intermodal facilities. The efficiency 
benefits of more flexible pricing may be limited if, for example, investment 
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decisions are made on criteria other than costs and benefits or if infrastructure use 
and modal choice are constrained by regulation. Where an issue relevant to these 
matters is being dealt with by another body (for example, rail safety and 
harmonisation of regulation), the Commission has limited itself to outlining the 
nature and magnitude of the problem, and noted progress in, and the potential 
benefits of, remedying it.  

A community-wide perspective  

In undertaking this inquiry, the Commission has been guided by the COAG 
Communiqué and the terms of reference as well as by the general policy guidelines 
and operating principles contained in the Productivity Commission Act 1998. In 
particular, the Commission is required to have overarching concern for the 
community as a whole. While this requires taking a broader perspective than the 
interests of particular individuals or groups, these impacts must still be taken into 
account. For this inquiry, in particular, the Commission is asked to assess potential 
impacts of pricing reform options on rural and remote communities, as well as, 
more generally, on users and transport operators.  

In essence, the Commission’s task is to explore the most efficient policies for 
promoting community well-being and, where necessary, to identify ways of 
facilitating adjustment to resultant structural change.  

Efficiency of freight transport infrastructure essentially requires it to be provided to 
an appropriate standard at least cost, with prices that reflect the full social costs of 
its use. Social costs include not only the costs of providing the infrastructure, but 
also costs imposed on the wider community by freight transport operations such as 
air and noise pollution. With prices reflecting social costs in each mode, not only 
would use of freight transport be efficient from an overall community perspective, 
but choices between modes, including road and rail, would also be appropriate.  

However, rail and road infrastructure are characterised by significant economies of 
scale and scope which involve large fixed and common costs. While there are good 
reasons for requiring infrastructure users to pay for these costs (and the terms of 
reference suggest that they should), devising efficient pricing structures for each 
mode, and across modes, becomes more complicated.  

Opportunities for public input 

The Commission has encouraged broad public participation in this inquiry. Soon 
after receipt of the terms of reference, advertisements were placed in national 
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newspapers, Lloyd’s List Daily Commercial News and Australian Transport News. 
The first circular was sent to around 1500 individuals and organisations considered 
likely to have an interest in the study, including more than 600 regional local 
government bodies and more than 400 regional media outlets. An issues paper was 
released in March 2006 to assist participants to prepare their initial submissions. 

Commissioners and staff held informal discussions with more than 50 organisations, 
including government agencies and departments, industry associations and 
infrastructure users and providers. Seventy-six submissions were received in 
response to the issues paper.  

Two roundtables were held prior to the Discussion Draft to canvass views on key 
issues. The first, held in Emerald, Queensland, provided a forum for more than 20 
participants including infrastructure users (mainly agricultural and mining interests), 
State and local government representatives and service providers, to discuss 
potential regional and remote impacts of infrastructure pricing reforms. At the 
second, held in Canberra, around 40 representatives from Commonwealth, State, 
Territory and local governments and peak industry organisations, as well as several 
transport consultants, discussed key issues relevant to the Commission’s 
preliminary findings and recommendations.  

Following release of the Discussion Draft, another roundtable was held in Canberra 
to develop practical steps towards the introduction of more commercially-oriented 
pricing and more efficient provision of road infrastructure. About 40 representatives 
from Commonwealth, State, Territory and local governments, peak industry 
organisations as well as several economic consultants attended. In addition, a 
workshop was held in Sydney with a number of rail industry executives to discuss 
issues raised by the Discussion Draft and, more generally, the future of rail.  

Public hearings were held in Brisbane, Sydney, Canberra and Melbourne, with 
fifteen interested parties appearing. Forty-eight submissions were received in 
response to the Discussion Draft. 

In parallel with this inquiry, the Commission was asked by COAG senior officials 
to investigate potential economic and revenue impacts of the new National Reform 
Agenda (NRA). For consistency, general equilibrium analysis undertaken for this 
inquiry uses the same model (Monash MMRF) as the NRA project. Modelling 
results contained in this report were presented, among other results, at a workshop 
for COAG officials held in September 2006.  

Details of all individuals and organisations visited, roundtable attendees, 
participants at public hearings and submissions received are provided in 
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appendix A. All non-confidential parts of submissions are available on the Internet, 
at Commission and State libraries, and from Photobition Digital Imaging Centre. 

The Commission is grateful to participants for their involvement in meetings with 
the Commissioners and staff, their participation in roundtables and public hearings, 
and their submissions. 

1.4 Guide to the Report  

This Report is presented in three parts.  

• Part 1 comprises this introductory chapter together with chapter 2, which 
outlines the nature and magnitude of the freight task in Australia, as well as 
trends in rail and road freight and freight infrastructure provision over time; and 
chapter 3, which discusses some threshold issues, including criteria for assessing 
the efficiency of provision and pricing of freight infrastructure.  

• Part 2 examines the extent of cost recovery within road and rail freight 
transport. Chapters 4 and 5 consider cost recovery in road, while cost recovery in 
rail is examined in chapter 6. Chapter 7 examines spillovers in both modes, 
while chapter 8 draws together the implications of the previous four chapters for 
competitive neutrality between road and rail freight infrastructure.  

• Part 3 contains four chapters which consider options for reform and their 
potential impacts. Pricing reform options are explored in chapter 9 and the scope 
for institutional reform of road funding and provision is assessed in chapter 10. 
Chapter 11 examines a range of other impediments affecting the performance of 
road and rail. Chapter 12 brings together the Commission’s recommendations 
for future reforms in both modes.  

The chapters are supplemented by a number of appendixes:  

• Appendix A lists individuals and organisations visited, roundtable and public 
hearing attendees and submissions received. 

• Appendix B is an adjunct to chapter 5, discussing in detail issues related to road 
cost allocation.  

• Appendix C supplements chapter 7, providing additional details of studies that 
quantify impacts of land transport externalities. 

• Appendix D examines road pricing systems and pricing technologies used in 
several countries. 

• Appendix E describes access regimes for rail infrastructure in Australia.  

• Appendix F outlines Commission estimates of road and rail freight elasticities.  
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• Appendix G presents the results of general equilibrium modelling of various 
pricing and other policy scenarios. 

• Appendix H examines available road pricing technologies and their costs.  
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2 Road and rail freight in Australia 

Key points 
• The freight task in Australia is dominated by the transportation of coal and other 

minerals, metal ores and agricultural produce from diverse regional locations to 
ports for export; the interstate transportation of non-bulk freight; and short distance 
movements of freight within urban areas. 

• Inter-capital non-bulk freight (carried by articulated trucks and public access rail) is 
the predominant area of contestability between road and rail. It currently makes up 
around 10 per cent of Australia’s total freight task. 

• For some types of freight there is little scope for intermodal substitution, even where 
there are two modes available, as each mode is best suited to transporting different 
cargoes over different distances. 

• The road network is far more extensive than the rail network and there are many 
more road than rail freight operators. As a result, the road freight sector contributes 
significantly more to the economy than rail. 

• Road dominates the carriage of non-bulk freight and the total freight task on all 
major corridors except for the east–west corridor. Road transport is used by most 
industries at some point in the logistics chain: often there is no alternative. 

• Rail dominates the bulk freight task (particularly the carriage of commodities 
generated by the mining sector), and the total task on the east–west corridor. 

• Non-bulk freight has been growing more rapidly than bulk. Road’s share of this task 
also has been growing rapidly. Rail has been increasing or maintaining its share of 
some long distance non-bulk tasks, and of the coal, metal ores and grain tasks. 

• Although future growth is projected to be slightly lower than in recent years, the 
freight task is projected to almost double between 2000 and 2020. Infrastructure 
requirements will be substantial. 

• Recent and projected trends in modal shares reflect different characteristics of each 
mode and the changing nature of the freight task, but also relative productivity 
performance and differences in the way in which road and rail are funded, charged 
for and regulated.  
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This chapter provides an overview of the freight transport industry in Australia, past 
and present. Section 2.1 briefly describes the freight task. Section 2.2 examines the 
road and rail sectors, with particular regard to infrastructure and freight operators, 
the interaction between the two, and the roles of road and rail freight transport in the 
carriage of the freight task and the wider economy. Section 2.3 examines the 
changing nature of the freight task and how and why the roles of road and rail 
freight transport have changed over time. Section 2.4 assesses the role of 
government in each sector, and the current regulatory environment. 

2.1 The freight task in Australia 

The freight task in Australia is dominated by the transportation of: 

• coal, metal ores, metal scrap and, to a lesser extent, agricultural produce, from 
diverse regional locations to ports for export; 

• the interstate transportation of intermediate inputs and final consumer goods; 
and 

• short distance movements of consumer goods, mail, and construction and waste 
materials in urban areas — for example, between docks, warehouses, retailers 
and consumers. 

The mode chosen to transport these goods is influenced by the nature of the goods 
(bulk or non-bulk commodities), their perishability and fragility, their weight and 
volume, and the distance they are to be transported, as well as prices for each mode. 

In 2002-03, the freight task totalled around 430 billion tonne kilometres (tkms). Just 
over 2 billion tonnes of freight were carried in 2000-01 (the most recently available 
estimate), indicating the long distances each tonne of freight travels, on average. 

Transport of coal (mainly in New South Wales and Queensland), and of iron ore 
and other minerals (mainly in Western Australia), together account for around half 
of Australia’s total freight task in terms of tonnes and tkms (figure 2.1). 
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Figure 2.1 Commodity composition of the freight task, 2000-01a 
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a These commodities account for over 85% of tonnes and tkms. Excludes rigids, LCVs and Tasmanian rail. 

Data source: ABS (2002c). 

Non-bulk freight (box 2.1) — comprising mainly food, so-called ‘general freight’ 
and manufactured goods (including iron and steel) — accounts for roughly one 
quarter of total freight tonnes. The majority of this is not containerised, the main 
exceptions being general freight and food.  

Figure 2.2 Interstate versus intrastate freight tkmsa 
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a 92% of total freight tonnage is intrastate freight, 8% is interstate freight. 

Data source: BTRE (2006b). 
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On average, non-bulk freight is carried over longer distances than bulk freight, and 
it dominates freight carried along the major inter-capital corridors. Bulk freight 
movements occur predominantly within states (figure 2.2) and originate from 
regional areas. As described later, modal shares of freight largely reflect these broad 
differences in the nature of the freight task. 

 
Box 2.1 Some definitions 

Intrastate, interstate and inter-capital freight 

Intrastate freight is freight for which the origin and destination are within the same state 
or territory. Interstate freight is that for which the origin and destination are in different 
states or territories. Inter-capital freight is a component of this. 

Urban and non-urban freight 

Urban freight is freight carried within capital cities and provincial-urban areas. It 
consists of goods movements, courier parcel services and mail delivery, bulk materials 
associated with building and construction and waste management and the urban 
component of long distance inter-urban freight transport. Urban freight is almost 
exclusively carried by road. Non-urban freight is the sum of interstate freight and all 
other non-capital city, non provincial-urban freight movements.  

Bulk and non-bulk freight 

While there is no precise differentiation between the two, bulk freight generally refers to 
those types of freight that can be dropped or poured without damage, and non-bulk 
freight is effectively all other types of freight. Some commodities such as timber, 
cement and fertilisers can, in some instances, be classified as either bulk or non-bulk 
freight. 

Above- and below- road and rail operations  

Above-rail and road operators run vehicles that haul freight (for example, locomotives 
or trucks). Below-rail and road operators fund and/or manage the rail and road 
infrastructure on which these operators run their vehicles. 

Ancillary and hire and reward operations 

Ancillary operations are undertaken by organisations whose main business is not 
freight transport. Hire and reward operators’ main business is securing freight 
consignments on a contractual basis from freight forwarders or freight consigners. 

Freight forwarders and freight haulers 

The hire and reward sector consists of these two types of operator. Freight forwarders 
act as intermediaries between consigners and freight haulers to combine consignments 
and achieve optimum loads. Freight haulers are fleet or independent operators that 
secure consignments on a contractual basis. 

(Continued next page)  
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Box 2.1 (continued) 

Private and public access rail 

Private railways are built and owned by private companies. They include the iron ore 
railways of north–west Western Australia and the sugar-cane railways of the 
Queensland coast. Public access rail corresponds roughly to the previously State 
government-owned railways. 

Sources: ABS (2002c); BTRE (2003a, 2006b).  
 

2.2 A comparison of road and rail freight 

Australia’s road network is far more extensive than its rail network, with more than 
800 000 km of roads compared to around 44 000 km of rail track.  

• The rail network consists of: the national interstate corridors on the AusLink 
National Network (box 2.6); public access, state-based networks connecting the 
hinterland to capital cities or ports; private lines owned by mining companies in 
Western Australia and South Australia, and sugar companies in Queensland; and 
urban passenger networks that are used by freight trains in Melbourne, Sydney 
and Brisbane. Different sections of the rail network are able to support varying 
combinations of axle mass, train speed, train car width (broad, standard or 
narrow) and train length. 

• The road network consists of: the AusLink Network (box 2.6); State highways; 
main roads; privately operated toll roads; local roads; and unsealed rural roads 
and tracks. Most of the road network has a bitumised, concrete sealed or other 
type of improved surface (for example, gravel or crushed stone) 
(Austroads 2005). 

Road freight operators 

Within the road freight industry, the so-called ‘ancillary sector’ (box 2.1) has 
around four times more business operators than the ‘hire and reward’ sector.1 
Ancillary operations account for most heavy vehicle fleets and just under two-thirds 
of heavy vehicle numbers (ACIL Tasman 2004; BTRE 2003a). 

                                              
1 Ancillary operations are found predominantly in the agriculture and forestry industries, though 

significant numbers also exist in wholesale and retail trade, building and construction, and 
manufacturing (BTRE 2003a). 
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While the hire and reward sector is smaller, it uses mainly heavier vehicles and 
accounts for more than half of the total kilometres travelled by the road freight 
sector. Nearly all businesses in the hire and reward sector are freight haulage 
operations (as opposed to freight forwarding operations) and half of these are 
believed to be owner operators. Generally, the sector is highly competitive and 
industry concentration is low. Major hire and reward operators include Toll 
Holdings, K&S Corporation, Linfox and Scott Corporation. The trucks used by 
these operators are described in box 2.2 (BTRE 2003a; NRTC 1999). 

 
Box 2.2 Which trucks do what? 
• Light commercial vehicles (LCVs) weigh less than 3.5 tonnes gross vehicle mass 

(GVM). They make up over three quarters of road freight vehicles but travel only a 
very small proportion of the industry’s tkms. The average tonnages they carry each 
year have been increasing while the average tkms they travel each year have been 
decreasing. This reflects changing logistics practices for delivering urban freight, 
which require shorter, more frequent movements of freight. 

• Rigid trucks are motor vehicles constructed primarily to carry loads, but they also 
may haul trailers. They tend to be associated with ancillary operations. Rigid trucks 
make up just under one fifth of total road freight vehicles and the majority of heavy 
road freight vehicles. The average tonnages and tkms they account for each year 
have been increasing slowly. Within the road freight transport sector, rigid trucks 
carry the largest tonnages of inedible crude materials, manufactures and general 
freight. 

• Articulated trucks consist of a prime mover plus at least one semi-trailer. They tend 
to be particularly associated with hire and reward operations. They comprise a 
short, medium (a B-double) or long (a B-triple) combination, depending on the 
number of semi-trailers they are hauling. They make up just under one fifth of heavy 
road freight vehicles and only three per cent of total road freight vehicles, yet travel 
the majority of the industry’s tkms. From 1991 to 2001, the average annual 
tonnages and tkms they accounted for increased rapidly (by 5 per cent and 
6 per cent per annum on average respectively). Articulated trucks carry the highest 
tonnages of food, mineral fuels, chemicals and machinery within the road freight 
transport sector.  

There is a growing trend towards the use of larger articulated trucks (that is, those with 
more than six axles, and B-doubles) and LCVs. From 1991 to 2001, LCV and 
articulated truck numbers increased respectively by 2.5 per cent and 1.7 per cent 
per annum on average, while rigid truck numbers were stable. 

Sources: ABS (2005c); BTRE (2003a, 2005b); NRTC (1999).  
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Rail freight operators 

The number of rail freight operators has increased since reforms in the 1990s 
(section 2.4). Most are hire and reward operators, the largest of which (in terms of 
tonnes carried) is the publicly-owned operator, QRNational (table 2.1). 

Table 2.1 Major above-rail operators 

Operator Private 
ownership 

Public 
ownership 

NSW Vic Qld SA WA Tas NT 

Genesee & 
Wyoming 
Australia          
QRNational       a   
NRG Flindersb          
Pacific National          
FreightLink          
SCTL          
Southern & 
Silverton Rail          
a QRNational recently bought WestNet Rail’s above rail operations. b Ancillary operator. 

The trains used by these operators consist of one or more locomotives and multiple 
railroad wagons (rolling stock). There are a number of different types of railroad 
wagon, including ‘flatcars’ for transporting containers, ‘low loader’ wagons for 
transporting road vehicles and open-topped wagons for transporting bulk minerals. 
Because Australia’s railway lines are predominantly single track (rather than double 
track), the number of wagons that can be hauled is largely determined by the length 
of ‘passing loops’ on the single track sections. Recent and current investment in 
lengthening passing loops on interstate tracks has increased the typical train length 
to 1500 metres. 

Uses of the road and rail networks differ 

Uses of the road and rail networks differ greatly. For example, the road network is 
shared by passenger cars and freight vehicles — no public roads are specifically for 
freight use, though some are off limits to heavy vehicles. Of total vehicle kilometres 
travelled on the AusLink road network, less than one fifth is by heavy vehicles 
(Austroads 2005). In contrast, passenger use of the rail network is minimal outside 
metropolitan areas. 

Further, anyone with a truck driver’s licence and a registered truck can operate a 
hire and reward road freight transport business on any road. In contrast, when and 
by whom parts of the rail network can be used must be explicitly managed. This 
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typically is done by managing ‘train paths’ which specify entry, exit and journey 
times for a train on a particular network or corridor. Rail is inherently less flexible 
than road, therefore, because a train only can access the network when scheduling 
permits it.  

Also, barriers to accessing the road network are fewer, as the costs involved in 
negotiating terms of access are avoided. Heavy vehicle road user charges are set, 
and reset periodically, through a process involving detailed assessments and 
recommendations (‘determinations’) by the National Transport Commission (NTC) 
to the Australian Transport Council (section 2.4) whereas price and non-price terms 
and conditions governing access to the rail network are negotiated under the 
relevant access regime (chapter 6). 

The economic importance of road and rail freight transport 

In part due to the number of freight transport operators in the sector, the wide 
coverage of the network and its inherent flexibility, road freight transport 
contributes more to the carriage of the freight task and the economy than rail. 

• Road is the dominant mode of transport for most commodities, and is used by 
nearly all industries at some stage in the logistics chain. 

• Reflecting its higher share of the freight task (figure 2.3), value added in the 
road freight haulage sector as a whole is more than four times that in rail 
(table 2.2).  

Table 2.2 Economic contribution of the transport industry 

Sector Contribution to GDPa Employmentb

 % Number^
Total road freight transport 2.42 n.a.

Hire and reward road freight haulage 1.21 152 900c

Ancillary road freight operations 1.21 n.a. 
Rail transportd, e 0.54 41 400
Coastal shippinge 0.06 11 600f

Domestic air transporte 0.11 50 200f

Pipelines 0.07 900
Services to transporte 1.10 77 200
Transport industry 4.37g 334 200
a 2002-03. More recent figures are unavailable. b May 2006. c Excludes self employed owner operators. 
Estimates of the number of these ranged from 23 000 to 30 000 in 2002. d Excludes ancillary rail freight 
operations. e Includes passenger services. f Includes those employed in international operations. Figures 
disaggregated by domestic and international transport are unavailable. g Includes inland water transport and 
transport not elsewhere classified. n.a. not available. 

Sources: ABS (2005a, 2006b); ACIL Tasman (2004); BTRE (2003a). 
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Although road and rail together dominate freight tonnages, coastal shipping makes a 
significant contribution to total freight tkms because of the long distances over 
which sea freight is carried (figure 2.3).2 

Figure 2.3 Modal shares of the total freight task, 1999-00 
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Data sources: ABS (2005c); BTRE (2006b). 

Road undertakes most of the non-bulk freight task (figure 2.4). This includes 
carrying containers over short distances (for example, between ports and intermodal 
terminals) and carrying most of the remaining non-bulk task over a broad range of 
distances. A small amount of non-bulk freight, particularly containers, is transported 
long distances by rail (typically between capital cities). 

                                              
2  Excluding freight shifted by LCVs and rigid trucks, in 2000-01 road accounted for 28 per cent 

of tkms, rail 42 per cent and sea 30 per cent (ABS 2002c). There are some data inconsistencies 
in measuring modal shares, both across and within surveys. 
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Figure 2.4 Modal shares by freight types, 2000-01a 
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a Air accounts for less than 1% of freight tonnes and tkms. Excludes freight carried by rigid trucks, LCVs and 
by Tasmanian rail. 

Data source: ABS (2002c). 

In contrast, around half of bulk freight tonnes and tkms are accounted for by rail, 
and rail currently dominates the bulk freight task in all States and Territories. Most 
of the remaining bulk freight task is transported short distances by articulated trucks 
(for example, between mine sites and rail loading points) and to a lesser extent, long 
distances by sea (for example, interstate shipments of petrol from Victoria). Coastal 
shipping and road dominate the carriage of liquid bulk products (ABS 2002c).  

Road dominates the freight task on most major AusLink corridors, which include all 
inter-capital corridors (figures 2.5 and 2.7). For example, in 2001, road carried over 
three quarters of non-bulk freight tonnes across the inter-capital corridors, compared 
to 20 per cent for rail. The only inter-capital corridors for which rail dominates are 
the Melbourne–Perth and Adelaide–Perth corridors (BTRE 2003b; 2006a). 
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Figure 2.5 Top 10 AusLink corridors by tonnage, 1999 
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Data source: BTRE (2006a). 

Road and rail: complements, substitutes, or both? 

Competitive neutrality between road and rail freight is a key focus of this inquiry. 
One important issue is the extent to which freight currently carried by road could 
readily switch to rail, and vice versa, were price relativities between the two modes 
to change. 

For much of the freight task, there is no alternative to road transport, as the rail 
network is far less extensive than the road network. Even where two modes are 
available, as is especially the case on the major inter-capital corridors, scope for 
intermodal substitution will, in part, reflect different service characteristics of each 
mode: 

• Rail is suited to transporting bulk commodities with regular, large volumes and 
is less suited to servicing industries with low and/or irregular output, and regions 
with low levels of freight demand. 

• Perishable or fragile, time sensitive freight (which tends to be non-bulk) is better 
suited to road given its flexibility. Also, road is more suited to just-in-time stock 
management systems and door-to-door delivery, which require more frequent, 
shorter-haul deliveries and involve more dispersed origins and destinations. 

Highlighting this, the major commodities transported by rail (in terms of tonnages 
carried) include minerals and metals (particularly coal and metal ores), unprocessed 
materials, grain and general freight in containers. While road also transports large 
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tonnages of unprocessed materials, it carries much larger tonnages of manufactured 
goods, food and livestock and non-containerised general freight. 

In addition, each mode is suited to transporting cargos over different distances. 
Figure 2.6 shows differences in the average distance that commodities were carried 
by each mode in 2000-01. For example, although articulated trucks carry the largest 
tonnages of iron, steel, general freight, grain and crude materials, these commodities 
tend to be transported by rail or sea when travelling longer distances. Although 
some commodities are transported by a single mode over all distances (for example, 
livestock), the logistics chain in many industries requires the complementary use of 
several modes (box 2.3). In particular, where freight is transported by rail, it often is 
distributed by road to or from the rail network. The double handling that this 
involves means that road is often more cost-effective than rail over shorter hauls. 

Figure 2.6 Modal shares of selected commodities, 2000-01a 
Percentage of total tonnes and tkms 
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a Air accounts for less than 1% of freight tonnes and tkms. Excludes freight carried by rigids, LCVs and 
Tasmanian rail. 

Data source: ABS (2002c). 

 
Box 2.3 The increasing importance of effective logistics chains 
Logistics includes any activity involved in the movement, storage and handling of 
freight, including through points of production, transformation, consumption and 
disposal. This encompasses a broad range of complex, interdependent activities.  

Recognition of the importance of efficient and effective logistics systems is growing. In  

(Continued next page)  
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Box 2.3 (continued) 
an environment of globalisation, industry restructuring, new production processes and 
technological advances, logistics systems can be a source of competitive advantage, 
both for the firm and at an industry level. 

Example 1: 

The logistics chain in the mining sector is typically dependent on road, rail and sea 
freight transport. Rail shifts a large proportion of the mining sector’s tonnes and 
typically is used for long distance movements from mine sites to ports or processing 
plants. Road is used over short distances between mine sites and rail loading points, or 
if it is the only mode available for accessing high value minerals at remote locations. 
Sea also is used for transporting the sector’s output over long distances. 

Example 2: 

The logistics chains in the agriculture, forestry and fishing industries generally rely 
heavily on road freight transport. For example, nearly all produce generated by the 
livestock,  meat  and  meat  products  industry  is  transported  by  road.  Also,  around 
95 per cent of round logs are transported by road. Rail typically only is used at the end 
of the logistics chain in areas that have established rail networks. 

The grain sector is an exception. Although articulated trucks carry the largest tonnages 
of grain, grain tends to be transported long distances by rail and only short distances 
by articulated trucks. Generally, road and rail directly compete for movements from silo 
to export port and a small proportion of silo to silo movements. 

Example 3: 

In the 1990s, road began to dominate the steel logistics chain, as the need to compete 
with imports meant that domestic steel producers had to supply smaller, more frequent 
shipments. Although the cheaper mode, rail lacked the required flexibility. Currently, 
steel producers and above-rail operators are collaborating, with some success, to 
improve rail’s service offering and attract freight to rail, particularly over medium to long 
hauls. 

Sources: ABS (2002c); ALTA (sub. 38); BTE (2001); DOTARS (2006e); DTUP (2003); LUCIS (2005); 
NAFI (sub. 37).  
 

Similarly, although there is some potential for ‘intermodal shift’ across truck 
classes, different segments within each mode generally undertake different freight 
tasks:  

• Both the public and private access rail tasks are dominated by mining — the 
public access system by coal mining in Queensland and New South Wales and 
the private system by iron ore mining in Western Australia. But public access 
rail undertakes all of rail’s interstate freight task and transports freight over 
longer distances on average.  
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• Articulated and rigid trucks (box 2.2) each carry just under half of the road 
freight industry’s tonnage, but articulated trucks typically travel much longer 
distances, accounting for around three quarters of the road industry’s tkms. Most 
freight carried by articulated trucks is either bulk freight transported over short 
distances or non-bulk, non-containerised freight transported over long distances. 
Around half of articulated truck tkms are generated by interstate movements of a 
very small proportion of their total freight task tonnage. 

• Articulated trucks tend to be used for freight transport between urban areas, 
whereas over half of the tkms travelled by LCVs and rigid trucks occur within 
urban areas. 

Inter-capital non-bulk freight carried by articulated trucks and public access rail is 
seen as the largest arena of road–rail contestability (figure 2.7). 

Figure 2.7 Inter-capital freight tonnes, selected corridors 
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Data source: ABS (2002c); BTRE (2006a); BTRE pers. comm. 

The inter-capital non-bulk freight task makes up around 10 per cent of total tkms, a 
relatively small, though not insignificant, proportion of the total freight task 
(figure 2.2). Articulated trucks carry a broad range of commodities between capital 
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cities, including general freight, manufactured goods (for both further processing 
and final consumption), machinery and transport equipment, and food and live 
animals (ABS 2002c). The freight rail carries is mostly containerised general 
freight, steel and bulk freight (NTC, sub. 17).  

Modal shares across these corridors to some extent reflect the different types of 
freight on each route, as well as relative distances and tonnages. For example: 

• Road freight dominates the Melbourne–Brisbane corridor. One third of road 
freight on the corridor is food and live animals, whereas denser, usually 
containerised non-bulk freight is the most contestable between road and rail 
(Pacific National, sub. 41). According to Coles Myer (sub. 47), the freight they 
transport by rail on this route is primarily dry foods and goods, whereas the 
freight they transport by road is primarily fresh produce. 

• In contrast, rail dominates the Melbourne–Perth route, in part reflecting the 
lower levels of time sensitive commodities shifted on the corridor. 

2.3 How freight transport is changing 

The freight task has quadrupled since the 1960s (figure 2.8),3 driven by: 

• growth in domestic economic activity, including increased demand for imported 
commodities such as consumer goods and raw material inputs;  

• increased transport intensity in the production and distribution of many goods as 
a result of changes in industry management and structure; 

• increasing global demand for Australian commodities such as minerals and 
agricultural produce; and 

• substantial reductions in real costs of land freight transport. 

                                              
3  Data for total freight tkms prior to 1961 and inter-capital non-bulk freight prior to 1972 are not 

available. The modal shares presented in figure 2.8 differ slightly from those in figure 2.3. This 
is due to differences in the tkm data presented within BTRE (2006b). 
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Figure 2.8 The freight task, 1961–2003 
Billion tkms 
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Data source: BTRE (2006b). 

Although growth in the freight task has been projected to be slightly lower than in 
the recent past (largely because of a projected fall in the rate of economic growth), 
the freight task is still estimated to almost double between 2000 and 2020 
(BTRE 2006b). However, this does not take into account the effects of broader 
economic changes, such as increased demand from Asia for bulk commodities, and 
rising fuel prices. Absolute growth in the freight task and subsequent infrastructure 
requirements will be substantial. 

The non-bulk freight task is projected to grow by nearly 4 per cent annually in the 
period to 2020 in tkm terms, almost double the growth rate for bulk. Growth in the 
bulk freight task tends to be dependent on export demand, whereas growth in the 
non-bulk task is primarily influenced by domestic economic activity (appendix F). 
Also: 

• increased specialisation in production makes the production of non-bulk freight 
more transport intensive; 

• the concentration of warehousing and the shift towards national distribution by 
manufacturers, wholesalers and importers result in more frequent and longer 
trips; and 

• the increasing use of just-in-time stock management systems and door-to-door 
delivery make the distribution of non-bulk freight more transport intensive.  
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The changing roles of road and rail freight transport 

Over the past 40 years or so, rail’s share of the total freight task has kept pace with 
road (figure 2.8). However, road’s share of the inter-capital non-bulk freight task 
has increased rapidly at the expense of rail and coastal shipping (figure 2.9). These 
trends are projected to continue if influences on relative competitiveness between 
the modes, such as prices and service quality, do not change. 

Figure 2.9 Trends in carriage of inter-capital non-bulk freight 
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Data source: BTRE (2006b). 

The decline in rail’s share of inter-capital non-bulk freight has been more 
pronounced on shorter corridors — the only corridors for which rail’s share has not 
been declining are the Melbourne–Brisbane and east–west corridors. Nonetheless, 
rail’s task is increasing or roughly being maintained in absolute terms on most 
corridors (Melbourne–Adelaide being the exception). 

While rail’s share of the non-bulk freight task has been declining, its share of bulk 
freight tkms has increased relative to road (figure 2.10). In particular, the private 
access rail task has grown rapidly. Rail currently is increasing its share of the 
carriage of coal and other minerals and maintaining its share of the grain task, but 
losing share of the carriage of the smaller agricultural bulk commodity, livestock, 
fertiliser, cement and timber tasks to road. 
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Figure 2.10 Modal shares of bulk freight, 1961 to 2003 
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Data source: BTRE (2006b). 

The average annual tkms carried by coastal shipping have been stagnant since the 
mid-1970s. As a result, coastal shipping’s share of the inter-capital non-bulk freight 
task has declined on all routes except Perth–eastern states, and its share of the bulk 
freight task has also fallen. In part, this is because coastal shipping has been 
particularly prone to service discontinuations, and coastal shipping freight rates are 
influenced by Australia’s cabotage policy (box 2.4). 

 
Box 2.4 Cabotage policy has constrained shipping 
At various times over the past four decades, road and rail have gained share of the 
freight task at the expense of coastal shipping. In terms of non-bulk inter-capital freight, 
whether the freight volume lost by coastal shipping on a corridor is more readily picked 
up by road or rail generally is reflected by their share of the land based freight task on 
that corridor. 

Coastal shipping freight rates are influenced by cabotage policy. Cabotage policy in 
Australia requires foreign vessels to obtain a licence and employ crew under Australian 
conditions and rates of pay whilst operating in Australian waters. However, if licensed 
ships are unable to meet all coastal shipping demand, single or continuous voyage 
permits may be issued by the Minister. 

A single voyage permit (SVP) allows a vessel to travel a single voyage between 
designated ports for the carriage of a specified cargo or passengers. A continuous 
voyage permit (CVP) is issued for a period of up to three months and enables a vessel 
to carry specified cargo between specified ports for that period.  

These permits allow foreign vessels to operate without having to satisfy cabotage 
requirements. In the 1990s, the use of SVPs and CVPs led to falls in coastal shipping 

(Continued next page)  
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Box 2.4 (continued) 
freight rates and an increase in coastal shipping’s freight share. In 2002-03, around 
23 per cent of the loaded coastal task was transported using permits. 

More recently, an Australian flagged shipping line, Pan Shipping, has commenced 
services between the eastern state capital cities, Adelaide and Perth. This is likely to 
affect the number of voyage permits on issue, and possibly coastal shipping’s share of 
the freight task. Pan Shipping has committed to employing an Australian crew under a 
collective agreement rather than employing guest workers. 

Sources: BTRE (2003b, 2005a); PC (2005d).  
 

Role of relative productivity performance 

Past trends in modal shares, in large part, would appear to reflect different 
characteristics of each mode, and the changing nature of the freight task. However, 
to some extent, changing modal shares also reflect changes in each sector’s 
productivity. Productivity in the road freight transport sector has been increasing 
since the 1970s, and rail transport has made major productivity gains since the 
1990s.  

Within the road freight transport sector, technological change has delivered 
productivity improvements and lower prices. In particular, the development of 
vehicles designed to haul greater volumes and heavier loads (for example, 
B-doubles) has meant that fewer trucks are required to shift a given freight task. In 
turn, fuel and labour costs per tkm have fallen — an articulated truck’s fuel 
consumption per tkm is less than half that of a rigid truck. High levels of 
above-road competition have compelled operators to pass these benefits on to 
customers in the form of lower road freight rates — since the introduction of large 
articulated trucks in the 1970s, non-bulk interstate road freight rates have almost 
halved in real terms (figure 2.11) (BTRE 2003a, 2002a). 

In addition, developments in information and communication technology (ICT) 
have improved communication between road freight consigners and carriers and 
enabled the tracking of road freight consignments. Larger road freight transport 
operators, in particular, have been investing in ICT since the mid-1980s. In part, this 
has allowed existing vehicle capacity to be used more efficiently, reducing the need 
for investment in additional vehicles. Better information flows also improve the 
integration of logistics systems and the coordination of production and distribution 
which, in turn, save storage and handling costs (PC 2004b). 
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Figure 2.11 Road and rail interstate non-bulk freight ratesa, b 
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a 2006 dollars b Rail freight rates do not include pick-up and delivery costs. 

Data source:  BTRE (2002a). 

Similarly, productivity improvements have reduced the cost per tonne of freight 
carried by rail. Since the 1980s, productivity has increased as a result of longer 
trains and higher axle mass limits, increased utilisation of the network following 
major investments (such as longer passing loops) and structural and regulatory 
reforms. The latter led to a large reduction in public sector employment in rail, 
service rationalisation and the privatisation or contracting out of many rail related 
activities. For government-owned railways as a whole, productivity increased by 
nearly 10 per cent per year over the period 1990–1998 (PC 1999a). Indeed, over this 
period, rail freight rates fell by more than road freight rates. 

However, the extent to which productivity performance influenced interstate 
non-bulk rail freight rates prior to reform is unclear. A number of other factors were 
more likely to have shaped trends in rail freight rates, including: 

• government scheduling of rail freight rates; 

• the changing composition of rail’s freight task as restrictions on road freight 
were lifted; 

• the varying degree of cross-subsidisation of interstate non-bulk freight rates 
from the rents extracted from mining companies; and 

• the effect of high fuel prices on the intensity of competition from road. 

Road’s share of the inter-capital non-bulk market increased from the mid-1970s, 
notwithstanding that road freight rates were converging toward rail freight rates 
(figures 2.9 and 2.11). Moreover, although road’s price has increased relative to that 
of rail since the mid-1980s, rail’s share of interstate non-bulk freight has continued 
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to decline. This suggests that the price of each mode is only one factor influencing 
freight consigners’ choice of mode, with service characteristics playing an 
important role. 

Scope for further productivity gains 

Opportunities identified by participants for further productivity gains in road freight 
mainly involved higher mass limits for trucks throughout Australia (Australian 
Trucking Association, sub. 9; NSW Minerals Council, sub. 10); and the extension 
of Performance Based Standards (NTC, sub. 17). Opportunities for productivity 
gains in rail freight transport that have been identified include improving 
communications between above- and below-rail operators (for example, container 
tracking to minimise lost and delayed containers) (PJP 2005); synchronising 
investments in track, terminals and rolling stock (ARTC, sub. 11; 
Pacific National, sub. 41); the promotion of more responsive signalling and 
communication systems (Queensland Rail, sub. 53); and determining the optimal 
rail design standards to achieve increased productivity (NTC, sub. 17; PJP 2005). 

For rail to realise productivity improvements and gain modal share, it has been 
argued that obstacles related to vertical separation, regulatory fragmentation, and 
inconsistent funding decision-making criteria between road and rail infrastructure 
would need to be addressed (ARTC, sub. 11; PJP 2005). Road’s ability to realise 
productivity gains is also seen as being limited by current regulatory and 
institutional arrangements (NSW Minerals Council, sub. 10; NTC, sub. 17). The 
extent to which these factors constitute impediments to productivity gains is 
discussed in Parts 2 and 3 of this report. 

2.4 Regulation, funding and charging arrangements 

Regulatory and funding arrangements in the road and rail freight transport sectors 
have differed, and continue to differ, significantly in some important respects.  

Funding road construction and maintenance over the years 

Road provision in the late 19th and early 20th centuries largely was the responsibility 
of Local and State Governments. By the late 1920s, most States had established 
State road authorities to administer ‘road funds’ for the construction and 
maintenance of main roads (largely in response to inadequate road construction and 
maintenance by Local Governments). Funding sources varied across jurisdictions, 
but generally encompassed a mix of loans, Local Government contributions, 
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Commonwealth Government subsidies, land taxes, taxes on vendors of motor spirit, 
fees and fines from motor traffic, motorist taxes and traction engine registration 
(BTE 1982).  

In addition, State Governments collected a per ton mile tax and licence fees from 
interstate trucking operators from the 1930s until 1954. In 1954, these charges were 
declared invalid. (Until the introduction of the Federal Interstate Registration 
Scheme (FIRS) in 1987, trucks engaging solely in interstate operations were not 
charged registration fees.) The per ton mile tax was subsequently replaced with a 
‘maintenance tax’ of one third of one penny per ton mile (Laird, sub. 23). In 
response to increasing evasion, the maintenance tax was replaced with diesel 
franchise fees in the early 1980s. 

Australian Government’s increasing role 

The Australian Government began providing funds to the States for road 
infrastructure projects in the 1920s. This funding was provided in the form of 
annual tied grants which were financed by the partial hypothecation of customs and 
excise duties on fuels, and taxes on vehicle chassis. In some years, these revenue 
sources were supplemented from consolidated revenues, but over the period 
1926-27 to 1935-36, fuel tax revenues grew substantially faster than 
Commonwealth road grants to the States (BTE 1982). Commonwealth assistance 
for specific roads (in particular, beef cattle roads) was introduced in the 1940s and 
continued until they were incorporated into annual road grant funding in the early 
1970s. It is estimated that specific grants totalled about $90 million over these three 
decades, compared to a total of around $4200 million from annual grants 
(BTE 1982). 

In the late 1940s and throughout the 1950s, the Commonwealth greatly increased its 
financing of road construction. Fuel excise collections continued to exceed 
Commonwealth road expenditure and debate ensued as to whether the excise should 
be a general revenue measure, a road tax, or a combination of both. In 1959, the 
decision was made to break the nexus between road grants and fuel tax revenues. 
Commonwealth grants paid in the five years following this decision increased 
considerably (in acknowledgement of, amongst other things, the trend toward 
heavier and faster vehicles) and Commonwealth spending on roads throughout the 
1960s more closely approximated fuel excise collections than in the preceding 30 
years. 

By the mid-1970s, the Australian Government had assumed full responsibility for 
funding the construction and maintenance of ‘National Roads’ (the major links 
between the State and Territory capital cities) and became considerably more 
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involved in road expenditure decisions. A substantial upgrading of the road 
network, particularly of National Roads, was undertaken in the 1980s. This was 
funded by the full hypothecation of an additional surcharge on the existing fuel 
excise (box 2.5). 

 
Box 2.5 A brief history of fuel excise 
Petrol excises have been paid by road users since the early 1900s, initially as customs 
duty on imported fuels, then from 1929, as an excise on locally produced petrol at the 
rate of one penny per gallon (0.18  cents per litre). The excise base was expanded 
significantly in 1957 with the introduction of the diesel excise. From 1926 to 1959, fuel 
excises were formally hypothecated as roads grants to the States for construction and 
maintenance. The rate of excise was adjusted periodically to ensure that revenue 
collected was in line with funding for the expanding road network. Generally, grants did 
not exceed excise collected over the period.  

Hypothecation was re-introduced in 1982 under the Australian Bicentennial Road 
Development Trust Fund Act 1982 (ABRD Act). The ABRD program was designed to 
substantially upgrade the road network, particularly National Roads, by 1988 and was 
financed by a surcharge on the existing fuel excise of one, then two, cents per litre. 
The component of the fuel excise that was directly linked to road expenditure varied 
during the 1980s (up to around six cents per litre). The ABRD program and surcharge 
ended in 1988.  

Although a small proportion of the fuel excise was earmarked for road funding under 
the Land Transport Development Act 1988 from 1989 to 2000, the Australian 
Government has set road funding in the budget process since 1991-92. The rate of 
excise has been reduced twice since the introduction of the GST in 2000, and currently 
stands at 38.14 cents per litre. 

All off-road users of diesel (including rail) were exempt from the diesel excise from its 
inception until the early 1980s. In 1982, the existing exemption system was replaced 
with the Diesel Fuel Rebate Scheme (DFRS), due to alleged abuse of the existing 
system. The DFRS exempted a narrower range of users (excluding rail), largely in the 
agriculture and mining sectors. In 2000, the DFRS was supplemented by the Diesel 
and Alternative Fuel Grants Scheme (DAFGS) for on-road users of diesel. These 
schemes were designed to assist regional and rural Australia in particular. In 2003, 
they were replaced with the Energy (Grants) Credits Scheme, which was subsequently 
replaced in July 2006 with the Fuel Tax Credits Scheme. Since July 2000, rail has 
received the full diesel excise rebate. 

(Continued next page)  
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Box 2.5 (continued) 

Real rate of diesel excise (cents per litre), 1957–2005 
$2005 (net of ‘on road’ rebate from 2000-01) 
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Sources: ATO (2000, 2001, 2002, 2003); FTI (2001); James (1996).  
 

Throughout the 1990s, the Australian Government continued funding National 
Roads. It increased the coverage of the network and also began funding urban links. 
State and Territory Governments formally accepted responsibility for funding 
arterial roads and Local Governments for funding local roads. Accompanying this 
formalisation of responsibility, Australian Government local road funding was 
untied in 1991-92 and thereafter provided as general purpose assistance (the ‘roads’ 
component remained ‘identified’, as the allocation principles applying to these 
funds differed from those applying to existing local government financial assistance 
grants). Arterial road assistance to the States and Territories was similarly untied in 
1994, then absorbed into GST payments to the States and Territories in 2000. 

Advent of AusLink 

In 2004-05, the national land transport policy ‘AusLink’ was implemented to 
achieve more consistent national land transport funding and investment 
decision-making across the modes (box 2.6). Over three quarters of Australian 
Government directed land transport funding and investment is now undertaken 
through AusLink. Funding provided independently of AusLink includes 
‘Identified/Untied Local Road Grants’; some grants tied to South Australian local 
roads; the Federation Fund; Australian Rail Track Corporation (ARTC) grants; an 
upgrade of the mainline interstate railway track in Victoria; and the Eyre Peninsula 
rail upgrade. 
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Box 2.6 What is AusLink? 
AusLink is the Australian Government’s current policy for land transport infrastructure 
planning and development. It has the following core components: 

• a defined National Network of important road and rail infrastructure links and their 
intermodal connections. This includes major road and rail links connecting capital 
cities and major industrial centres (including connections through urban areas), links 
to ports and airports and other rail, road and intermodal connections. This network 
provides the focus of the Australian Government's investment under the AusLink 
Investment Programme.  

• the National Land Transport Plan, which outlines the Government’s approach to 
improving and integrating the National Network, and the investments it will make. 
Within this plan, the AusLink Investment Programme establishes the Australian 
Government’s investment priorities for land transport infrastructure from 2004-05 to 
2008-09. Under the Programme, the Australian Government is providing at least 
$7.5 billion in funding to projects on the AusLink National Network and existing rail 
and intermodal construction projects and $1.5 billion for road maintenance. 
Australian Government funds for these projects are pooled into a single fund and 
allocated using a strategic merit test and multiple cost–benefit analyses. The 
strategic merit test determines whether a project will address relevant government 
objectives.  

• separately earmarked funding for local and regional transport improvements under 
the Roads to Recovery, Strategic Regional and Black Spot programmes. Under the 
AusLink Investment Program, the Australian Government is providing at least 
$1.9 billion in funding to these programmes. This is in addition to the funding 
described above.  

• new legislative, intergovernmental and institutional mechanisms. These include 
arrangements with the States and Territories and the private sector to share the 
costs of some projects in the AusLink Investment Programme. Typically, the States’ 
and Territories’ contribution to a project is at least equal to that of the Australian 
Government. 

Sources: DOTARS (2006a, 2006b, 2006c).  
 

‘Road revenues’ versus road expenditure 

Of revenues received from road users, fuel excise duties, including diesel excise, 
make up by far the largest proportion (figure 2.12).  
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Figure 2.12 Selected motor vehicle charges and taxes, 2003-04 
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Data source: BTRE (2006c); NTC (sub. 63). 

Currently, public expenditure on roads is not directly linked to the revenues 
received from road users, which, with some exceptions, flow into consolidated 
revenues at each level of government (figure 2.13). Comparing the ‘road related 
revenues’ collected from road users by each level of government with their ‘road 
related expenditure’ is thus only useful in establishing whether that level of 
government could cover their expenditure with the revenues they collect from road 
users, should transfers (both tied and untied) from higher levels of government be 
discontinued. In reality, unless revenues collected from road users and transfers 
received from higher levels of government are tied to a specific purpose, 
determining the proportion of each level of government’s road expenditure that is 
financed out of ‘own source’, ‘road related’ revenues and untied transfers from 
higher levels of government is not possible, as both types of funds are 
indistinguishable once they enter the consolidated revenue pool. 
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Figure 2.13 Source and use of road related funds, 2004-05 

 

 
a Includes drivers licence fees and various other jurisdiction specific fees and taxes. b $100 million annually 
from 1 July 2005.  

Data sources: NTC (2005a, pers. comm.); ATO (2006a; 2006b); ABS (2006c); The Treasury (2006); NSW 
Treasury (2006); Victorian Department of Treasury and Finance (2005a); Queensland Treasury (2006); South 
Australian Department of Treasury and Finance (2006); Western Australian Department of Treasury and 
Finance (2006); Tasmanian Department of Treasury and Finance (2006); Northern Territory Treasury (2005); 
ACT Department of Treasury (2005). 

State, Territory and Local Governments have suggested to the Commission that 
their share of heavy vehicle charges revenue — collected from registration fees 
(including FIRS revenue) — does not adequately compensate them for the road 
spending they undertake which is attributable to heavy vehicles; on the other hand 
the Australian Government is overcompensated through its collection of diesel 
excise revenues. In aggregate, the Australian Government receives two thirds of the 
revenues collected from heavy vehicle charges (currently around $1.1 billion) and 
the States and Territories one third (currently around $0.6 billion). Data on the 
expenditure within each jurisdiction that is attributable to heavy vehicles is needed 
to test this claim, but these data are not available. The NTC applies its cost 
allocation methodology to nationally aggregated road spending data, in order to 
determine nationally uniform heavy vehicle charges. It has not been possible for the 
Commission to accurately deduce what shares of the total attributed costs are borne 
by which governments.  
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While the Commission is not able to provide a firm conclusion on the matter, this 
report places substantial emphasis on the need to provide direct links between road 
revenues and road owners as a key element in road pricing reform (chapters 9 and 
10). 

Heavy vehicle charges 

Charges paid by heavy vehicles under the current Heavy Vehicle Pricing system are 
made up of the first 19.6 cents of the diesel fuel excise, and an annual registration 
fee that varies by vehicle class. (The full diesel excise of 38.14 cents per litre is paid 
by all heavy vehicle operators, but eligible heavy vehicle operations claim a rebate 
of 18.51 cents per litre. This leaves the net fuel-based road use charge of 
19.6 cents per litre.) Revenues received from heavy vehicle charges were around 
$1.6 billion in 2003-04 (NTC, sub. 63).  

The system is administered by the NTC and was developed with the establishment 
of the NTC’s predecessor, the National Road Transport Commission (NRTC). Prior 
to its introduction, registration charges were set by individual State and Territory 
Governments and varied considerably for the same type of vehicle. The current 
system was established to apply uniform charges to the same vehicle type regardless 
of the jurisdiction in which it was registered, and to ensure each heavy vehicle class 
met its ‘fair share’ of road construction and maintenance costs. 

Regulating road freight operators 

Road transport regulation historically was the responsibility of the States and 
Territories. This resulted in considerable variation across jurisdictions. The NRTC 
was established in 1991 to develop uniform national approaches to operational and 
regulatory reform. This was planned to improve road efficiency, for example, by 
encouraging the use of larger, more efficient freight transport vehicles.  

Since the NRTC’s inception, regulatory reforms have taken place in the areas of: 

• safety (for example, vehicle and driver related safety standards); 

• efficiency (for example, higher gross vehicle mass limits and larger vehicle 
dimension limits); and 

• the environment (for example, stricter vehicle emission and noise standards). 

Current reforms being implemented by the NTC focus on the wider application of 
Performance Based Standards for heavy vehicles, as the current prescriptive 
approach to regulation is seen as hindering further productivity gains (chapter 11). 
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Rail funding and regulation  

Ownership, management and funding of the poorly-performing private railways 
were taken over by individual colonial governments in the mid-19th century.  
However, whereas the Commonwealth Government commenced a national 
approach to road design and construction in the 1920s, aside from the establishment 
of the Australian National Railways Commission (ANRC)4 in the 1970s, a 
nationally-consistent approach to rail infrastructure development is a very recent 
phenomenon. When drawing up the Constitution, the assignment to the 
Commonwealth of responsibility for the railways was rejected by vote. Instead the 
Constitution permitted the Commonwealth to engage in ‘the acquisition, with the 
consent of a State, of any railways of the State on terms arranged between the 
Commonwealth and the State’ and ‘railway construction and extension in any State 
with the consent of that State’ (Commonwealth of Australia Constitution Act 1900). 

The rail industry consequently developed according to State, rather than national, 
priorities. Rail was used for within-state transport between regional centres and the 
capital city and little consideration was given to connecting each State’s railway 
system with those in other States. By 1901, more than 20 000 km of track had been 
laid with three different track widths. Gauge standardisation began in the 1920s. 
However, it was not until 1995 that the five mainland state capitals were linked by a 
uniform width track (table 2.3). 

Most rail lines were a financial burden from the outset because of low levels of 
traffic and high maintenance costs (IC 1991). In the 1950s and 1960s, railways were 
viewed as public services and operated on non-commercial grounds. Charges were 
set by government and revenue shortfalls developed — operating expenses were 
covered, but only a partial contribution to capital costs was made (SCCTMR 1998). 
This occurred despite legislation in all jurisdictions which provided varying 
measures of protection to rail traffic. Deficits grew throughout the 1970s, reached a 
peak in 1983-84 and stabilised at around $2 billion per year for the remainder of the 
1980s (SCCTMR 1998). 

                                              
4  ANRC included the former Commonwealth Railways’ lines (from Western Australia to South 

Australia and from South Australia to the Northern Territory), as well as the Tasmanian and 
South Australian State Government owned lines, which were bought by the Australian 
Government in 1975. 
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Table 2.3 Major gauge standardisation initiatives since the 1950s 

Year Standardisation initiative 

1962 Opening of a new Melbourne/Wodonga standard gauge line parallel with the existing 
broad gauge route, linking Melbourne, Sydney and Brisbane by standard gauge. 

 
1969-70 Opening of new standard gauge links between Kalgoorlie and Perth and between Port 

Pirie and Broken Hill, facilitating through Sydney/Perth services. 
 

1980 Opening of the Tarcoola/Alice Springs rail line, replacing the former route via 
Oodnadatta and Marree. 
 

1983 Conversion of the Adelaide/Crystal Brook line to standard gauge thus placing Adelaide 
on the east–west standard gauge network for the first time. 
 

1995 Conversion of the Adelaide/Melbourne broad gauge route to standard gauge, 
completing standardisation of the interstate network. 

Source: PC (1999a). 

Establishing an overall picture of past public expenditure on rail infrastructure is 
difficult. The distinction between capital, maintenance and general funding is often 
blurred, recognition of community service obligations (CSOs) is limited and data on 
State and Territory rail expenditure do not identify expenditure on capital works or 
new assets, nor are they comparable across jurisdictions due to significant 
differences in accounting policies (SCCTMR 1998). Apart from investment in 
ANRC lines, funding provided to the States and Territories for gauge 
standardisation projects from the 1920s to 1995 (some of which took the form of 
interest bearing loans) and the One Nation Program in the 1990s, the Australian 
Government did not regularly fund investment in railways. State and Territory 
Governments typically undertook considerably more investment than the Australian 
Government (for example, $1.6 billion compared to $151 million in 1997-98) 
(PC 1999a), although the extent to which State and Territory funding was 
supplemented by general purpose grants from the Commonwealth is unclear. 

National Competition Policy reforms of rail infrastructure provision 

Instigated by National Competition Policy (NCP) reforms, significant changes to 
the rail industry’s governance arrangements, infrastructure access arrangements and 
structure were introduced from the mid-1990s through: 

• a program of vertical separation, commercialisation and privatisation; 

• the establishment of a national access regime under Part IIIA of the TPA; and 
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• the National Rail Reform Agreement to reduce the costs of transporting 
interstate freight by increasing train speeds and tonnages, and standardising 
practices, technologies and access conditions. 

As a result of these reforms, ANRC was dismantled progressively through a process 
of vertical and horizontal separation, corporatisation and privatisation. Initially, 
ANRC’s interstate above- and below-rail operations were taken over by the 
National Rail Corporation (NRC). By 1997, almost all of NRC’s below-rail network 
had been transferred to the Australian government-owned ARTC; and by 2001, 
NRC’s above-rail operations had been sold to private operators. 

Similarly, the past decade has seen nearly all State government-owned below-rail 
freight networks leased long term to private track managers — Queensland and 
New South Wales are the exceptions — and above-rail freight operations sold to 
private operators (Queensland again being the exception). Consequently, rail 
infrastructure now is provided largely by corporatised or private entities. Its 
provision is much more fragmented than the provision of road infrastructure. 
Currently, there are at least ten public and private, vertically integrated or separated, 
infrastructure managers, seven regulatory regimes and six regulators. 

Rail infrastructure pricing and funding today 

Because of its commercialisation, rail infrastructure pricing, maintenance and 
investment decisions are more directly linked than road infrastructure investment 
and pricing. Revenues that infrastructure managers earn from rail freight operators’ 
use of the network (flagfall and variable charges) generally are directly negotiated 
with users. The ARTC plans to invest around $1 billion in its network between 2004 
and 2009 that will be funded by revenue from access charges (DOTARS 2006a, 
2006c; Pacific National, sub. 41). 

Rail infrastructure managers also receive funds from governments for investment 
projects. For example, rail managers on the AusLink National Network have access 
to AusLink funds on a similar basis to road, as do managers of regional rail 
infrastructure under AusLink’s Strategic Regional Program. Of the Australian 
Government’s $15 billion commitment to land transport funding from 2004-05 to 
2008-09, $1.4 billion has been allocated to rail projects (DOTARS 2006c). A large 
part of this ($820 million) will flow to the ARTC as grants. 
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Toward nationally-consistent rail operations 

Moves directed at achieving more nationally-consistent rail safety and operational 
regulation have been made since the mid-1990s as a result of: 

• the reforms associated with NCP, noted earlier;  

• the replacement of the NRTC with the NTC, to encompass rail and intermodal 
regulation; and 

• an Intergovernmental Agreement on rail safety and the NTC’s ‘National Rail 
Safety Bill’ (to be adopted by 2007), which seek to address inconsistencies in the 
interpretation and application of safety regulations across jurisdictions. 

However, there is still a multiplicity of access regimes and overlapping regulatory 
bodies and standards, the effects of which are discussed in chapter 11. 

2.5 Summing up 

Australia’s freight task is diverse. Bulk freight, which makes up the largest 
proportion of freight tonnes and tonne kilometres, is mainly carried by rail. 
Non-bulk non-containerised freight, on the other hand, is mainly carried by road. 
There are some notable exceptions, however. In particular, on the east–west 
corridor, rail has captured a significant share of the (mainly containerised) non-bulk 
freight task. 

For many freight tasks road and rail do not compete and, indeed, often operate as 
complements in the logistics chain. Modal shares on major inter-capital corridors 
largely reflect the nature of the freight tasks, as well as distance and volume. While 
interstate freight movements comprise less than half the total freight task, interstate 
and inter-capital non-bulk freight tasks have been and are expected to continue to 
grow rapidly. In the past, this growth has generally favoured road transport. To a 
large extent, service characteristics of the two modes, differences in productivity 
growth and the changing nature of the freight task explain their freight shares, but 
regulatory, funding and charging arrangements are also likely to play a role. 
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3 Efficient pricing of land freight 
infrastructure: some threshold issues 

 
Key points 
• Efficient provision and use of freight transport infrastructure is particularly important 

for Australia, with its dispersed population and production centres. Challenges in 
achieving this include natural monopoly and public good dimensions of transport 
infrastructure.  

• Whereas rail networks have been commercialised, roads continue to be provided by 
governments. This has largely been inevitable given the infeasibility, until recently, 
of direct charging for road use. Tensions between these two approaches (and the 
related differences in charging arrangements) lie at the heart of claims of 
competitive distortions between modes. 

• Infrastructure users should pay for the total costs of providing (efficient) 
infrastructure, with charges structured to avoid distorting consumption choices.  
– Prices charged to users of freight transport network services should at least 

cover the attributable costs of providing the infrastructure services they consume. 
For heavy vehicles, this means at least paying for additional costs, such as for 
deeper pavements, stronger bridges, and additional maintenance. 

– Non-separable (‘common’) costs of providing infrastructure should be recovered 
in the least-distorting manner, which ideally requires users with lower price 
sensitivity paying proportionately more.  

• Failure to account for externalities in road or rail freight prices could distort 
consumption and production of freight services, generating efficiency losses.  
– However, the socially-optimal level of an externality will rarely be zero, given the 

benefits from the associated activities and the costs of abatement action. 

• Subsidies, cross-subsidies and taxes, including through the effects of regulations, 
are pervasive in both road and rail, distorting prices and decisions about the 
provision and consumption of freight transport services generally, as well as 
between modes.  
– To promote efficiency and competitive neutrality, it is important to examine all 

potential sources of distortion.  

• Inefficient pricing can lead to inefficient investment decisions. However, the impacts 
of poor investment decisions in the past should be rectified only where doing so can 
be shown to yield an appropriate pay-off in the future.   
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While there probably is no dispute that the principal objective of reform in the land 
freight transport sector should be improved economic efficiency and productivity, 
there are different views about what efficiency means and how to deliver it. This 
chapter examines potential sources of inefficiency in the provision and use of road 
and rail transport as well as outlining principles of efficient pricing.  

3.1 Efficiency in land transport 

In its Review of National Competition Policy Reforms, the Commission observed 
that ‘Australia’s size and distance from major overseas markets necessitates an 
efficient, reliable and modally integrated freight transport system’ (PC 2005d, 
p. xxx). Australian Treasury analysis reinforces this conclusion, finding that 
Australian productivity levels are disadvantaged relative to most other countries 
because of the distance from global centres and the distance between major 
Australian population and industry centres (Battersby 2006). With the freight task 
projected almost to double over the next twenty years, it is essential that existing 
infrastructure is used as efficiently as possible and that investment in additional 
road and rail capacity is well directed and delivers the highest possible returns to the 
community (box 3.1).  

 
Box 3.1 Participants’ views on the importance of freight infrastructure 

Australia needs a freight transport network that is quick, inexpensive, efficient, safe and 
sustainable. (Coles Myer Ltd, sub. 47, p. 2) 
The challenge is to promote more efficient transport connections within and between modes, 
to increase the economic competitiveness of industry and support economic growth. 
(Queensland Government, sub. 40, p. 8) 
Adequate road and rail infrastructure is essential for rural and regional Australia’s economic 
and social fabric. It must be efficient, reliable, safe and secure while meeting the particular 
anomalies of Australia; namely its large distances, coastal population concentration and 
export orientation. (NSW Farmers Association, sub. 39, p. 2) 

 
 

Although there is broad agreement that Australia needs an efficient freight transport 
system, there is a range of views as to what efficiency actually means. Different 
interpretations can have quite different policy implications. For example, some 
infrastructure users equate efficiency with lower prices for themselves, regardless of 
whether costs are being imposed on the wider community. But economic efficiency 
is broader than the interests of a particular individual or group — the national 
interest is served by efficient provision and use of transport infrastructure. This 
overriding efficiency objective is recognised in the terms of reference, which state 
that the purpose of the review is to assist COAG:  
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… to implement efficient pricing of road and rail freight infrastructure through 
consistent and competitively neutral pricing regimes, in a manner that optimises 
efficiency and productivity in the freight transport task and maximises net benefits to 
the community.  

Essentially, economic efficiency requires that, through time, the appropriate levels 
and qualities of goods and services are produced at least cost, with socially-optimal 
levels of consumption and production (and investment), brought about by prices 
reflecting marginal social costs (box 3.2).  

 
Box 3.2 Private, social and marginal costs  
• Private costs are those costs reflected in the prices of goods and services as well as 

any other costs borne directly by the economic agent making a decision (such as 
search costs).  

• Social costs include all costs of producing and consuming a good or service, not just 
the costs borne by those making production and consumption decisions.  
– Thus, social costs include positive or negative externalities (spillovers) borne by 

others that are not reflected in private costs.  

• Marginal costs are the additional or incremental costs (private or social) incurred in 
providing an additional unit of a good or service. Short-run marginal costs are the 
additional costs of providing one extra unit, given existing infrastructure capacity. 
Long-run marginal costs include the additional capital costs of meeting additional 
demand. Short- and long-run marginal costs are equal when capacity is optimal.    

 

Understanding why land transport infrastructure costs and prices might deviate from 
efficient levels is fundamental to developing possible solutions. There is a range of 
possible reasons: 

• natural monopoly characteristics of road and rail infrastructure present a number 
of challenges for efficient infrastructure provision and pricing within and 
between modes; 

• price distortions might be brought about deliberately or unintentionally by 
government interventions such as taxes, subsidies or regulatory policies; and 

• spillovers associated with the use of transport infrastructure, such as pollution, 
accidents or congestion, may mean that the social costs of using transport 
infrastructure exceed the private costs borne by users.  

That said, the costs of gathering information, monitoring use and other related tasks 
may, at some point, simply outweigh the benefits of attempting to make pricing yet 
more cost-reflective — in this event, the status quo may be ‘efficient’, in the sense 
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of being the best-achievable given the constraints. Even commercial organisations 
can find it too costly to identify all potentially relevant cost drivers. 

3.2 Efficiency in natural monopoly infrastructure  

Both road and rail infrastructure possess natural monopoly characteristics (box 3.3). 
Investment in below-rail infrastructure (track) is indivisible or lumpy and exhibits 
significant economies of scale (decreasing costs), at least for particular lines (so-
called economies of density).  

 
Box 3.3 What is a natural monopoly? 
A natural monopoly is said to exist if, given the level of demand for a good, service or 
facility within a market, one firm/entity can produce the required outputs at lower cost 
than can two or more firms/entities.  

The basic conditions for natural monopoly generally relate to the nature of costs and 
investment — such as the ‘lumpiness’ of investment and related economies of scale, 
density and/or economies of scope.  

A reasonable rule of thumb is that a natural monopoly is more likely to exist where 
capital costs are large relative to variable costs (implying high average costs compared 
with marginal costs). 

Sources: Baumol, Panzar and Willig (1982); King (2000). 
 

There probably is more scope to vary the standard and capacity of a road than of rail 
track (Starkie 1990). Choices include whether the road is sealed or unsealed, the 
number and width of lanes, the depth of the pavement, and so on. But public roads 
still are lumpy investments, generally requiring at least two lanes, regardless of 
levels of use.  

There also are ‘economies of scope’ in the provision of road and rail services: that 
is, one road or rail line can provide services to passenger and freight transport more 
efficiently than separate infrastructure for each.1 In addition, roads and (to some 
extent) rail, deliver network benefits. The benefits to users of the interconnectivity 
of roads, for example, suggest that it is highly unlikely that there would be room for 
competition from another network provider, even if the existing network were 

                                              
1 However, while serving passenger and freight segments with one road is cheaper than with two, 

there are diseconomies of scope in building a road for both markets, because the road must be 
built to carry heavy vehicles even if their use of the road does not determine road capacity. 
Nonetheless, these additional costs do not appear to be so large as to outweigh the cost savings 
from building just one road. 
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operating at capacity. In these circumstances, it would be more efficient to augment 
the existing network than to duplicate it.  

Natural monopoly infrastructure poses several challenges for the attainment of 
efficiency. On the one hand, a single provider can produce services at lower cost 
than two or more providers. But, on the other hand, a single provider may have 
significant market power, with an attendant risk of higher prices and lower 
consumption than is optimal. Even where the two modes directly compete, which is 
the case for road and rail infrastructure in intermodal markets, if either has excess 
capacity, pricing at average cost (to recover total costs) rather than marginal cost 
will inefficiently deter use at the margin. All else given, the greater the gap between 
average and marginal costs, the greater the marginal efficiency loss arising from 
average cost pricing. There are various possible ‘solutions’ to the pricing dilemma 
created by natural monopoly infrastructure, ranging from full government provision 
to (regulated) private provision (box 3.4). 

Importantly, though, these solutions involve more than different approaches to 
pricing. Different institutional arrangements have fundamentally different 
implications for productive, allocative and dynamic efficiency. There is a 
particularly significant risk of inefficient investment and production with 
government as provider.  

In Australia, the manifestly inefficient provision of services, and/or provision of 
poor quality services, by government utilities, led to the progressive corporatisation 
and privatisation of communications, electricity, gas and rail networks in the 1980s 
and 1990s (PC 2005d). The result has been improved productivity and performance. 
As discussed in chapter 2, coinciding with reforms in rail in the 1990s, productivity 
in government-owned railways increased on average by nearly 10 per cent a year.  

Despite the potential for similar efficiency benefits, roads continue to be provided 
by government agencies. Possible explanations are discussed in the following 
section. 
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Box 3.4 Public versus private provision of natural monopoly services  
One remedy for pricing of natural monopolies has been for provision of these services 
by government, with fixed costs borne by taxpayers. In theory, the conditions for 
economic efficiency can then be met in the market concerned — that is, optimal 
provision (assuming optimal central planning of investment decisions) and, by pricing 
at marginal rather than average cost, optimal consumption or use (assuming all other 
goods and services in the economy are priced at marginal cost).  

But public provision of services subsidised from taxation brings inefficiencies of its own. 
In the absence of non-distorting lump sum taxes, there will be efficiency losses 
incurred in raising taxes to fund public investment. Using general taxation to cover the 
fixed costs of public provision of certain services also may involve undesirable 
redistributions of income. 

Arguably the most serious issue is the risk of inefficient investment and production, 
because of the absence of market signals and commercial disciplines. Even if public 
sector decision-makers strive to maximise community welfare, if users are required to 
pay marginal costs, decision-makers may have scant revealed information about the 
total willingness to pay for infrastructure projects, increasing the risk of poor investment 
decisions. More realistically, without the commercial discipline imposed on managers 
by a requirement for a return on assets, government providers of infrastructure 
services may do so at inefficiently high cost, with investment decisions being sub-
optimal.  

While commercial provision of natural monopoly services brings the benefits of better 
incentives, inefficiency may arise to the extent that some sales at the margin are 
forgone if prices exceed marginal costs. However, any ensuing marginal losses must 
be weighed against the across-the-board benefits of more efficient production and 
investment. Privatised enterprises, in particular, seem to display a more innovative 
approach to service provision. At any rate, as discussed in chapter 3, commercially-
operated utilities, such as rail, still may be able, as well as have an incentive, to 
capture marginal sales through discriminatory (Ramsey) pricing. That said, such 
pricing, though potentially efficient, may be discouraged or even curtailed by regulators 
(chapters 6 and 11).   
 

Is the road network different from other public utilities? 

Unlike rail, except for some privately built and operated toll roads, provision of the 
public road network has not been placed on a commercial footing in Australia — or 
indeed in any other country. The Australian road network is augmented and 
maintained by various public authorities and agencies, with funding largely from 
general revenue (although, as noted in chapter 2, road expenditure has been 
substantially exceeded by revenue from fuel taxes and other vehicle-related 
charges).  
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An issue pertinent to discussion of appropriate pricing of road infrastructure is 
whether roads should continue to be provided in this way. As discussed in 
chapter 9, road pricing reform within the current institutional framework — where 
revenue from most road charges would continue to flow into general revenue and 
road provision would be decoupled from price signals — may provide significant 
efficiency and information benefits, but is unlikely to capture the full potential 
benefits. This is because the major benefits of efficient prices relate to their ability 
to bring forth efficient behaviour by road users as well as by suppliers of road 
infrastructure. But is institutional change feasible? Is the road network a public 
good and, as such, fundamentally different from other natural monopolies, such as 
rail infrastructure or telecommunications networks?  

The two key characteristics of public goods are that they are ‘non-rival’ in 
consumption (one person’s consumption does not affect the amount available to 
others), and ‘non-excludable’ (people cannot be prevented from consuming the 
good even if they refuse to pay for their use of it).  

• Many goods and services exhibit degrees of non-rivalness (ranging from so-
called pure to impure public goods). Natural monopolies, including road and rail, 
exhibit non-rivalness when they are uncongested. But some degree of non-
rivalness would not seem to be a sufficient argument for continued public 
provision of roads — as noted earlier, even where average costs exceed marginal 
costs, a commercial provider can potentially structure prices so that the loss of 
consumption at the margin is minimised.  

• Unlike rail, which can easily charge for each train because track access must be 
managed, the use of roads essentially has been treated as ‘non-excludable’ 
because the costs of charging directly for use of a particular road, for example, 
have simply been too high. Instead, indirect charging mechanisms have been 
used, predominantly vehicle registration fees and fuel excise. To some extent, 
the use of roads for local access is charged for through property rates or 
developer infrastructure charges. But, provided users have a registered vehicle, 
they can access any part of the network as often as they wish. (Fuel taxes may 
influence overall use of the network, but not which roads are used, or when.) 
Electronic and satellite tracking systems have the potential to make individual 
user pricing of at least parts of the road network economically feasible, although 
currently the costs are not insignificant. New and emerging technologies, 
therefore, may provide a platform for fundamental change not only in the way 
road use is charged for, but in the way the road network is provided in future.  

Importantly, new charging technologies may facilitate more commercial provision 
of roads. However, the technical feasibility of more finely-tuned road user charging 
is a necessary but not sufficient condition for pricing and institutional reform. 



   

52 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING  

 

 

Broadly speaking, the potential benefits are those that have driven corporatisation 
and privatisation of other utilities — lower-cost and more innovative and customer-
focused service provision and efficient investment. But there remain some difficult 
and, in some cases, possibly intractable problems, including: 

• the risk of abuse of market power by a commercial road provider, with possible 
implications for efficiency. While market power can be regulated, this brings 
another set of complications, with potential efficiency trade-offs. That said, 
regulation of market power is not confined to road infrastructure provision and 
would not appear to be an insurmountable barrier. Moreover, government 
owners of roads also possess market power, although their actions are likely to 
be conditioned by possible electoral sanction; 

• arguments that the road network itself provides substantial social benefits 
beyond those accruing directly to road users and, hence, should be provided 
virtually free of charge. According to Blum (1997), these benefits of road 
networks: ‘develop through competition as a creative means of encouraging 
social and economic innovation’ (p. 241). While there is continuing debate about 
the robustness of this argument (see Greene and Jones (1997)), it is generally 
agreed that it is more likely to apply in developing countries than in a country 
such as Australia where the road network is mature; 

• substantial practical obstacles to institutional and pricing reform, including 
potential privacy implications of road user charges and the fact that the 
responsibility for the road network currently is spread across all levels of 
government;  

• experience with privatisation of other natural monopolies (including rail) 
suggests that political considerations are likely to continue to influence pricing 
and investment decisions directly or indirectly, possibly limiting the potential 
efficiency benefits; and  

• the range of services provided by roads, in addition to motorised access, which 
are not likely to become amenable to pricing. For example, roads are used by 
pedestrians and cyclists for access to homes and businesses. In principle, these 
services could continue to be provided by a commercial operator (for example, 
via contracts between governments and commercial operators to allow such 
access), but the costs of writing, monitoring and enforcing contracts may be 
prohibitively high.  

Whereas rail networks are now generally provided in commercial settings, roads 
continue to be provided through government department processes. This has 
largely been inevitable given the infeasibility, until recently, of direct charging for 

FINDING 3.1 
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road use. Tensions between these two approaches (and the related differences in 
charging arrangements) lie at the heart of claims of competitive non-neutrality. 

More commercial-like arrangements for providing and managing the road network 
would bring lower-cost, more innovative and customer-focused service provision 
and more efficient investment. However, there are a number of obstacles to 
achieving this, in addition to the need for direct user charging to be cost-effective, 
including the ‘public good’ nature of many road services.   

The scope for, and desirability of, institutional reform of road provision are 
examined more fully in chapters 10 and 12. 

3.3 What is efficient pricing?  

A threshold issue is whether the different approaches to pricing of road and rail 
infrastructure result in inefficient distortions of modal choice or, indeed, whether 
they distort choices about use of the road network itself or between land transport 
and other inputs.  

This section discusses principles of efficient pricing, including for competitive 
neutrality. How current charging arrangements for both road and rail compare with 
these principles is assessed in the four following chapters.  

Principles of efficient pricing  

Achieving the highest-valued use of resources generally requires prices equal to the 
short-run marginal social cost for all goods and services, thus ensuring that choices 
across goods and services are ‘competitively neutral’: that is, they reflect relative 
marginal costs. In competitive markets, absent externalities and other distortions, 
with constant or increasing average costs, pricing at short-run marginal cost 
(SRMC) also will ensure that total costs are (just) covered over time — ensuring 
that efficient producers will receive a ‘normal’ rate of return on their investments, 
including an appropriate margin for risk. Consequently, producers will have an 
incentive to invest efficiently over time.  

However, the substantial and lumpy investments and economies of scope involved 
in road and rail infrastructure and, hence, decreasing average costs over substantial 
ranges of use, may render marginal cost pricing infeasible and possibly inefficient. 
As the Australian Logistics Council (ALC) observed: 

FINDING 3.2  



   

54 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING  

 

 

… encouraging efficient investment requires that the prices are set at a level that allows 
the investor to recover the full cost of its investment, including an appropriate rate of 
return. Pricing to encourage the efficient use of infrastructure, on the other hand, needs 
to focus on the marginal costs: the additional costs associated with a small increase in 
use of the infrastructure by infrastructure users with particular characteristics. Prices 
based on these marginal costs may not raise enough revenue to provide an incentive to 
invest in new infrastructure. (sub. 7, p. 3) 

Efficient pricing of natural monopoly infrastructure  

For both road and rail infrastructure, average costs are likely to be above marginal 
costs for significant ranges of use. In these circumstances, marginal-cost pricing (for 
all units sold) generally will not provide an adequate return on existing assets and, 
of greater relevance for economic efficiency, would not provide adequate incentives 
for infrastructure providers to undertake efficient investment over time, replacement 
or otherwise.2  

The challenge is to identify possible pricing options that meet the costs of providing 
efficient infrastructure services, while not significantly impeding efficient use of 
that infrastructure at the margin. The main pricing options are outlined in box 3.5.  

At one end of the spectrum — and usually (although not necessarily) linked to 
government provision of the service — is marginal-cost pricing combined with 
subsidisation of capital costs from general taxation revenue. At the other, are 
various self-financing options, including reliance on rising short-run marginal-cost 
pricing to deliver adequate revenue over the long term; average cost pricing; fully-
distributed cost approaches; prices reflecting long-run marginal costs; multi-part 
pricing; and Ramsey pricing. Some of these approaches can be combined. For 
example, the access or variable components of a two-part charge might be varied 
according to willingness to pay. 

                                              
2 In the absence of cost-based price regulation, natural monopoly providers will have an incentive 

to undertake investments that, on balance, reduce their costs.  
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Box 3.5 Pricing options for road and rail infrastructure 

Short-run marginal cost (SRMC) pricing combined with subsidisation of fixed costs 

Public provision of services subsidised from taxation allows prices to equal SRMC, that 
is, incremental operating costs. However, there will be offsetting efficiency losses from 
raising taxes to fund public investment. In addition, there is a risk of inefficient 
investment and production because of the absence of market signals and commercial 
disciplines. 

SRMC pricing, including congestion charging, over time 

It is conceivable that, over the life of an asset, if demand increases over time and for 
long enough periods, total costs could (eventually) be recovered by SRMC pricing, 
because marginal opportunity costs will incorporate the marginal cost of supplying the 
service, plus congestion costs incurred by users. With large lumpy investments, SRMC 
pricing could mean losses for many years, with no certainty of ever covering costs. 
When infrastructure is optimal, SRMC will equal long-run marginal cost. 

Fully-distributed (financial) cost approaches 

Such approaches essentially allocate all financial, including common, costs according 
to accounting rules or formulae. (The current approach used by the NTC to allocating 
road expenditure essentially is a fully-distributed cost approach.)  

Average cost pricing 

Average cost pricing for all units sold will recoup total costs of provision but may lead to 
a significant efficiency loss (through forgone consumption) where marginal costs are 
significantly below average costs and demand is price sensitive.  

Long-run marginal cost (LRMC) pricing 

If prices are set equal to LRMC, users pay for the attributable incremental operating 
and capital costs of their consumption of a service. However, common costs, which are 
not attributable, may not be recovered under this approach.  

Ramsey pricing for common costs 

The increment above marginal cost is set in inverse proportion to the price 
responsiveness of groups of consumers, so that unattributable costs are recouped in a 
way that least distorts consumption and output.  

Two or multi-part pricing 

Multi-part pricing structures allow common costs to be recouped via access or joining 
fees, incremental capacity costs via access charges and marginal costs via variable, 
use-related charges. While the variable charge encourages appropriate consumption 
by those who pay the entry fee (subject to income effects of the access charge), those 
with a low willingness to pay for the service may be discouraged from consuming it at 
all.   
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Pricing for cost recovery  

The terms of reference state that ‘prices charged should reflect all costs in each 
mode’, thus apparently ruling out short-run marginal cost pricing of road and rail 
freight infrastructure services (supported as necessary by funding of fixed and 
common costs from general revenue).  

While, in effect, taxing freight transport (a production input) to pay for (at least 
some of) the unattributable costs of transport infrastructure may not be the 
least-distorting pricing option available, there are strong reasons for imposing a 
self-financing constraint on transport infrastructure, even though it may mean that 
consumption levels may be somewhat less than the theoretical ideal. First, there is 
the risk of inefficient investment decisions if consumer willingness to pay for the 
total costs of providing the infrastructure is not tested. As observed by the Ministry 
of Transport New Zealand: 

How do we know that the road is justified in the first place? Society is better off with 
the road if the sum of the benefits to all users exceeds the sum of all the costs. If all 
traffics are meeting their SRMC, there is still no guarantee that collectively the benefits 
equal or exceed the total costs … Full cost recovery is thus a legitimate economic 
objective. (2005a, p. 19) 

In addition, the model of subsidised government provision is (implicitly) predicated 
on omniscient, welfare-maximising provision of ‘optimal’ infrastructure. But 
experience shows that the absence of both competition and a profit incentive, 
coupled with the availability of a subsidy to cover total costs, generally leads to 
inefficiently high-cost service provision.3 Consequently, corporatisation and 
privatisation of public utilities in the 1980s and 1990s, coupled with the 
introduction of competition where feasible, significantly enhanced productivity and 
service delivery (PC 2006b). 

Self-financing also means that consumers/beneficiaries (as a group or ‘club’) pay 
for the service, rather than non-users, so that there is no redistribution of income 
arising solely from transport pricing. In this sense, self-financing can also be 
considered to be ‘fair’. However, where infrastructure services are provided 
primarily for social rather than economic reasons, application of the benefits 
principle means that it is more appropriate for the wider community to pay.  

To provide signals about net economic benefits and to encourage more efficient 
service delivery, the total costs of providing freight infrastructure appropriately 
                                              
3 A subsidised private provider might also be inefficient, to the extent that shareholders allowed 

managers to appropriate or waste some of the subsidy.  

FINDING 3.3 
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should be met from users of that infrastructure rather than from general 
taxpayers (unless parts of infrastructure are provided as a Community Service 
Obligation). Self-financing is also ‘fairer’, in the sense that only beneficiaries of 
the infrastructure, in aggregate, pay for it.  

Could short-run marginal cost pricing cover total costs?  

Even if there are substantial economies of scale and decreasing average costs, it is 
conceivable that short-run marginal (opportunity) cost pricing, when capacity 
utilisation is being approached or has been reached, generates sufficiently high 
prices to exceed average costs. Thus, over the life of the asset, if demand increases 
over time, and for long enough periods, fixed costs could eventually be recovered 
by such pricing.  

However, this pricing model normally is not adopted for major infrastructure for 
several reasons. Infrastructure users may value predictability of prices and, thus, 
enter into long-term contracts with providers to smooth the price peaks and troughs 
that otherwise would occur (for example, with prices more closely reflecting 
long-run marginal costs). Indeed, smoother pricing paths may send clearer signals to 
consumers about the costs of providing the service, particularly if long periods of 
low prices encourage inefficient investments (such as inappropriate location 
decisions) by users who expect low prices to continue indefinitely (IC 1992b). Such 
charging — which means that prices could reach very high levels in some periods 
— also often is infeasible for political reasons.  

That said, it has been demonstrated that, under certain conditions, total costs and 
optimal capacity expansion of the road network could be fully funded from prices 
set equal to short-run marginal cost, including the opportunity cost of congestion 
(Gillen 1997, Newbery and Santos 1999). Essentially, these conditions require 
divisible capacity and constant returns to scale in road construction, which may be 
the case where economies of scale in providing additional capacity are balanced by 
diseconomies of scope in providing additional pavement durability for heavy 
vehicles.4 Drawing on work by Small et al. (1989), the Bureau of Transport and 
Regional Economics (BTRE) noted that: 

… twin marginal cost pricing of road wear (for heavy vehicles) and congestion (for all 
vehicles in peak periods or at other times when roads are congested) respectively could 
cover at least 80 per cent of long-term capital and maintenance costs for urban roads. 
(sub. 69, p. 2). 

                                              
4 This ignores numerous other costs not directly related to road construction including the cost of 

land and network traffic management. 
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This suggests, however, that cost recovery would still require prices on average to 
exceed marginal costs, even in urban areas. Moreover, BTRE went on to observe 
that:  

On non-urban roads in Australia, where there may be limited or no congestion, road 
infrastructure will exhibit some economies of scale. Consequently, charging users to 
achieve [full] cost recovery is likely to entail prices that substantially exceed the 
short-run marginal cost of use. (sub. 69, p. 2) 

Applied to the network as a whole, moreover, short-run marginal cost pricing 
(including a congestion charge) could mean that users of congested facilities, in 
effect, would cross-subsidise other roads that may never reach capacity. In this case, 
there could be a risk that congestion charges on some roads would be kept 
inefficiently high, by under-investing in capacity, in order to fund other 
uncongested roads. As Gillen (1997) notes: 

If the excess demand is in fact a reflection of past under-investment, then pricing is not 
the solution but rather the price required to ‘clear’ the market is so high as to provide 
prima facie evidence that investment should be undertaken. (p. 215) 

In any event, currently there is no congestion charging in Australian cities. Hence, 
the substantial capital costs of providing road capacity must be recovered from road 
users in other ways. Thus, typically, prices of both road and rail, on average, will 
need to exceed short-run marginal costs to cover fixed and common costs.  

Ramsey and/or multi-part pricing  

Even in the presence of large fixed infrastructure costs and a requirement for a 
natural monopoly to be (just) self-financing, efficient levels of output (consistent 
with prices equal to short-run marginal cost) may be feasible if there is no 
requirement to set uniform prices. Typically, this will require some form of 
multi-part or two-part pricing (for example, an up-front access fee for the first unit 
plus a variable charge for additional units), or different prices for different 
customers of the same, or different, goods and services (according to willingness to 
pay), or some combination of the two approaches. In this way, unattributable fixed 
costs can be allocated fully to customers, but with marginal consumers and/or 
marginal sales making little, if any, contribution. 

As a result, the efficiency loss that otherwise would arise from average cost pricing 
could, in principle, be reduced or even eliminated, with marginal units sold at prices 
equal to marginal or avoidable cost. The limits of such pricing, in practice, are set 
by the costs (particularly the informational requirements) of doing so, and the 
ability of the provider to prevent arbitrage across market segments. 
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Several participants supported recovery of fixed and common costs based on the 
principle of willingness to pay. For example, the South Australian Government 
commented that:  

… where marginal cost usage charges lead to under recovery of financial costs, 
efficient pricing requires that the revenue gap be raised with minimum efficiency loss. 
These methods take into account the overall benefit that the user is able to gain from 
having access to the infrastructure. They also acknowledge that different operators on 
different routes have the ability to earn vastly different rates of return. In contrast, fixed 
charges assume that all users are able to gain the same benefits and value the existence 
of or access to the system the same. (sub. 61, p. 5) 

Queensland Rail likewise observed: 
… the recovery of common road costs should follow the pricing objective that is 
applied in rail (and other) infrastructure industries — namely that, prices should be set 
in such a way that minimises the distortions to consumption with the objective of 
recovering the full cost of infrastructure provision … In allocating common costs, 
distortions to consumption would be minimised where prices are charged so that 
products whose output is less sensitive to higher charges pay relatively more of the 
common costs. As for rail, such price discrimination is likely to be efficient and 
desirable because common costs constitute a significant proportion of the total road 
costs to be apportioned and different traffics have differing capacities to pay. 
(sub. 53, p. 7) 

The fixed and common costs of both road and rail are significant. Road freight has 
an inherent advantage over rail freight in that roads are also used extensively by 
passenger and other light vehicles. This means that many costs are common to road 
users and can be shared. Such ‘common’ or ‘unattributable’ costs (including, for 
example, street-lighting, signage and traffic management as well as the minimum 
pavement costs for light-vehicle use) are large.  

Rail also serves both passenger and freight markets but its passenger market on 
interstate and regional freight lines is much smaller than for road. This means that 
rail freight inevitably will pay for a relatively large share of the fixed and common 
costs of rail infrastructure. On the other hand, rail may have the advantage of 
information about the types of freight being carried and for some freight (for 
example, coal), there may be little haulage competition. Rail track operators, 
therefore, may have scope to discriminate more finely between types of freight than 
can road infrastructure providers.  

If Ramsey pricing principles were applied to each mode, the mark-up over marginal 
cost for freight with the highest price elasticity of demand could be low. As freight 
that could switch most easily between modes would likely have relatively high 
modal price elasticities, prices for contestable freight in each mode may bear 
comparatively little mark-up over marginal costs, and the modal choice would not 
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be distorted.5 In this case, discriminatory prices in each mode would bring about 
efficient output levels while covering total infrastructure costs (Ministry of 
Transport NZ 2005a).  

Prices set to recover each mode’s total costs, reflecting Ramsey pricing principles 
to the extent possible, have the potential to promote efficient use of road and rail 
freight infrastructure, as well as meeting a self-financing requirement.  

More specifically, while users should be required to cover at least the attributable 
costs of their infrastructure use, their contribution to (unattributable) fixed or 
common costs should be inversely related to the price responsiveness of their 
demand for the services provided, so as to minimise efficiency losses from 
discouraged consumption. 

Moreover, given the information requirements and other hurdles, in practice, 
Ramsey pricing at best is likely to be applied in a ‘rough and ready’ manner. 
Nonetheless, even this is likely to be superior (in terms of efficiency) to other 
allocation methods. Though efficient, such pricing is regarded by some as 
inequitable, however, because those users with fewer alternatives (and, hence, less 
price sensitive demand) may be required to pay more. 

Subsidies, cross-subsidies and community service obligations  

Prices that embody subsidies (or taxes) can inefficiently distort consumption and 
production choices. Such subsidies and taxes also may involve unanticipated or 
undesirable redistributions of income.  

A price is generally considered to be subsidy free if it is equal to, or exceeds, its 
directly attributable or incremental costs of production. Where there is joint 
production, such as for both road and rail infrastructure, a pricing structure is 
considered to be free of cross-subsidies if those otherwise paying for a service pay 
no more when others also consume that service (Faulhaber 1975). For example, 
users of light vehicles, including cars, should not be expected to pay for additional 
pavement strength or maintenance because of heavy vehicle use of roads. Common 
costs also must be covered, however, ideally according to Ramsey principles.  

 
                                              
5 Commission estimates suggest that the own-price elasticity of freight carried on articulated 

trucks is inelastic but more price sensitive than other road freight. This could reflect relatively 
greater scope for intermodal competition (compared with freight carried by rigid trucks) as well 
as differences in the price sensitivities of the types of freight being carried. (Appendix F)  
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Prices charged to users of freight transport network services should at least cover 
the directly attributable or incremental costs of providing the services they 
consume. 

This does not mean that some subsidies to road or rail freight may not be justified6:  

• Some taxes or subsidies may promote efficiency — for example, if they correct a 
distortion such as an unpriced externality.  

• Some apparent subsidies to rail or road infrastructure may provide services that 
benefit the community at large, the costs of which therefore are appropriately 
borne by all of the community rather than just freight infrastructure users.  

A critical question, then, for efficiency (and, thus, competitive neutrality) is to 
identify potentially inefficient subsidisation of a transport mode, or 
cross-subsidisation of services provided within a mode. 

Economic or financial costs?  

Ideally, prices should reflect the efficient economic costs of consuming and 
providing infrastructure rather than actual or ‘historic’ outlays. As discussed in 
chapter 4, a PAYGO system links charges to aggregate financial outlays rather than 
the efficient economic costs of providing infrastructure services. While it is possible 
for PAYGO charges to coincide at a point in time with the annualised economic 
costs of providing infrastructure, swings in the investment cycle can lead to inter-
temporal cross-subsidies among users while they can also be required to pay for 
inefficient spending. For rail infrastructure provision, which has been 
commercialised, allowable revenue ceilings are based on estimates of the efficient 
economic costs of providing services over time. Although the estimation process 
relies heavily on historical cost estimates, it attempts to determine an efficient 
capital cost base.  

                                              
6 Strictly speaking, a government subsidy to meet the fixed or common costs of providing 

infrastructure need not result in inefficient outcomes, provided the investment is efficient; the 
tax raised to pay for the subsidy is non-distorting; and the subsidy does not distort choices 
between modes. That said, such a subsidy would conflict with the express desire of COAG (for 
sound reasons) that freight users should cover the full costs of providing the infrastructure they 
use. 
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Ideally, prices should be set to reflect the economic rather than financial costs of 
providing infrastructure services, so that prices at least cover the costs of efficiently 
providing services into the future, rather than capital costs already incurred. 

The costs of spillovers should be reflected in freight prices  

Economic efficiency requires that prices reflect the full social costs of producing 
and consuming goods and services. Thus, freight prices ultimately should 
incorporate costs (or benefits) imposed on others (box 3.6). For example, if external 
costs are not appropriately incorporated in freight prices, social welfare will be 
lower than otherwise, and use of freight services too high. If external costs differ 
significantly between modes and are not efficiently internalised in both, then modal 
choice (and investment decisions) may be distorted. 

As discussed in chapter 7, there is a range of external impacts imposed by both road 
and rail freight transport. These include congestion costs (borne by infrastructure 
users, including those who take action to avoid peak periods), accident costs (borne 
largely, though not entirely, by users), environmental impacts, including noise and 
local air pollution (borne by the local community), and greenhouse gas emissions 
(which have global impacts). 

That accidents and pollution resulting from trucks and trains are observed does not 
necessarily mean that actions are not already being taken by freight operators, or 
being imposed on them, to reduce them appropriately. Whether they efficiently 
internalise the impacts is a matter for assessment.  

If there are no remedial measures in place, or if existing measures are inefficient, 
the issue then is which policy responses would lead to efficient abatement. In 
devising pricing or regulatory solutions, it needs to be recognised that the socially-
optimal level of external impacts will rarely be zero. This is because actions that 
generate external costs simultaneously generate benefits — the socially optimal 
level of the activity is where the marginal social benefit equals the marginal social 
cost (figure 3.1). Abatement measures also are likely to involve significant direct 
costs such as the cost of buying equipment (to reduce emissions, for example) as 
well as monitoring and enforcement costs incurred by regulatory agencies.  

FINDING 3.6 
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Box 3.6 The economics of externalities 
Externalities refer to situations where the actions of a decision maker affect the welfare 
of other individuals, but where the decision maker does not have an incentive to take 
these effects fully into account. These ‘spillover’ effects may be positive or negative. If 
they have a positive effect, it may be desirable to encourage more of the activity, 
depending on the marginal cost–benefit trade-off. If the impact is negative, social 
welfare may be improved by a reduction in the harmful activity.  

The ‘optimal’ level of an externality is unlikely to be zero, because the production 
generating the externality creates benefits (to the producer of the externality) at the 
same time as imposing costs on others. Figure 3.1 is a stylised representation of the 
marginal damage (MD) and (net) private marginal benefits (MB) flowing from 
generation of an externality, such as air pollution. Without intervention, the ‘producer’ 
of the externality produces to the point where the net MB to them of the activity is zero, 
that is, at output level B. At this point, MD exceeds MB (by BC) and the externality is 
said to be ‘policy-relevant’. The optimal level of the activity (and externality) is at A, 
where MB and MD balance. Any further reduction in the activity (to a level less than A) 
would result in net social losses, because the loss of benefits (from otherwise 
undertaking the activity) would exceed the additional benefit from further reductions in 
damage. At A, external damage continues to exist, but is ‘internalised’ and is no longer 
‘policy-relevant’. 

Figure 3.1   The optimal level of an externality (point D) is not zero 

 
Where external effects are confined to a relatively small area or a small number of 
individuals, they can be ‘internalised’ in a variety of ways without government 
intervention. For example, neighbours negotiate, local communities form ‘clubs’, firms 
integrate. Where large numbers of people or businesses are affected by externalities, 
private solutions may not be feasible. The high costs of negotiating solutions and the 
problem of ‘free-riding’ (that is, some people not paying for their share in the benefits of 
remediation), are possible reasons. In this circumstance, policy intervention may be 
required. Efficiency requires measures that deliver the optimum externality level at 
least cost, such as a unit tax on the externality, equal to AD.   
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Consequently, care must be taken in identifying which effects are policy-relevant 
externalities (not appropriately accounted for in transport prices) and which are not. 
Simply adding up the total costs of observed pollution, for example, and applying a 
tax equal to the average pollution cost across all road freight users, is unlikely to 
generate an efficient outcome because it neglects to take into account the benefits 
forgone by reducing the activity.7  

It also is unlikely to target the source of the externality. Applying a tax on all freight 
network use to reduce, say, air pollution in an urban area would address the problem 
only partially (because passenger use would be exempt), and would do so indirectly 
and inefficiently (pollution would only fall to the extent it was linked to a reduction 
in overall network use, resulting in too little reduction in urban areas and too much 
in non-urban areas). Moreover, with the exception of road congestion, most 
externalities related to freight are not derived directly or solely from the use of 
infrastructure — there is a range of other inputs (including fuel, vehicles and 
drivers) involved in the generation of external costs, such as accidents, noise and air 
pollution.  

Although it is conceivable that freight transport generates some positive spillovers, 
some claimed external benefits of the road or rail network may not be true 
externalities. Some participants (for example, Coles Myer, sub. 47) suggested that 
road and rail freight generate significant benefits for downstream users. But such 
flow-on benefits generally are not additional to the direct benefits accruing to 
immediate users, and will be embedded in the (derived) demand for freight 
infrastructure services.  

That said, there may be some positive, pervasive externalities from providing 
transport networks, such as the scope for increased social interaction and access to 
remote regions and community services. Such benefits would not be taken into 
account by a commercial network provider because of the infeasibility of charging 
for them, but governments could purchase them from a private provider or provide 
them on the community’s behalf.  

Failure to have policy-relevant externalities reflected in the prices users pay for 
road or rail freight transport can distort consumption and production, generating 
efficiency losses. However, care needs to be taken to identify the extent to which 
external impacts already have been internalised.  

                                              
7 If the externality had already been internalised, imposing a tax equal to the average cost of 

observed pollution would reduce the level of the polluting activity below the optimum, reducing 
community welfare.  
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Efficient (lowest-cost) abatement of externalities, generally requires measures that 
target their source as directly as possible and take into account both costs and 
benefits of abatement. External costs will then be efficiently reflected in the costs 
(and prices) of freight, resulting in lower levels of freight transport activity. 

‘Efficient’ prices also must take into account transaction costs  

Although it is desirable to match prices of a good or service as closely as possible 
with the opportunity costs of supplying it, in practice, the costs (including the costs 
of gathering information and adjusting price schedules, as well as costs incurred by 
consumers) of implementing prices that precisely match marginal costs are likely to 
preclude such pricing. Hence, inevitably, there will be a considerable degree of 
price averaging — over time, across customers and units sold. A commercial 
operator, for example, will weigh the additional revenues from introducing more 
cost-reflective pricing against the additional costs of doing so, including any 
additional costs incurred by customers from price volatility or complexity, which 
could reduce what they are prepared to pay the supplier. For this reason, it is 
unlikely that efficient charging would require cost estimation and attribution to the 
nth degree. Consequently, introducing more cost-reflective pricing for road 
infrastructure use in order to promote consistency and competitive neutrality 
between road and rail, without taking into account transaction costs, could lead to 
net efficiency losses. 

The potential efficiency benefits of achieving greater pricing accuracy must be 
weighed against the implementation costs. 

Pricing for competitive neutrality 

As noted earlier, efficient pricing generally requires prices equal to marginal costs 
for all goods and services consumed so that choices are based on relative marginal 
costs. If a price for a good or service does not reflect its social costs, choices will be 
distorted (unless prices for other goods are similarly distorted). Price distortions 
may also skew investment decisions, perpetuating inefficient outcomes over time.  

A focus of the current inquiry is on competitive neutrality between road and rail 
freight infrastructure: in other words, whether relative prices of these two 
potentially substitutable modes reflect their relative costs. But although this choice 
margin is important, other margins also have potential efficiency implications, 
including choices within modes, between land and other modes of transport, and 
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between transport and other inputs (over time, for example, businesses could 
relocate or restructure, reducing transport requirements). 

The central task in assessing competitive neutrality is to identify any subsidisation 
of a transport mode or service or cross-subsidisation within a mode. In doing so, it 
is important to examine all potential sources of freight price inefficiency, not just a 
subset of them. But identifying what constitutes a distorting subsidy (or tax) can be 
problematic. Even if they can be identified conceptually, measuring them in practice 
is often difficult. 

 
Box 3.7 Why competitive neutrality matters 
The terms of reference for this inquiry emphasise the need for consistent and 
competitively neutral pricing to promote efficiency in road and rail freight infrastructure. 
As outlined in chapter 1, to some extent, the focus on consistent and competitively 
neutral pricing reflects a view that current approaches to costing of, and charging for, 
road use might be giving road freight an unfair advantage over rail. In particular, there 
is a suggestion that if some heavy vehicles, especially B-doubles travelling long 
distances, were required to pay more for their use of roads, competitive neutrality 
between the modes would be promoted.  

The original interpretation of competitive neutrality emerged from Competition Policy 
Agreement principles, requiring government-owned enterprises to charge prices that 
reflected all costs that a private sector enterprise delivering the same goods or services 
would face — including an appropriate rate of return on assets and all relevant taxes 
and charges. In that context, promoting competitive neutrality with a view to increasing 
competition in the provision of goods and services previously provided by (often 
inefficient) government monopolies, would promote efficient outcomes for the 
community. In the present context, assessing competitive neutrality is more complex 
because it is being applied more broadly to two transport modes which provide 
substitutable but often somewhat different services.  

If prices of road and rail did not reflect their relative costs, there could be inefficient 
diversion of freight from a lower cost to a higher cost mode. Additional inefficiency 
could arise if prices for one or both modes were subsidised: there then also would be 
‘over-consumption’ of freight services relative to other goods and services. Because 
the two modes have quite different cost structures and institutional arrangements, 
ascertaining the extent of relative (and overall) subsidisation is difficult.   
 

For example, because of the inability (at least until recently) to monitor and charge 
for road use directly, charging instruments have been limited to taxes on vehicles 
themselves (such as registration fees) and on vehicle inputs as proxies for use of 
road services (principally fuel taxes). Notional road user charges for heavy vehicles, 
therefore, have to be estimated using a fully-distributed (financial) cost approach 
which, in the absence of full information about road use, inevitably must average 
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road expenditure across broadly-defined truck classes. As discussed in chapter 5, 
the significant averaging involved in the current PAYGO heavy vehicle charging 
arrangements camouflages large differences in costs across road types. 

Unlike rail, deemed road user charges are based on the financial cost of supplying 
an average bundle of network services and are not directly linked to the economic 
cost of providing road services actually consumed by particular users.8 Actual trip 
costs may vary significantly from the network average when costs of different types 
of road vary. As the Australian Competition and Consumer Commission observed:  

Under the framework in which the NTC makes determinations for heavy vehicle access 
charges, costs are not measured directly and access prices are set to recover allocated 
expenditures rather than reflect costs associated with individual services. (sub. 44, p. 1) 

Furthermore, the lack of commercial discipline and market signals under current 
institutional arrangements may detract from the efficiency of road provision. Thus, 
even if a certain class of truck that competes on transport corridors with rail were to 
meet its network cost allocation, a question would remain as to whether some trucks 
are effectively cross-subsidising either inefficient road provision, or road spending 
undertaken for CSO reasons (box 3.8).  

 
Box 3.8 When are CSOs just subsidies? 
Some government financial contributions to rail and road infrastructure may be used to 
purchase services that benefit the community at large, or particular remote 
communities (so-called Community Service Obligations), that would not be 
commercially viable. The costs of such services are more appropriately borne by the 
community at large than by freight infrastructure users.  

Nevertheless, freight infrastructure users should at least pay for the marginal costs of 
their own infrastructure use, whether or not that infrastructure has been provided for 
non-economic reasons. 

Simply labelling government payments a CSO does not necessarily mean that they are 
not subsidising a particular mode. The incidence of the subsidy, rather than its label, is 
what matters. Any payments to upgrade a road or rail line to carry freight from a 
particular region would directly assist transport operators and some local producers, 
with some flow-on benefits to the local community. It is important though to apply funds 
to achieve the objective in the least-cost manner. For example, if the objective is to 
provide access to a remote community, what would be the least-cost means of 
providing access?   
 

                                              
8 Prior to reforms in the 1990s, similar problems characterised the rail sector, with some users 

(especially the coal industry) cross-subsidising other parts of the network (PC 1998 and 1999c).  
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The point is that, without knowing the efficient cost of the services a truck 
consumes on a particular road or road type, bringing about seemingly 
‘competitively neutral’ pricing based on existing network cost allocations may not 
promote economic efficiency. It could detract from both efficiency and competitive 
neutrality if road were, absent the cross-subsidy, the lower-cost mode on some 
corridors for contestable freight. 

Unlike road, infrastructure prices for rail are much more closely related to costs of 
actual use, and commercial incentive structures should help promote least-cost 
provision. But the efficiency of rail infrastructure pricing, provision and use is also 
affected by economic and other regulation. For example, rail freight costs and prices 
may be inefficiently high because of fragmented safety and other regulations 
(chapter 11). Economic regulation of rail infrastructure pricing, moreover, might 
constrain rail infrastructure prices and revenues, possibly diminishing the long-run 
viability of some lines. 

Governments also continue to invest in rail infrastructure for a range of reasons, 
including as a means of addressing road externalities where they are not addressed 
directly and for community access reasons (chapter 6). While some of these 
contributions can be considered to be funding CSOs, others appear to be simply 
funding freight infrastructure, without any apparent expectation that these 
contributions will be recouped from rail users. Government owners of rail 
infrastructure also appear to tolerate relatively low rates of return. This may or may 
not constitute a subsidy, depending on the duration of poor returns as well as 
whether the rail service will continue to be provided in the future.  

A full assessment of all relevant subsidies, and other potential sources of price 
distortion, in both road and rail freight is required to enable judgements to be made 
about whether competitive neutrality and broader efficiency objectives are being 
compromised. 

Allocating common and fixed costs: implications for competitive neutrality 

As discussed earlier, efficient allocation of unattributable costs requires application 
of Ramsey pricing principles. But if Ramsey pricing could not be applied even 
roughly in either road or rail, then the allocation of fixed and common costs could 
distort modal choice by distorting relative modal prices for contestable freight. 
Boiteux (1971) and others (box 3.9) show that to minimise distortion of the choice 
of transport mode, when Ramsey or other distortion-minimising pricing cannot be 
applied within each mode, relative distortions from marginal cost prices in both 
modes should be equalised for contestable (demand interdependent) freight. 

FINDING 3.9 
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Depending on the initial relative prices and demand elasticities, this could require, 
for example, increasing road charges to encourage a demand switch to rail, such that 
the gap between rail’s price and marginal cost was narrowed. Modal choice 
effectively would then still be based on relative marginal costs of road and rail.  

This limited version of optimal taxation principles essentially would involve 
application of Ramsey pricing jointly across both modes. As for Ramsey pricing 
within a mode, this would require knowledge of the relevant elasticities and, 
furthermore, assumes the existence of a benevolent, omniscient planner. As noted in 
box 3.9, in practice, rough application of Ramsey pricing within each mode is likely 
to be a practically superior option.  

 
Box 3.9 ‘Optimal’ taxation principles and transport pricing  
In the absence of marginal cost pricing for all goods and services (for example, 
because of decreasing costs), optimal taxation involves applying a set of taxes and 
subsidies that minimise distortions from marginal cost prices across the economy.  

Baumol, Panzar and Willig (1982) apply the same principle at the industry and firm 
level. For example, where an industry must cover its costs, but one firm is making 
losses (for example, because of decreasing costs), it may be efficient to tax another 
profitable firm to subsidise it. If each firm in the industry is required to cover its costs, it 
may be efficient to tax one firm to shift some consumption and production to another 
exhibiting decreasing costs. The optimum is achieved where the marginal loss from 
raising the tax equals the marginal gain from reducing the cost (and increasing 
consumption) of output of the rival firm.  

However, Baumol, Panzar and Willig (1982) go on to observe that ‘autarkic’ Ramsey 
optimality — that is, each firm efficiently covers its costs without regard to the effects its 
actions have on other firms — may be the ‘best that generally can be hoped for in a 
decentralised market’ (p. 344). With independent pricing, any two firms producing the 
same goods in equilibrium must have equal marginal costs which equal the market 
price.   
 

Where transport modes are substitutable, and where pricing structures lead to 
differential departures from marginal cost pricing in each, joint application of 
Ramsey pricing principles could minimise these distortions. In practice, the 
substantial informational requirements must be weighed against potential marginal 
efficiency benefits. Rough application of Ramsey pricing principles in each mode 
separately, is likely to offer the best practical solution. 
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3.4 Pricing distortions and efficient investment  

If prices are distorted, investment decisions also are likely to be distorted, thus 
perpetuating and possibly exacerbating inefficient outcomes over time. For 
example, if some heavy vehicle charges are below their efficient levels (because of 
inaccurate road infrastructure cost allocation or a failure to account appropriately 
for externalities), then use of road freight will be greater than otherwise. This 
additional use of roads may encourage investment in additional road capacity and, 
conversely, discourage use of, and investment in, rail infrastructure.  

Different institutional arrangements for road and rail infrastructure provision may 
also distort investment decisions. It is suggested, for example, that road investments 
are favoured over rail investments because the former are based on an assessment of 
all social costs and benefits whereas rail investment must be privately profitable. 
For example, the Queensland Branch of the Rail, Tram and Bus Union commented:  

A key strategy to ensuring a balanced transport system is to have a consistent 
evaluation methodology for investment across all transport modes, with due 
consideration of externalities. (sub. 8, p. 18) 

The Western Australian Government (sub. DD122) also observed that commercial 
provision of rail resulted in sub-optimal investment in that mode relative to road.  

In the presence of external costs and/or benefits which are not adequately 
incorporated in the costs of freight, social and commercial investment criteria will 
deliver different outcomes. For example, private rail investments may be below 
their socially efficient level because rail operators cannot charge beneficiaries of, 
say, a reduction in road congestion or air pollution brought about by a switch in 
demand induced by improved rail services. The first-best solution is to price (or 
regulate) the road externality directly; but if this is infeasible, a second-best option 
might be to subsidise rail investment, based on application of social benefit–cost 
criteria. The AusLink framework essentially adopts this approach. However, the 
difficulties and uncertainties of measuring externalities, and the extent to which 
they are already internalised, suggest a cautious approach.   

Several participants have also suggested that the prospects for an efficient freight 
transport system and efficient intermodal substitution are likely to be constrained by 
the legacy of past decisions, which may have been influenced by distorted modal 
prices. In particular, it is claimed that longstanding under-investment in rail 
infrastructure is a major cause of current service difficulties which reduce rail’s 
ability to compete with road (box 3.10). In its review of the rail industry in 1999, 
the Commission observed that government-owned rail operations appeared to have 
suffered from a lack of investment and maintenance funding (PC 1999c). 
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As noted earlier, road users also may bear costs of inappropriate or inadequate 
maintenance and investment. Under current institutional and funding arrangements 
for road, heavy vehicles pay a charge to fund road expenditure, regardless of its 
economic merit. Although road investments generally are subject to cost–benefit 
analysis, the decision-making process is neither transparent nor consultative and is 
open to political influence. According to the ALC:  

… current [road] funding arrangements mean that commercial pressures to invest and 
operate efficiently are muted or absent and there are limited incentives to be efficient in 
allocation of investment funds in the road sector. (sub. 7, p. 5) 

Moreover, road investments may be inefficiently constrained by budget rationing, 
potentially reducing any bias to road investment over rail.  

 
Box 3.10 Under-investment in rail — participants’ views 

Rail infrastructure has been allowed to run down in many parts of the country. (Country 
Women’s Association, sub. 2, p. 1) 
The VFF is also concerned that the capacity of the rail network has been run down through 
underinvestment to such an extent that it is severely limited in its ability to compete with road 
transport regardless of equal approaches to assessing infrastructure pricing. (Victorian 
Farmers’ Federation, sub. 18, p. 1) 
Capital expenditure to repair the exponential damage occurring to rail infrastructure, 
nationally, has to be adopted to undo the years of neglect which have created such 
inefficiencies, which have forced commodities onto the road system. (Lachlan Regional 
Transport Committee Inc., sub. 25, p. 1) 

 
 

However, although poor decisions may have been made in the past in both modes, 
any rectification today would need to yield a future pay-off in its own right. In other 
words, decisions taken today must be based on expected net social benefits 
(appropriately measured). The policy focus, therefore, should be on minimising the 
likelihood of future mistakes. Efficient prices for providing land transport 
infrastructure would signal whether increased investment in either mode is 
warranted. Appropriate institutional arrangements would help to ensure that price 
signals motivate efficient investment decisions.  

The impacts of poor investment decisions in the past should be rectified only where 
investments would yield an appropriate pay-off in the future. 
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4 Assessing road infrastructure costs 

 
Key points 
• In principle, the PAYGO approach to estimating the costs of road service provision 

provides no inherent subsidy to heavy vehicles in aggregate over time.  
• However, PAYGO has a number of limitations, including cross-subsidisation among 

heavy vehicles and the fact that it provides limited signals for efficient investment.  

• There is some evidence that intertemporal cross-subsidies have been a feature of 
the current PAYGO system. 
– Based on the limited data available, it appears road spending has been below 

the annualised financial cost of road service provision in recent years. Road 
spending would be expected to increase in the future in order to maintain service 
levels and there is some evidence that this is already occurring.  

• In the current institutional framework, the major benefit from moving to a lifecycle 
approach to assessing road infrastructure costs would be to reduce intertemporal 
cross-subsidies. However, the costs of adopting such an approach, primarily 
through its more intensive data requirements and reduced transparency, may be 
significant.  

• Changes to the institutional framework for road investment decision-making, or a 
move to location-based charging, would make the case for adopting a lifecycle 
approach more compelling.   

The terms of reference require the Commission to assess the costs (both financial 
and economic) of providing road and rail freight infrastructure. There has been 
some criticism of the current ‘pay-as-you-go’ (PAYGO) approach to estimating the 
costs of road service provision. This chapter examines alternative methods for 
assessing the capital and operating costs of providing roads and, in particular, the 
scope to move from the PAYGO approach. 

Section 4.1 provides an in-principle discussion of the differences between financial 
and economic approaches to assessing the costs of road provision. Section 4.2 
examines claims that the current PAYGO approach provides a subsidy to road 
users. Limitations of the PAYGO approach, and the scope for these to be addressed 
through forward looking prices based on economic costs, are discussed in 
section 4.3. 
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Potential subsidies arising from the attribution of costs to freight transport vehicles, 
or to the level and structure of road user charges, are examined in chapter 5. The 
level of cost recovery of rail infrastructure providers is discussed in chapter 6.  

4.1 Financial or economic costs? 

In order to determine the appropriate share of road infrastructure costs to be 
recovered from heavy vehicles, it is first necessary to establish the total costs of 
providing road infrastructure. The current PAYGO approach uses actual 
expenditure on the provision and maintenance of road infrastructure as the basis for 
estimating the costs to be recovered through heavy vehicle charges (box 4.1).  

 
Box 4.1 How does PAYGO work? 
The PAYGO approach employed by the National Transport Commission (NTC) 
estimates the annual cost of road service provision from the average of road 
expenditure over the previous two years and the current budget year. Expenditure data 
are collected for the whole road network, and include road capital and maintenance 
expenditure at all levels of government. In this sense, the (three-year averaged) annual 
capital and maintenance expenditure is recovered in full in the period in which it is 
incurred.  

As noted in NTC (2005c), annual road expenditure will be a reasonable approximation 
of the annualised (financial) costs of road provision in any period (the costs of providing 
the existing road network smoothed over its useful life) under the following conditions: 

• the network is neither expanding nor contracting, nor is the pavement or bridge 
condition changing significantly; 

• network wide expenditure does not fluctuate markedly over time; and 

• traffic growth is relatively steady. 

PAYGO will coincide with the annualised economic cost of road provision if the above 
conditions are met and the existing network, and the road work undertaken to maintain 
it, are efficient.  
 

This focus on recovering ‘financial’ costs was criticised by a number of participants 
who argued that an efficient pricing regime should be based on an assessment of the 
‘economic costs’ of road infrastructure. Others noted that basing road charges on 
economic costs was important to achieve consistent and competitively neutral 
pricing regimes for road and rail (chapter 8). Some participants’ views are 
summarised in box 4.2. 
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Box 4.2 The importance of considering economic costs: participants’ 

views 
… PAYGO, in its current form, is not a sustainable approach for providing future road freight 
infrastructure in Australia. … In principle, it would seem reasonable to employ the same 
“building block” approach to road pricing as is used for water and electricity infrastructure, 
and indeed for some rail infrastructure. (NSW Government, sub. DD96, p. 1) 
ARTC recommends … An estimation of network valuation based on DORC principles and 
full economic cost of the rail and road network … This analysis leads to an assessment of 
full economic cost and a more detailed “apples with apples” comparison of relative road/rail 
cost recovery. (ARTC, sub. DD111, pp. 9–10) 
The PAYGO assumption is convenient as it vastly simplifies the treatment of capital in the 
current fully distributed cost model. However, if prices are to provide signals to decision-
makers about the desirable level and pattern of future road spending they must be cost-
reflective. A better model of the consumption of capital is needed. (Queensland Rail, 
sub. DD100, p. 4) 

 
 

In regulated industries, including rail, economic costs are typically calculated based 
on the efficient costs of replacing the remaining service potential of the asset. This 
is most commonly estimated using the depreciated optimised replacement cost 
(DORC) valuation method (chapter 6).  

The main conceptual differences between PAYGO and an optimised life-cycle 
methodology (such as DORC) are that under the latter approach: 

• a rate of return on capital invested and a depreciation charge are paid each year 
to the asset owner (compared with an upfront payment for new capital assets 
under the PAYGO system — section 4.2); and 

• annual payments are related to an assessment of the efficient costs of providing 
services into the future.  

Applied to the road network, an optimised method would exclude redundant assets 
(those that would not be replaced) and allow for cost reductions that could be 
achieved by changes in technology (for example, new construction techniques, 
materials and/or standards) or by reducing over-engineering (NTC, sub. 73).   

In contrast, although a PAYGO system does not preclude efficient investment 
(which depends on the appropriateness of investment-decision making criteria), 
payments nevertheless reflect what is actually spent, rather than a direct estimate of 
the efficient costs of providing road infrastructure services consumed.  

A considerable proportion of the road network is likely to have been built, or built 
to a higher standard, for social or other non-economic reasons. As noted in 
chapter 5, in these cases, it would not be appropriate for freight users to meet the 
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full costs of those roads. Under the current PAYGO system, the costs of providing 
and maintaining such ‘community-service obligation’ (CSO) roads are included in 
the cost base and then removed, at least to some extent, prior to allocating costs to 
heavy vehicles (chapter 5). A comparable estimate of the economic cost of road 
provision would therefore be based on the efficient cost of replacing the service 
potential of the existing road network.  

Undertaking an assessment of the economic cost of road service provision, 
nonetheless requires some assessment of the efficiency or otherwise of construction 
and maintenance activities across the entire road network. As noted by the NTC 
(sub. 73), the informational requirements for assessing economic costs for the whole 
network are likely to be formidable.  

However, the Australian Logistics Council argued that it may be worthwhile to 
pursue an economic cost approach despite these difficulties: 

… it is much easier in practice to set prices on the basis of financial costs; as the 
Commission points out in the Issues Paper ‘estimating economic costs in practice is not 
straightforward and, moreover, may be limited by data availability’. But in this case, as 
in many others, it is better to be approximately right than precisely wrong. (sub. 7, p. 2) 

The Commission acknowledges that it is the economic costs that are, in principle, 
relevant for efficiency. However, it is also important to know whether the benefits 
of adopting an economic cost approach outweigh the costs.  

A number of inquiry participants claimed that an advantage of moving to an 
approach based on estimating economic costs (sometimes called a lifecycle 
approach) would be to remove an inherent subsidy to road users under PAYGO. 
This is considered in the following section. Other potential limitations of the 
PAYGO approach, and the extent to which they may be addressed by a move to 
forward looking prices based on economic costs are discussed in section 4.3.  

4.2 Does PAYGO provide a subsidy? 

Some parties have argued that the PAYGO approach provides an ongoing subsidy 
to road users (ARA, sub. DD88; Pacific National, sub. DD89; ARTC, sub. DD111). 
These views are based on claims that: 

• PAYGO charges do not provide a return to government on past investment; and 

• fluctuations in road spending may mean that road spending does not reflect the 
cost of road use in a given period.  

These potential subsidies are discussed below.  
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Does PAYGO provide a return on capital? 

It has been suggested that, because PAYGO does not include a rate of return on 
capital, road users, unlike rail users, do not bear the full economic cost of providing 
new network infrastructure. For example, the Australian Rail Track Corporation 
(ARTC) stated: 

PAYGO is unlikely to recover the cost of capital investment, nor provide adequate 
incentives for efficient future investment. Whilst the PAYGO approach recovers the 
cost of undertaking an investment, it does not recover the financing or investment cost 
associated with funding the investment. Depreciation may be recovered, but no return. 
(sub. 11, p. 32) 

The Northern Territory Government commented: 
… the pricing framework for road freight infrastructure does not provide for a return on 
sunk capital — this does not recognise the opportunity cost of capital and given the 
long life of assets and capital intensive nature of freight transport infrastructure 
provision, this could potentially advantage road freight operators over rail … (sub. 28, 
p. 8) 

The rationale for allowing a (regulated) infrastructure provider to receive a return 
on sunk capital is to compensate for the opportunity cost (including risk) of 
undertaking the investment, thereby encouraging efficient investment. However, in 
the case of the road network, capital costs are recovered by the infrastructure 
provider in the period in which they are incurred. In this sense, road users fund the 
investment, bear the opportunity cost of capital and, relatedly, assume the risk. 
Consequently, it would be double counting if PAYGO were to incorporate an 
explicit rate of return — in principle, the net present values of charges under a 
PAYGO and an annualised approach to recouping capital costs are identical 
(box 4.3).1 

                                              
1 This is also evident in the simplified comparison of road capital expenditure methodologies 

prepared by the ARTC (sub. 11, attachment A). The table demonstrates that the net present 
value of capital investments under the lifecycle (renewals annuity) approach is identical to the 
net present value of the same investments recovered in the year in which they are incurred. The 
difference in the net present value of the ‘PAYGO’ approach as shown in the table is the result 
of the 3-year moving average of expenditure (which creates a lag in cost recovery).  
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Box 4.3 PAYGO and return on capital: a stylised example 
This example compares the net present value of charges from road users under a 
PAYGO and an annualised approach to recovering the cost of road service provision. 

Assume the road costs $100 million to build, has a five-year life and zero salvage 
value. The required risk adjusted rate of return for the investment is assumed to be 
10 per cent.  

Under an annualised approach, the costs to road users reflect the services provided by 
the asset at that point in time. An operator investing in the road will expect to receive at 
least a net present value of $100 million (today’s dollars) over the life of the asset or, 
put another way, $100 million plus a risk-adjusted rate of return over five years.  

Under a PAYGO system, costs are recovered in the year they are incurred so that road 
users would pay the $100 million construction cost upfront and only the operating costs 
in subsequent years. The $100 million cost of capital is shifted to road users, who will 
either borrow (and incur interest payments over the period of the loan) or self-finance 
(and forgo the potential to earn returns on other investments). 

Assuming no difference in the cost of capital between the road user and provider, the 
net present value (NPV) of the cost to road users is identical under the two 
approaches. The time path of payments, however, differs significantly with payments 
smoothed somewhat over the life of the asset under the lifecycle approach in contrast 
to the ‘lumpy’ nature of capital cost recovery under PAYGO.  
 

Year Lifecycle approach PAYGO approach 

 Depreciation Return Road user 
payments 

Road user 
payments 

Road user payments 

 $m $m $m Present 
value ($m) 

$m 

0     100 
1 20 10 30 27  
2 20 8 28 23  
3 20 6 26 20  
4 20 4 24 16  
5 20 2 22 14  
NPV    100 100  

 

In a paper prepared for the Australasian Railway Association (ARA, sub. 33, 
attachment B), NERA effectively acknowledged this point. However, it also argued 
that, as the three-year PAYGO averaging period involves a lag in expenditure 
recovery, the government should receive a rate of return to compensate it for the 
cost of financing investment over this period. NERA recognised this would only be 
necessary to the extent that road capital expenditure is growing over time. (If capital 
expenditure were the same each year, the amount returned through the PAYGO 
system would equate to the amount spent.)  



   

 ASSESSING ROAD 
INFRASTRUCTURE 
COSTS 

79

 

This has not been a major issue in previous price determinations, because of the 
relative stability in real road expenditure over the relevant period. However, with 
recent increases in expenditure (see below) this issue may warrant further 
consideration.   

Some participants have argued that because a system of direct road user charging 
was only introduced in the mid 1990s, users are not paying for assets purchased 
prior to this time. In its paper prepared for the ARA, NERA claimed: 

The road regime does not include any costs for historical assets whatsoever in current 
charges. This reflects the full cost recovery for new infrastructure, and assumes that 
earlier assets should be valued at zero. (sub. 33, attachment A, p. 31). 

Similarly, the NSW Government noted: 
… the pre-1992 capital stock, which existed prior to the commencement of PAYGO, is 
ignored (or treated as a sunk cost) by the current PAYGO charging structure. 
(sub. DD96, p. 3) 

While current heavy vehicle road users do not pay an explicit return on historical 
road assets under PAYGO, they pay in full for new road assets that will provide a 
stream of services into the future. In contrast, under a lifecycle approach, users 
would pay an explicit return on existing assets but would only would pay a fraction 
of the costs of any new investments (the costs of which would be spread over the 
life of the asset). The effective ‘rate of return’ paid by users under PAYGO depends 
on the magnitude of their contribution to the capital stock in any period relative to 
past investment in roads. This is essentially a question of how road spending 
compares with the annualised cost of road service provision. As discussed in the 
next section, PAYGO will meet these costs over time. 

The presence of road assets that pre-date the road user charging system does, 
however, raise questions about whether previous road users met the costs of their 
road use. While the national heavy vehicle charging regime has only existed since 
1992, the diesel fuel excise was introduced in 1957, for the express purpose of 
contributing to road costs (box 2.5 in chapter 2). While the real rate of excise has 
varied over time, it has been higher than the current level (net of rebates), for almost 
all of the period since its introduction. Similarly, registration fees were in place for 
heavy vehicles well before the introduction of the road user charging regime.  

It is not possible to assess how revenue from these sources compared with the cost 
of providing road infrastructure for freight transport in each year. However, it can 
be said that at least part, if not all, of the costs of road infrastructure attributable to 
heavy vehicles before 1992 were met by road freight users.  
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Does PAYGO spending meet the costs of road use? 

Road spending and the financial costs of road provision 

The NTC (2005c, p. 14) states that the PAYGO approach is based on the 
assumption that ‘current expenditure provides a reasonable proxy for the annualised 
cost of providing and maintaining roads for the current vehicle fleet’. The 
conditions under which road expenditure will be a reasonable approximation for the 
annualised (financial) costs of road provision in any period, are presented in box 
4.1. Participants have argued that it is unlikely those conditions are met, and 
therefore that charges based on PAYGO will not reflect the costs of road service 
provision (Queensland Rail, sub. DD100; Rail Tram and Bus Union (Qld) and 
Queensland Public Sector Union, sub. DD90). 

However, even though explicit payments under PAYGO may not coincide with the 
annualised cost of providing road services, there is no inherent subsidy to users (as a 
group and over time) under the PAYGO system. As actual spending is recovered in 
every period, the trucking industry will pay its way over time under PAYGO. 

The divergence between road spending and annualised costs in any period means 
there may be ‘intertemporal cross subsidisation’ under a PAYGO approach 
(box 4.4).  

 
Box 4.4 What is intertemporal cross-subsidisation? 
In this chapter we use the term intertemporal cross-subsidisation rather loosely to refer 
to the fact that road spending may be higher than the costs of road use in some 
periods and less in others. In this sense, road users in periods of high spending ‘cross-
subsidise’ users in periods of low spending. However, given the longevity of many road 
transport operations, the same users may over- and under-recover at different points in 
time.  

Of course, to characterise a subsidy properly, the question of what share of total 
spending heavy vehicles should and do pay needs to be addressed. This is discussed 
in chapter 5. 

A related question is the incidence of the subsidy. As discussed in chapter 3, the 
trucking industry is generally highly competitive, therefore consumers are likely to be 
the main beneficiaries of any subsidies to the road transport industry. As such, 
consumers would benefit from lower prices in periods of under-recovery of road 
infrastructure costs and then pay higher prices in periods of over-recovery of these 
costs.   
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Because the time path of payments varies with actual capital expenditure under 
PAYGO, in periods when capital expenditure is high (that is, the net capital stock is 
increasing), users pay more than the user cost of capital. As the Australian 
Livestock Transporters Association noted: 

In periods of significantly increasing investment in road infrastructure, the PAYGO 
charging model will significantly over-recover the Heavy Vehicle sector in comparison 
to what otherwise might be expected to be the charges levied on this sector for a return 
on and of capital; that is, in a period of increased road investment, PAYGO will deliver 
a heavy vehicle charging outcome that recovers above the level that the increased 
investment would represent as a percentage of the total stock valuation. (sub. DD99, 
p. 5) 

On the other hand, users would pay less in years in which capital spending is low 
(box 4.5).  

A similar divergence between costs and spending may occur if there is lumpiness in 
road maintenance spending. If maintenance spending exceeds depreciation  
(consumption) of the road asset in any given period then PAYGO charges exceed 
the annualised costs and vice versa.  

Although lumpiness in both capital and maintenance expenditure is limited in 
practice (by spreading charges for road investment across all network users and by 
using a three-year moving average of expenditure), the potential for intertemporal 
cross-subsidisation is a key limitation of the PAYGO approach (section 4.3). 
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Box 4.5 PAYGO and intertemporal cross-subsidisation: a stylised 
example 

This example compares annual capital spending to the user cost of capital. The user 
cost of capital is a measure of the annualised return that would be required to justify 
retaining the assets in the longer term. The user cost of capital is a function of the 
(depreciated) replacement value of the capital stock.  

Assume that the road network is in a ‘steady state’ — that is, neither expanding or 
contracting (over the longer-term), such that all road capital spending occurs to 
maintain a given level of road service provision over time. If road capital spending is 
constant over time, charges under a PAYGO approach will exactly equal charges 
based on the user cost of capital in every period. However, if road capital investments 
are ‘lumpy’, then PAYGO charges and lifecycle costs may diverge in a given period 
(see below).  
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capital

 
During periods in the investment cycle when the net capital stock is increasing (new 
capital expenditure is greater than the capital stock being retired), users pay more 
under a PAYGO approach. As net capital expenditure decreases, the converse is true. 
Importantly though, users (as a group) pay the same amount over time. As a result, 
even though actual payments may vary from year to year under the two approaches, 
there is no inherent subsidy under a PAYGO system.    

Current road spending and recovery of financial costs  

There is some evidence to suggest that capital expenditure has been below the user 
cost of capital in recent years. Box 4.6 compares the estimated user cost of capital 
for the road network in 2003-04 to actual capital expenditure in that year. If we 
assume that road maintenance (including rehabilitation) has been sufficient to cover 
depreciation of the road network in that period, then this will give an indication of 
the comparison between total road spending with the annualised cost of road service 
provision. It should be noted, however, that there is considerable uncertainty about 
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the accuracy of the road capital stock data used to compile these estimates. In 
particular, there is inconsistency between the ABS valuation and State-based 
valuations compiled by individual state and territory road agencies.  

Capital expenditure was more than 20 per cent below the estimated user cost of 
capital in 2003-04. Similar ‘gaps’ between actual spending and estimated 
annualised capital costs were evident in each year since 1998-99 (the first year for 
which road capital data are comprehensive enough to compile the estimate).  

This apparent difference between capital spending and the user cost of capital 
implies that charge revenues in those years may not have been sufficient to maintain 
the prevailing level of service provision over time. This is consistent with recent 
studies that suggest that investment in road infrastructure has not been adequate 
(chapter 10).  

If capital spending is, indeed, below the user cost of capital it may imply that: 

• parts of the road network are being run down with no expectation that current 
levels of service provision will continue; and/or 

• road capital expenditure is in a ‘low phase’ (either due to inherent expenditure 
‘lumpiness’ or underinvestment) and expenditure will need to increase at some 
point if current levels of service provision are to be maintained. 

While there may be some disinvestment in the road network at the margin (for 
example, the ‘beef roads’ constructed in the 1950s and 1960s may not be replaced 
to the same standard), most of the road network would be expected to be 
maintained, over time, at some acceptable service level. Therefore, road capital 
expenditure would be expected to increase in order to maintain service levels.  

Recent data suggest that an increase in road spending is already occurring. Arterial 
road expenditure reached $6.1 billion in 2005-06, approximately 10 per cent higher 
in real terms than expenditure in 2004-05. Capital expenditure increased by 20 per 
cent over the same period (NTC, sub. DD101). These increases in part reflect 
injections of capital spending under AusLink.  

As the Rail Tram and Bus Union (Qld) and Queensland Public Sector Union noted: 
Investment in road infrastructure has not kept pace with depreciation, as indicated by 
current expenditure levels in the three eastern states which are dramatically increased 
from previous years, in an attempt to reduce the backlog. (sub. DD90, p. 8) 
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Box 4.6 How does road capital spending compare with the user cost of 

capital? 
The user cost of capital for the current road network is estimated by applying a rate of 
return to the net capital stock (the depreciated replacement value of the road network). 
The ABS (2006a) estimates that in 2003-04 the net value of the road network was 
$79.4 billion. Applying a rate of return of 7 per cent produces an estimate of the user 
cost of capital of approximately $5.6 billion. This is above the estimate of total 2003-04 
road capital expenditure of $4.3 billion, based on NTC expenditure data. (A one 
percentage point change in the rate of return would change the estimate of the user 
cost of capital by almost $0.8 billion.)  

Similar analysis was also conducted for the Australian Livestock Transporters 
Association by CRA International (sub. DD99, p. 5). However, differences in the 
expenditure included in the PAYGO base (the CRA estimate excluded some local 
government road spending, but included maintenance spending) lead to a different 
result — PAYGO was shown to exceed the user cost of capital in the CRA analysis.  
 
 $’000 
Net value of road capital stock  
Commonwealth 799 
State and Local 78595 
Total 79394 
Annualised cost  
Commonwealth 56 
State and Local 5502 
User cost of capital 5558 
Current capital expenditure (PAYGO) 4334 

 

Sources: ABS(2006a); NTC (2005d). 

This ABS road network value used to estimate the user cost of capital is low compared 
with the network valuation that would be produced by aggregating the State-specific 
valuations compiled by individual State and Territory road agencies. However, a 
significant component of many of these State valuations is land under roads. 
Consistent with the Financial Reporting by Government Departments Amendment 
(Land Under Roads) this is valued each year at average rateable value. However, 
these values incorporate the benefits of access created by the road network, and 
would significantly overstate the opportunity cost of land.  

However, even excluding land values, State valuations would be higher than the ABS 
figure, suggesting a larger gap between capital consumed and current capital 
spending.  

On the other hand, the PAYGO capital expenditure figure of $4.3 billion potentially 
understates actual capital expenditure. This is because only expenditure defined as for 
‘asset extension and improvements’ (NTC category F) is treated as capital expenditure. 
It is likely that some component of road and bridge rehabilitation expenditure may also 
be for asset improvement. This is not counted as capital expenditure under PAYGO 
because it cannot be separately identified (appendix B).  
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If trucks are to pay their way over time therefore, they must continue to meet their 
allocated share of road expenditure in periods of higher spending, including when 
spending is above annualised costs. The Australian Trucking Association has 
welcomed the increased spending and noted that the industry is willing to accept 
higher charges in this new environment: 

… on the issue of the increased expenditure on road … those increases in funds on the 
heavy vehicle [part of the road network] will be reflected in the road user charge. I 
think that’s to be acknowledged and accepted from our industry’s point of view. (trans., 
p. 69) 

The impact of higher spending on truck charges is discussed in more detail in 
chapter 5. 

Road spending and the economic costs of road provision 

Even though PAYGO will meet the annualised financial costs of road provision 
over time, these charges may not reflect the economic costs of road provision if 
actual road spending is not efficient. 

As discussed in section 4.1, it is particularly difficult to assess whether observed 
network spending has been optimal and therefore whether ‘efficient’ charges and 
service levels would be higher or lower than currently. However, to the extent 
spending has not been efficient, this can impose costs on the road transport industry. 
This can occur either through higher charges (because of uneconomic spending) or 
lower service levels (because trucks do not receive those services for which they 
would be willing to pay).  

As discussed in section 4.1, using a DORC (or any other optimised) valuation  
method to estimate cost, allows for cost reductions that could be achieved by 
changes in technology or more efficient spending. Therefore, a DORC valuation of 
the road network would be expected to be lower than a depreciated replacement cost 
valuation because optimisation provides scope to decrease asset values but rarely to 
increase them (PC 2001b).  

As PAYGO charges meet the financial cost of road service provision over time 
(based on estimates of the depreciated replacement value of the road network), then 
these charges will also meet the ‘economic costs’ of road service provision over 
time.  
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The existing PAYGO approach to estimating the cost of road service provision 
recovers expenditure on roads in the period in which it occurs. In principle, 
PAYGO charges will recover the financial and economic costs of providing road 
services over time, although intertemporal cross-subsidies could arise if road 
spending fluctuates.   

Based on the limited data available, road spending appears to have been below the 
annualised financial cost of road service provision in recent years. However, road 
spending has recently risen and heavy vehicle charges would need to rise if this 
higher spending is to be recovered. 

4.3 Limitations of PAYGO: would other approaches do 
better?  

Even though PAYGO will recover the cost of road provision over time, in practice 
the PAYGO approach has a number of limitations. This section discusses each of 
the criticisms of PAYGO raised by participants and comments on the extent to 
which alternative approaches may address these issues.  

Data quality 

A number of participants raised concerns about the quality of data underlying the 
PAYGO estimates (ARA, sub. DD88; Pacific National, sub. DD89; NTC, sub. 73; 
NSW Government, sub. 50). The NTC collects data on arterial road expenditure 
directly from State and Territory road authorities. Estimates of local government 
spending on roads is obtained from the ABS (NTC 2005d). These data originate 
from information provided from over 700 agencies providing road services, raising 
some concerns over the consistency of data reported (NTC, sub. 73).  

The ARA (sub. DD88, p. 21) has advocated a review of the data provided by each 
jurisdiction, including an independent verification and audit process and the 
development of common cost categories and definitions.  

The Commission notes that well established cost categories and definitions already 
exist for the collection of arterial road data. However, differences between the 
classification of expenditure items under the NTC template and the jurisdictions’ 

FINDING 4.1 

FINDING 4.2 
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normal reporting methods may raise concerns about the integrity of the 
disaggregated data. That said, the States’ and Territories’ internal auditing and 
checking processes, in addition to higher level NTC checks for data anomalies, 
should provide a reasonable degree of confidence in the final expenditure figures.  

Local road spending, however, is not currently reported against a cost allocation 
template. The Commission supports the NTC’s work to develop a disaggregated 
local roads data set (chapter 5).   

While the Commission acknowledges that there may be room for improvements to 
the current process for collecting expenditure data, these data issues are not likely to 
be overcome by a move to lifecycle costing. Indeed, data on actual spending is 
likely to be more robust, consistent and transparent than valuations of road assets 
which are required to move to a lifecycle approach to road charging. This is already 
evident in the significant discrepancies to be found in existing network valuations 
(box 4.6).   

No direct link between spending and costs 

Intertemporal cross-subsidies created by the divergence between road spending and 
costs in a given period are a major drawback of a PAYGO approach. Variation in 
charges across periods may create incentives at the margin for users to shift their 
use of the asset to periods when spending is low. In addition, significant variations 
in charges over time may be viewed as inequitable. While road expenditure has 
been stable in most years since the introduction of road user charges, recent 
increases mean that intertemporal issues are now of greater concern. As the NSW 
Government noted: 

PAYGO has poor self-correction capabilities as any increase in expenditure to ‘catch-
up’ on incurred costs leads to a ‘price shock’ for the heavy vehicle industry. 
(sub. DD96, p. 10) 

The NTC has proposed an enhanced PAYGO system with a longer averaging period 
to address this issue. Such an approach is likely to reduce medium-term expenditure 
lumpiness and therefore intertemporal cross-subsidies (sub. 73). However, a 
drawback of this approach is that it exacerbates the reliance on historical 
expenditure data and therefore the lag in under- or over-recovery.  

A lifecycle approach, based on the annualised economic cost of road service 
provision, would provide a much closer link between road charges and road services 
consumed. This would reduce intertemporal cross-subsidies because users would 
pay for the capital consumed in each period.  
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Cross-subsidies across the road network 

Another limitation of the PAYGO approach, as it is currently applied, is the highly 
averaged nature of the cost estimates leading to potential cross-subsidies across road 
users. Each year, users pay for a bundle of whole-of-network spending which, over 
time, reflects the cost of providing the ‘average’ level of network services. 
However, the services in the part of the network that a given truck actually uses 
might differ significantly from this average.  

However, these cross-subsidies are not a result of the PAYGO approach per se; 
subsidies would still persist under a lifecycle approach unless it was accompanied 
by a move to more differentiated charging, particularly by road type. In fact, a move 
away from network averaging to more differentiated costing and charging by the 
type of road asset would necessitate a move to a lifecycle approach (chapter 8). 

The nature and likely extent of cross-subsidies across the network are discussed in 
more detail in chapter 5.  

No incentive for efficient investment  

A further issue raised about the PAYGO system is the lack of incentive for road 
infrastructure providers to undertake efficient investment (ARA, sub. DD88, NTC, 
sub. 73). As noted by Queensland Rail: 

… if prices are to provide signals to decision-makers about the desirable level and 
pattern of future road spending they must be cost-reflective. A better model of 
consumption of capital is needed. (sub. DD100, p. 4) 

However, this relates more to the institutional framework for road investment and 
price-setting than the PAYGO model (chapter 9). 

The enhanced PAYGO model proposed by the NTC incorporates an ex-post 
efficiency review, which enables the price-setting agency to disallow expenditure, 
which was not efficiently implemented, from the cost base. While such an approach 
may reduce the extent to which road users pay for inefficient investment, any 
effects on the incentives of road agencies are likely to be weak, given the absence of 
a link between road spending and revenues.  

Similarly, a lifecycle cost model based on a DORC valuation of the road network 
may reduce charges to road users through the optimisation process (reducing the 
cost base to account for over-engineering, technical obsolescence and/or surplus 
capacity). However, the ability of these pricing signals to influence investment 
decisions might be limited under the current institutional framework.  
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While forward-looking prices are designed to give infrastructure providers 
appropriate incentives to deliver efficient investment, under existing institutional 
arrangements — whereby revenues from road user charges do not accrue directly to 
road providers — this link is indirect at best. For example, if road user charges 
increased, reflecting the long-run economic costs of providing efficient road 
services, there should be an expectation that, over time, increased revenues will be 
spent efficiently to maintain and/or improve roads. But under current funding 
arrangements there could be no guarantee that road spending would increase, 
leaving road freight users paying for a standard of service they were not receiving.  

The benefits of moving to a lifecycle costing approach to setting heavy vehicle 
charges are limited in the current institutional framework. Any benefit from 
reducing intertemporal cross-subsidies needs to be balanced against the more 
intensive data requirements and loss of transparency. However, the benefits of 
adopting a lifecycle approach would be considerably greater if there were to be 
changes to the institutional framework for road investment decision-making or a 
move to location-based charging. 

The following chapter considers potential subsidies to, or between, heavy vehicles 
arising from the current cost allocation methodology or the level and structure of 
road user charges. 

FINDING 4.3 
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5 Attribution and recovery of road 
infrastructure costs 

 
Key points 
• Road user charges applied to heavy vehicles should be set to recover at least the 

(maintenance and capital) costs attributable to their use of the road network.  
• In setting heavy vehicle charges, the National Transport Commission (NTC) 

currently excludes a significant proportion of expenditure on roads from the cost 
base prior to cost allocation. Much of this appears justified.  

• The common costs of road provision are substantial, with roads providing services 
for passenger vehicles as well as freight.  
– The current approach to allocating these costs (based on vehicle kilometres 

travelled) is likely to be more efficient than alternative approaches that allocate a 
greater share of common costs to the largest vehicles. 

• There is considerable debate about the parameters used to attribute road costs 
across vehicle classes. The NTC takes a ‘conservative’ approach to attributing costs 
to heavy vehicles, which it acknowledges. The Commission supports the NTC’s 
decision to undertake further work in this area.  

• Given recent increases in expenditure, it is unlikely that current road user charge 
revenues from heavy vehicles are sufficient to recover the costs allocated to them 
based on the NTC cost allocation method. 

• Under the current charging system, there is some over- and under-recovery by 
vehicle class. This reflects constraints imposed by the current structure of charges, 
and, in the case of B-doubles, an intention to influence fleet choice.  

• The charging system also results in considerable over and under-recovery within 
vehicle classes. Vehicles travelling longer than average distances and/or carrying 
heavier than average loads are ‘cross-subsidised’ by other vehicles within the class.  

• There potentially also are significant cross-subsidies according to location of travel. 
Road user charges are not differentiated by location, but the available evidence 
indicates that costs of heavy vehicle road use are lower on the inter-capital 
corridors.  

• It is difficult to determine the ‘true’ level of cost recovery by heavy vehicles, because 
of the highly aggregated nature of road expenditure and traffic data.   

The terms of reference require the Commission to assess the costs (both financial 
and economic) of providing road and rail freight infrastructure, and to evaluate 
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alternative pricing arrangements, based on the principle that prices should reflect all 
costs in each mode. While chapter 4 considered the appropriate method for 
determining the costs of providing road infrastructure, this chapter focuses on the 
current attribution of these costs to freight transport vehicles. It aims to identify any 
subsidies to, or between, heavy vehicles, arising from the current cost allocation 
methodology or the level and structure of road user charges. The level of cost 
recovery of rail infrastructure providers is discussed in chapter 6.  

This chapter focuses on the degree to which the actual (financial) costs incurred in 
the provision of road infrastructure are recovered. That is, cost recovery is judged 
relative to the ‘pay-as-you go’ (PAYGO) estimates of the costs of road service 
provision. 

In addition to any deficiencies in the charging regime, there may be regulatory 
constraints on the operation of efficient road infrastructure. Regulations which 
restrict the way heavy vehicles can utilise the network also impose a cost on the 
industry (chapter 11) which should be borne in mind when considering the degree 
of cost recovery.  

The issue of which costs road freight vehicles should be required to pay under a 
‘fully allocated cost’ approach to road infrastructure cost recovery is discussed in 
section 5.1. Section 5.2 considers the share of total costs of road provision that 
heavy vehicles should appropriately meet, while section 5.3 looks at how these 
costs should be distributed across road users. Section 5.4 seeks to identify the level 
of cost recovery from heavy vehicles under the current road user charging system.  

Appendix B complements the material in section 5.3, providing more detail on 
Australian cost allocation studies as well as some discussion of international 
approaches to cost allocation.  

5.1 What costs should heavy vehicles pay? 

Under the current road user charging system (box 5.1), the National Transport 
Commission (NTC) is required to set charges to achieve full recovery of heavy 
vehicles’ allocated infrastructure costs and to minimise both the over- and 
under-recovery of costs from different classes of heavy vehicle.  
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Box 5.1 The road user charging system 
The road user charging system applies to ‘heavy’ vehicles only (those in excess of 4.5 
tonnes). Charges are recommended by the NTC and decided by vote of the Australian 
Transport Council, comprising Ministers for Transport from all jurisdictions. Charges 
recommended by the NTC are set such that aggregate charge revenue will recover 
heavy vehicles’ estimated share of road expenditure. This share of expenditure is 
determined through the NTC cost allocation model. 

The cost allocation model separates costs into non-attributable (common) and 
attributable costs. Attributable costs are distributed across all vehicle classes (including 
passenger vehicles) based on various measures of road use. Common costs are 
distributed across vehicle classes by vehicle kilometers travelled. The diagram 
illustrates the cost allocation and charging process, based on averaged expenditure 
and road use data from the Third Determination (NTC 2005c).1 The Second 
Determination cost allocation parameters are used to allocate costs by vehicle group. 
(The cost allocation process is described in more detail in section 5.3.) 

 
The charges comprise a per litre diesel fuel excise, and an annual registration charge 
which varies by vehicle class. The charges are based on broad estimates of costs 
imposed on the road network by class. The fuel excise component of the road user 
charge is currently set at 19.6 cents per litre — the 38.1c/L general fuel excise minus 
the 18.5 c/L heavy vehicle diesel fuel rebate. In 2005-06, registration charges varied 
from $334 for a 2 axle rigid truck under 12 tonnes to $5561 for a B-double or road train 
prime mover, with additional charges per trailer axle. 2  

                                              
1 Expenditure data are based on a three year average of expenditure (actual expenditure in 

2002-03 and 2003-04 and budgeted expenditure for 2004-05) converted into 2005-06 dollars 
using the BTRE Road Construction and Maintenance Price Index.  

2 Unallocated expenditure includes: expenditure recovered through other fees and charges; 
interest on borrowing; and local access services (section 5.2). 
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More specifically, heavy vehicles are required, in aggregate, to recover their 
attributed costs (the costs of road maintenance and capital expenditure that is 
incurred because of their use of the road network) in addition to their allocated 
share of the common costs of road provision. Box 5.2 explains these cost concepts 
in more detail. 

 
Box 5.2 Costs of road infrastructure provision: some definitions 
Marginal (avoidable) costs: The costs associated with a unit increase in use of the 
road network at the current level of infrastructure provision. The (short-run) marginal 
cost imposed by an individual truck is the current expenditure component of its 
attributable cost: that is, it excludes any incremental impact on capital spending.  

Attributable costs: Costs incurred as the result of a particular road use. For heavy 
vehicles, attributable costs include costs of repairing structural damage to roads 
caused by the passage of heavy vehicles. The additional costs of building roads and 
bridges to withstand truck mass and to cater for truck size — deeper pavements and 
larger turning circles, for example — are also attributable to heavy vehicles. For 
individual trucks, attributable costs (long-run marginal costs) relate to their incremental 
impact on road condition and, ultimately, the need for additional maintenance or capital 
spending. 

Common (non-attributable) costs: Capital or operating costs that cannot be 
attributed to a particular use (across passenger or freight uses, or across different 
classes of truck). Examples include costs of road signage and marking, road 
deterioration attributable to age and weather and the costs of constructing the 
minimum standard of roads for cars/light vehicles.  

Allocated costs:  The costs of providing road infrastructure to be recouped through 
the charging system. For individual users, allocated costs are their attributable costs 
plus their allocated share of common costs, where common costs are distributed 
according to a formula (for example, vehicle kilometres travelled), willingness to pay 
(Ramsey pricing) or any other allocation method.    
 

Cost recovery, as set out in the terms of reference, requires that prices charged 
‘should reflect all costs in each mode’. The current system of road user charges 
focuses on recovering the actual expenditure incurred on road capital and 
maintenance activities. Road user charges are, therefore, a function of governments’ 
past investment decisions.  

Full recovery of financial road infrastructure costs requires that revenues from 
charges imposed on all vehicles (including passenger vehicles) recover the total 
capital and maintenance costs of road provision, including common costs. 

If heavy vehicles are to ‘pay their way’, their use of the road network should not be 
subsidised by other parties (other road users, or taxpayers, for example). Consistent 
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with Faulhaber (1975), the pricing structure is considered to be ‘subsidy free’ if 
those otherwise paying for the road network pay no more when heavy vehicles also 
use the roads. For this to hold, heavy vehicles must at least cover their attributable 
costs.  

If the principle of minimising subsidies between vehicle classes is to be retained, 
each heavy vehicle class should cover its attributable costs. Further, to promote 
efficient use of the existing road network, each individual truck should at least cover 
its avoidable/marginal cost.  

So, provided total road costs are covered and truck classes overall pay their 
attributable costs, and each truck at least its avoidable cost, it is difficult to claim 
subsidisation. 

Under the current road user charging system, subsidies may arise from the approach 
to measuring road infrastructure costs (chapter 4), the methodology for allocating 
these costs between road users (section 5.3) or from the level and structure of 
charges (section 5.4). Although these sections discuss potential refinements to the 
NTC cost allocation methodology and the structure of road user charges, they are 
not a re-run of the Third Determination. Rather, the analysis seeks to identify where 
subsidies might exist in the current charging system. 

5.2 What costs should be excluded from the cost base? 

The NTC removes a considerable proportion of road expenditure from the cost base 
prior to cost allocation. This expenditure, considered not to be relevant to road 
charging, amounted to about $3.6 billion of the estimated $10.4 billion average 
annual road expenditure in the period 2002-03 to 2004-05 (box 5.1). 

Expenditure removed from the cost base at this point includes: 

• expenditure recovered through other fees and charges (administering registration 
and licensing systems and expenditure on roads financed through tolls); 

• interest on borrowings; 

• a proportion of local road expenditure to account for other services provided by 
these roads — local access and amenity, for example; and 

• heavy vehicle enforcement expenditure (NTC 2005c). 

This section considers the appropriateness of excluding this expenditure.  
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Interest payments and expenditure recovered elsewhere? 

The $500 million3 spent by State and Territory road authorities on administering 
registration and driver licensing systems (which are recovered through 
administration fees) and on roads being financed through tolls, is appropriately 
excluded from the cost base to avoid double charging.  

Similarly, recouping the approximately $160 million in loan interest repayments 
would overstate the capital costs attributable to heavy vehicles as they already pay 
these costs upfront under the PAYGO system. Because governments receive the 
income for road spending outlays in the (three-year averaged) period in which they 
occur (albeit notionally for State, Territory and local governments because of the 
fiscal imbalance in the charging system), the decision to finance these outlays 
through borrowing is a financing decision, rather than a cost of providing road 
infrastructure.  

Local access and amenity services? 

In addition to providing a means of ‘through travel’, roads provide passenger and 
freight vehicles, as well as non-motorised road users, with access to homes and 
businesses. Further, the construction standard of roads (particularly local roads) is 
commonly higher than can be justified based on motorised road use. Examples are 
curbing and guttering for public health reasons and footpaths for pedestrian access.  

Based, somewhat loosely, on a survey of local government engineers, the NTC 
estimates that 75 per cent of urban local road expenditure and 50 per cent of rural 
local road expenditure is incurred solely to provide local access and amenity. This 
expenditure, amounting to $1.3 billion for the Second Determination and 
$2.9 billion based on the updated data used in the Third Determination, is excluded 
from the costs to be recovered from road users.  

Excluding such a significant component of expenditure from the cost allocation 
process has attracted criticism, and prompted claims that it provides a subsidy to 
heavy vehicles. Several participants’ views are presented in box 5.3.  

                                              
3 Based on expenditure data in the Third Determination (NTC 2005b). 
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Box 5.3 Participants’ comments on excluding local access spending 

from the cost base 
Both Pacific National (sub. 41) and the Australian Rail Track Corporation (ARTC, 
sub. 11) noted that the amount of local road expenditure excluded from the calculation 
of road user charges for the Third Determination was more than the amount allocated 
to heavy vehicles in total. The ARTC went on to claim:  

Given this, assertions by the road industry and other agencies that road is paying its way 
(particularly in the context of certain vehicle classes) must be considered doubtful. 
(sub. 11, p. 29) 

While Pacific National observed: 
Much of the excluded cost is in areas like curbing, guttering, all-weather access and 
vegetation. The approach is also inconsistent with road’s main competitor, rail operators, 
who are required to cover these equivalent costs in their access charges. (sub. 41, p. 8) 

Engineers Australia (sub. 5, p. 4)  commented that they do ‘not support the arbitrary 
exclusion of some costs’ and in particular the ‘ … “engineering arguments” which may 
be used to suggest that some roads are built for non-motorised use’. They further 
noted:  

The main purpose of roads is to facilitate the carriage of passengers and freight. When the 
main purpose is something else, such as foot-traffic, bike-traffic, or even visual amenity, one 
does not build a road. Cheaper and more aesthetic options are available. (sub. 5, p. 6) 

Similarly, the Australian Automobile Association commented: 
‘… there is a surprisingly large amount of local road funding ($2870 million, or 65 per cent of 
the total) which is excluded from the cost allocation process because it is regarded as being 
unrelated to motorised road use; it is argued by NTC — and we think it is difficult to 
sustain — that it is to provide access, amenity or to provide for non-motorised road users …’ 
(sub. 45, p. 8). 

 
 

A number of these criticisms relate to the NTC claim that this expenditure is 
excluded from the cost base because it ‘is not related to motorised road use’ (NTC 
2005c, p. 15). As both Engineers Australia (sub. 5) and the Australian Automobile 
Association (AAA, sub. 45) point out, it is difficult to justify excluding such a 
significant proportion of expenditure on this basis because, in the absence of 
motorised road users, a very different (and cheaper) means of access would 
presumably be constructed.  

Nonetheless, a major function of the local road network is to provide motorised and 
other access to homes and businesses. Home and business owners are therefore 
likely to be the major beneficiaries from spending on local roads. For economically 
justified local access spending (that for which home and business owners would be 
willing to pay) local council rates provide a mechanism to target these groups 
directly for the benefits they receive from their local roads (through access 
opportunities and higher house/business values). Recovering local access spending 
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through road user charges, on the other hand, would recover from each motorised 
road user the cost of some ‘average’ level of local access services, leading to cross-
subsidies by local area. 

Indeed, a considerable proportion of local road spending is currently financed 
through council rates or developer charges. In 2002-03, it was estimated that about 
$2.9 billion of the $3.8 billion spent on local roads was from own source revenues 
(DOTARS 2005a). Recouping these costs through the heavy vehicle charging 
system would constitute double dipping.  

For many local roads, particularly in rural and remote communities, it is likely that 
spending is not economically justified. As the NTC noted: 

… for local roads in rural areas where the level of road design provided is often in 
excess of what is economically justifiable given current and future expected usage. In 
this instance the level of this road expenditure is usually determined taking into account 
political or social considerations to meet the needs of particular interest groups. 
(sub. 73, p. 19) 

In these cases, higher-level governments may decide to fund these roads as a 
community service obligation (CSO). The costs of meeting these CSOs are more 
appropriately met by general taxation than heavy vehicle charges (discussed below). 

While the Commission considers it appropriate to exclude the ‘access’ and CSO 
spending from the cost base for heavy vehicle charges, this is not to say that motor 
vehicles should not meet some of the costs of providing and maintaining local 
roads. The local road system is extensive and plays a significant role in providing 
‘through’ travel for both light and heavy vehicles. As the Australian Local 
Government Association noted: 

… the local road system [comprises] over 600,000 kilometres of road, or about 80% of 
the road system and an estimated 19% of kilometres travelled by vehicles over 4.5 
tonnes gross vehicle mass and 28% of travel by all commercial vehicles. (sub. DD83, 
p. 2) 

Given that local road spending is such a significant component of total road 
spending (over 40 per cent based on Third Determination expenditure data) more 
work needs to be done to ensure that the ‘access’ and CSO elements of this 
spending are appropriately quantified. As the Australian Rail Track Corporation 
(ARTC) noted: 

The exclusion is based on [a] survey of historical engineering estimates from local road 
authorities. A more thorough assessment, difficult as it may be, may well result in a 
very different outcome for heavy vehicles. (sub. 11, p. 29) 
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Further work also needs to be undertaken to provide a breakdown of local road 
expenditure data. Under the current NTC cost allocation process, the breakdown of 
local road spending (between types of maintenance or construction activities) is 
assumed to be the same as the breakdown for arterial roads. Given the significant 
differences in road construction and traffic composition across arterial and local 
roads, collecting disaggregated local road data would significantly improve the 
robustness of the cost allocation methodology. The NTC recently received funding 
from Austroads to commence collection of a disaggregated local roads data set. 

While it is not possible to determine whether the current proportion of local road 
expenditure excluded from the cost base is appropriate, even if all local road 
expenditure were included, sensitivity analysis reveals that most would need to be 
attributed to light vehicles, because heavy vehicles make limited use of local roads 
(less than 4 per cent of kilometres travelled). For example, NTC (2005d) calculated 
that increasing allocated expenditure by 25 percentage points on both urban and 
rural local roads, increased total expenditure allocated to heavy vehicles by $212 
million (13 per cent). The remainder of the increase, $896 million, was allocated to 
light vehicles, reflecting their proportionately higher use of local roads.  

A substantial proportion of local road spending is undertaken to provide access to 
homes and businesses. This component of expenditure is more appropriately 
recovered through council rates or developer charges (or general taxes where 
spending is for community service obligations) than through the heavy vehicle 
charging system. Even if more of this expenditure were included in the cost base, 
most would be allocated to light vehicles, given their much greater use of the local 
road network. 

Given that ‘local access’ constitutes a significant proportion of road spending, the 
Commission strongly endorses the NTC’s decision to undertake further work to 
ensure that it is appropriately quantified.   

Heavy vehicle enforcement expenditure? 

The NTC excludes expenditure on enforcing restrictions on vehicle mass and speed 
from the cost base because of perceived difficulties in assessing which types of 
enforcement expenditure should be included and because of differences in the 
definition of this expenditure across states (NTC 2005c).  

FINDING 5.1 

FINDING 5.2 
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Pacific National (PN) argued that the exclusion of enforcement expenditure is one 
of the sources of inconsistency between the charging regimes for road and rail: 

… heavy vehicle enforcement expenditure is currently excluded from the cost base for 
heavy vehicles, contrasting with the approach in rail, under which PN and other rail 
users are required to cover the costs of systems to monitor mass and speed limits. 
(sub. 41, p. 8) 

Both the national and the Queensland branches of the Rail, Tram and Bus Union 
(submissions 43 and 8) also expressed support for including this type of expenditure 
in the cost base.  

The NSW Farmers Association, on the other hand, argued that if costs were 
allocated using a beneficiary pays principle, some enforcement costs would be 
borne by society: 

… heavy vehicle enforcement should not be included in the cost allocation. The gain in 
increased safety from enforcement is shared by society as a whole, and as such, 
enforcement costs should be borne by the broader community. (sub. 39, p. 11) 

In considering cost recovery by government agencies, the Commission (PC 2001a) 
found that in most cases it is efficient to recover the administrative costs of 
regulation from the regulated industry. The gains from heavy vehicle regulations, 
improved road safety and reduced road damage due to overloading, primarily 
accrue to road users. Heavy vehicles complying with mass limits benefit from their 
enforcement because they meet some of the cost of additional damage to roads 
caused by overladen vehicles through road user charges. Thus, to the extent that 
these regulations, and the enforcement activity undertaken to police them, are 
efficient, it is appropriate to target the industry directly for recovery of these costs. 
A number of other countries recover heavy vehicle policing costs in road charges 
(appendix B). 

For the Third Determination, the NTC estimated that the cost of enforcing heavy 
vehicle mass and speed restrictions was $93 million. Including this in the cost base 
and treating it as fully attributable to heavy vehicles increases total expenditure 
allocated to heavy vehicles by just over 5 per cent.  

The costs of enforcing heavy vehicle mass and speed restrictions are appropriately 
recovered through road user charges. However, the inclusion of these costs is not 
likely to have a significant effect on heavy vehicle charges. 

FINDING 5.3 
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Community service obligations? 

The NTC (2005c) notes that a percentage of road expenditure in remote areas may 
not be justified based on traffic levels, but is undertaken to meet the needs of remote 
communities. As the Victorian Government noted: 

… all jurisdictions invest in road and rail transport to meet community service 
obligations (CSOs), be these to address passenger network issues or to provide access 
to remote and regional communities. (sub. DD85, p. 3) 

Similarly, the National Farmers Federation stated: 
We believe that reliable road network access is a universal service obligation, or basic 
essential service that government is expected to deliver … (sub. DD97, p. 7) 

After consulting road authorities, the NTC estimate that CSO-related expenditure in 
road train areas accounts for between 2 and 7 per cent of total road expenditure.  

The NTC (sub. 67) further observe that under the current system, some of the 
cross-subsidies generated by the network averaging of charges (sections 5.3 and 
5.4) could be considered implicit CSOs to freight transport operators. In particular, 
as rural and regional roads tend have higher than average unit costs, trucks using 
these roads are subsidised by users of other, lower cost, parts of the road network, 
benefiting the communities accessed by these roads. The NTC commented: 

Whilst the Community Service Obligation is provided, it is not explicit, it has not been 
quantified and does not respond to any specific government policy. It is, in effect, 
indiscriminate. (sub. 67, p. 5) 

However, as noted in chapter 3, CSO expenditure should be explicitly related to a 
government policy objective, otherwise it is more appropriately viewed simply as 
an operator subsidy. In this case, the subsidy is largely financed through higher 
heavy vehicle charges paid by users of lower-cost parts of the road network.  

In the NTC’s Third Determination, the costs allocated to road trains (that operate 
primarily in these remote areas) were adjusted downwards to reflect the NTC 
estimates of CSO expenditure. The AAA commented: 

… road expenditure on unsealed roads in remote areas has been deducted because the 
provision of these roads in remote areas has been regarded by NTC as a Community 
Service Obligation (CSO) — however, the transport operator is presumably benefiting 
from these roads and therefore ought to make some contribution towards the cost … 
(sub. 45, p. 8) 

To the extent that the provision of such roads can be identified as a genuine CSO 
(chapter 3), and does not overlap with the local road expenditure excluded from the 
cost base for local access and amenity, the fixed costs of such roads may be 
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appropriately excluded from the cost allocation process. There is no reason why this 
adjustment should occur only for road trains. However, heavy vehicles should at 
least be charged for the avoidable costs associated with their use of these roads.  

An advantage of some of the alternative institutional models for road funding, 
particularly the ‘road fund’ model discussed in chapter 10, would be to make 
CSO-related road expenditure decisions more transparent.  

The proportion of road spending undertaken solely to meet remote community needs 
is appropriately excluded from the costs to be recovered through heavy vehicle 
charges. Any adjustment for community service obligation expenditure in the cost 
allocation process should apply to all vehicles. However, heavy vehicles should still 
pay the marginal costs of accessing roads financed through community service 
obligations. 

5.3 What costs should be allocated to heavy vehicles?  

Under the current ‘fully allocated cost’ approach to road infrastructure cost 
recovery, road use expenditure is recovered from heavy vehicles in line with their 
allocated costs. As discussed in section 5.1, the costs allocated to heavy vehicles 
include both their attributed costs (which reflects their use of the road) and their 
allocated share of the common (non-attributable) costs of road provision. The 
formulae for linking road use to road expenditure and the methodology for 
allocating common costs therefore have a significant bearing on the final cost 
allocation. It is not surprising that these have been subjects of debate.  

The NTC allocates costs across vehicle classes using a series of cost allocation 
templates. Common costs are distributed across road users based on vehicle 
kilometres travelled. Other types of expenditure are attributed to vehicles using 
measures of road use: 

• vehicle kilometres travelled (VKT) 

• passenger car unit equivalent kilometres (PCU-km) 

• average gross mass kilometres (AGM-km) 

• equivalent standard axle kilometres (ESA-km).4 

                                              
4 Equivalent standard axles are a measure of the relative road wear caused by heavy vehicles on 

pavements. ESAs are measured by calculating the ratio of the actual load to a reference load 
(where the reference load depends on the number of axles in the axle group and the type of tyres 

FINDING 5.4 
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While VKT and PCU-km relate to traffic volumes and road capacity respectively, 
AGM-km and ESA-km are more closely related to road wear. The choice of 
parameter has a significant impact on the final attribution of costs between vehicle 
types. Heavy vehicles are attributed almost all costs if using AGM-km and ESA-km 
as the parameter (84 and 94 per cent respectively). Using VKT or PCU-km, on the 
other hand, results in a much smaller share of costs attributed to heavy vehicles 
(7 and 16 per cent) (NTC, sub. 17, p. 53). 

The percentage of each category of expenditure currently attributed across vehicle 
classes by each of these road use measures is presented in table 5.1. Table 5.1 also 
highlights the percentage of each type of expenditure considered to be 
non-attributable.  

The percentage of expenditure treated as common, along with the choice of road use 
variable(s) for attributing the remaining expenditure, are informed, to varying 
degrees, by engineering and econometric models of cost causation. 

The engineering or econometric models currently available are not capable of 
quantifying with any precision the cost of damage generated by a particular truck 
(given its size, gross mass, axle loadings and configurations, tyres, suspension etc) 
passing over a particular pavement or structure. Rather, all that these models can do 
is provide guidance on the historical relationship between road use and costs (or 
expenditure), based on the available data.  

While the following sections discuss some of the criticisms levelled against the 
current cost allocation methodology, the Commission does not consider itself able 
to pass judgement on what are essentially engineering debates. It is worth noting, 
however, that these very debates highlight the difficulties in establishing the 
relationships between road expenditure and heavy vehicle road use.  

 

                                                                                                                                         
the truck is fitted with). A power function is then applied to this ratio, with the power chosen 
dependent on the type of pavement distress that is expected to occur. A power of 4 is thought to 
be the best approximation of pavement wear across a road network (NTC 2005d). While some 
have criticised the applicability of the so called ‘fourth power rule’ to Australian conditions, no 
generally accepted alternative currently exists (Kinder and Lay (1988) cited in P.G Laird 
(sub. 23); Martin 2000 cited in BTRE (forthcoming)).  

 All ESA estimates underlying the calculations in this section are estimated from average gross 
mass data using the NTC’s predictive formulae (NTC 2005d). 
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Table 5.1 Current cost attribution parameters 

Expenditure Category Cost attribution parametersa 
A. Servicing and operating VKT (100%) 
B. Road pavement and shoulder maintenance  
Routine maintenance AGM-km (50%) 

Non-attributable (50%) 
Periodic surface maintenance (sealed roads) AGM-km (50%) 

Non-attributable (50%) 
C. Bridge maintenance and rehabilitation AGM-km (33%) 

Non-attributable (67%) 
D. Road rehabilitation ESA-km (45%) 

Non-attributable (55%) 
E. Low cost safety/ traffic improvements VKT (80%) 

PCU-km (20%) 
F. Asset extension/improvements  
Pavement ESA-km (45%) 

Non-attributable (55%) 
Bridges PCU-km (15%) 

Non-attributable (85%) 
Land acquisition, earthworks, other  PCU-km (10%) 

Non-attributable (90%) 
G. Other Miscellaneous Activities  
Corporate services Non-attributable (100%) 
a The figures in parentheses are the percentage of total expenditure in the category attributed by that variable. 
These are based on the Second Determination cost allocation template. Third Determination attribution 
parameters are the same other than for pavement maintenance expenditure. In the Third Determination 
routine pavement costs were attributed 37% by AGM-km and 37% by PCU-km (26% non-attributable) and 
periodic maintenance costs were attributed 60% by AGM-km and 10% by PCU-km (30% non-attributable). 

Source: NRTC (2000). 

How should common costs be allocated across road users? 

Common costs exist in the provision of road infrastructure because roads serve 
several functions. Using the Second Determination attribution parameters such 
common costs are estimated to be substantial, accounting for about $3.9 billion of 
the $6.8 billion total allocated road expenditure (box 5.1). However, there is 
considerable debate about both the magnitude of these costs and their distribution 
across vehicle classes.  

How big are these costs? 

To quantify the common costs of road service provision, the NTC estimates the 
proportion of each type of expenditure that does not relate to road use. Examples of 
costs considered to be non-attributable include the costs of building a minimum 
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standard of road and the cost of repairing the wear to pavements and structures due 
to age and weather.  

There is some question about whether all the costs defined by the NTC as 
non-attributable are genuinely common. For example, Pacific National argued that:  

… there is considerable scope to re-classify a number of cost items as attributable. This 
move would significantly reduce the level of non-attributable or “common” costs. 
(sub. 41, p. 9) 

If it were the case that some costs currently treated as common are actually 
attributable, this would imply a cross-subsidy from light to heavy vehicles.5 

Much of the debate on common costs has centred on the magnitude of these costs in 
relation to pavement maintenance expenditure, notwithstanding that this cost 
category represents only 14 per cent of allocated expenditure. For example, 
Engineers Australia criticise the NTC claim that a percentage of pavement 
maintenance expenditure is due to the influence of weather. They argue ‘the 
influence of the weather on road pavement is not independent of road use’ (sub. 5, 
p. 5). In contrast, a number of studies, for example Martin (2002), conclude that a 
significant portion of road wear is caused by environmental factors, not related to 
traffic load.  

Considerable research has been undertaken to establish the magnitude of common 
costs. For example, in a statistical analysis of pavement maintenance costs for the 
Third Determination, the NTC estimated that about 26 per cent of routine 
maintenance and about 30 per cent of periodic maintenance could be classified as 
common. Bureau of Transport and Communications Economics (BTCE 1988) and 
Bureau of Transport Economics (BTE 1999a) on the other hand, treat almost all 
pavement and bridge maintenance costs as attributable. Appendix B summarises the 
estimates of common costs from these and other studies. 

Changing the estimates of common costs in the cost allocation process would have a 
significant bearing on the costs allocated to heavy vehicles (appendix B). For 
example, adopting the BTE (1999a) common cost estimates would lead to 
$2100 million6 being allocated to heavy vehicles compared to $1632 million using 
the current estimates.  

                                              
5 Reclassifying common costs as attributable will lead to a higher cost allocation to heavy 

vehicles. This occurs because over 40 per cent of attributable costs are allocated to heavy 
vehicles compared to only 7 per cent of common costs (NTC 2005d). 

6 This estimate is based on adopting the BTE’s common cost estimates for pavement and bridge 
maintenance expenditure only. Estimates of allocated costs applying the complete BTE (1999a) 
template, including alternative attribution parameters are presented in appendix B.  
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The significant variation in estimates of common costs across studies demonstrates 
the sensitivity of the results to the modelling technique and the associated 
assumptions. Based on the available evidence, it is difficult to claim one set of 
estimates is superior to another. It is notable, however, that the estimates of 
common costs used in the Second Determination (the basis of current charges) are 
at the upper end of estimates produced by other studies (appendix B). 

The Commission understands that the NTC intends to undertake further work on 
cost allocation for certain types of expenditure, including quantifying common 
costs.  

There is considerable debate about the proportion of expenditure which should be 
defined as ‘common’, particularly for pavement maintenance expenditure. The 
National Transport Commission estimates are at the upper end of those in other 
available studies. 

And how should common costs be distributed? 

The NTC distributes common costs across cars and trucks according to vehicle 
kilometres travelled. This is based loosely on the principle that vehicle classes 
travelling further in aggregate are likely to access a greater proportion of the 
network and therefore benefit from more of the common expenditure. Some parties 
have put forward alternative ways to allocate these costs (box 5.4). 

 
Box 5.4 Views on the allocation of common costs 
Port Jackson Partners (2005) advocated allocating common costs ‘at a minimum’ by 
PCU-km. They argued that allocating these costs based on a capacity measure 
(essentially the space taken up on the road) ‘is more closely representative of the 
impact of different vehicle types on the need to incur non-separable costs’ (p. 33). 

Queensland Rail (sub. 53) argued that non-separable costs across vehicle types 
‘should reflect both distance and mass allocators, not just a distance allocator’ (p. 57).  

The AAA, on the other hand, expressed support for a measure not related to vehicle 
road use:  

… the number of vehicles – perhaps expressed as PCUs – would seem to be a preferred 
parameter for allocating non-attributable costs rather than VKT, particularly since these 
costs are unrelated to road use (we acknowledge that this may result in a higher proportion 
of non-attributable costs being allocated to light vehicles) … (sub. 45, p. 8) 

 
 

FINDING 5.5 
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As noted in section 5.2, a subsidy to heavy vehicles can only be claimed if the costs 
to be borne by other parties (light vehicles and taxpayers) are higher as a result of 
heavy vehicles’ use of the road network. Provided heavy vehicles at least cover the 
costs attributed to them (including capital costs), the cost allocation structure is, in 
principle, subsidy free. Thus, even though heavy vehicles are currently allocated a 
relatively low share of common costs (7 per cent) this does not imply a subsidy.  

There is no ‘cost recovery’ justification for the alternative allocations put forward, 
particularly for using capacity measures such as PCU-km. If bigger trucks are 
responsible for additional road capacity, the additional costs should be attributed to 
them. However, once common costs are correctly estimated, the only rule for 
efficient allocation is Ramsey pricing (see below) — any other allocation is 
arbitrary.  

Different allocations of common costs can significantly affect charges and activity 
levels (including across modes). For example, allocating common costs by PCU-km 
would result in $664 million in common costs allocated to heavy vehicles compared 
to $279 million under the current approach. The impacts of other allocations are 
summarised in appendix B. 

Further, some allocations of common costs will be more efficient than others. A 
number of participants advocated a move to using more efficient mechanisms for 
allocating these costs, such as Ramsey pricing. For example, Pacific National 
commented:  

… the NTC needs to examine which allocation approach would be most consistent with 
economic efficiency and maximisation of the community’s welfare. (sub. 41, p. 9) 

Queensland Rail noted: 
From an efficiency perspective an economic approach like Ramsey pricing will 
produce better outcomes than the NTC’s pricing model. (sub. DD100, p. 2) 

Using Ramsey pricing principles, common costs would be allocated across road 
users (or more likely groups of road users) based on their relative responsiveness to 
price changes (elasticity of demand). Those road users whose road use decisions are 
most sensitive to price changes should be allocated the smallest share of common 
costs under this approach. Allocating common costs with regard to consumer 
willingness to pay acts to minimise distortions in demand from pricing above 
marginal cost. As Queensland Rail commented: 

As for rail, such price discrimination is likely to be efficient and desirable because 
common costs constitute a significant proportion of the total road costs to be 
apportioned and different traffics have differing capacities to pay. (sub. 53, p. 59) 
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Is Ramsey pricing feasible? 

A key difficulty with Ramsey pricing is that it requires some understanding of the 
elasticities of demand for different users of road infrastructure. Given the range of 
services provided by roads, and the fact that for many of these the elasticity is 
highly situation-specific, this would seem unachievable beyond allocations based on 
broad groupings of road users.  

BTCE (1988) investigate applying Ramsey pricing principles to allocate the fixed 
costs of road provision across road users. Their allocations are based on estimates of 
the price responsiveness of five groups of road users: heavy freight vehicles; light 
freight vehicles; long-distance buses; cars for domestic use; and cars for business 
use. Drawing on a range of studies, they treat demand for road use in all five groups 
as inelastic. In relative terms, passenger cars for domestic use and long distance 
buses are taken to have the more elastic demand, and heavy freight vehicles and 
cars for business use, the least.   

While acknowledging considerable uncertainty about the elasticity estimates, they 
point out that provided groups can be ranked according to their price 
responsiveness, distributing common costs according to these rankings is likely to 
yield a more efficient distribution than some other allocation. As the Bureau of 
Transport and Regional Economic (BTRE) noted: 

… Ramsey pricing does not necessarily have to be perfect to achieve a more 
economically efficient outcome than the alternatives. (sub. 69, p. 33) 

Further, Ramsey pricing usually is applied in an iterative manner. Initially, prices 
for particular groups may be set based on quite limited information; these can then 
be refined as user responses to price changes are observed. Of course, revising 
charges is not a costless exercise, nor is it without political implications.  

To gain the most efficiency benefits from a Ramsey pricing approach, passenger 
vehicles would need to be included. However, even some basic price discrimination 
between freight vehicles may yield benefits. This may be possible by broad truck 
class, which is related to freight type (chapter 2). There is some evidence that such 
price discrimination already exists in rail, with commercial track operators 
allocating the largest share of common costs to particular types of freight such as 
coal (chapter 6).  

A commercial operator of road infrastructure would likely act in a similar way, 
allocating the largest share of common costs to vehicles with the greatest 
willingness to pay (which will tend to be those carrying freight for which there is 
least potential to substitute to other vehicle classes or transport modes).  
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The BTRE (sub. 69) argued that it is reasonable to assume constant elasticity of 
demand across truck classes. Under this assumption, the relative mark-up over 
marginal cost would be the same for all truck classes, and, in absolute terms, the 
classes with the highest marginal costs would pay the most. The BTRE suggested 
that marginal costs increase at a decreasing rate by vehicle size, leading them to 
conclude that a charge per litre of fuel consumed (which also increases at a 
decreasing rate by truck size) may be an (easy) way to approximate Ramsey pricing.  

If demand elasticities are constant across truck classes, the current approach to 
allocating common costs — by vehicle kilometres travelled — would allocate 
somewhat lower costs to those classes of truck that use more litres of fuel per 
kilometre (the bigger, heavier trucks), compared to a Ramsey approach. For 
example, six-axle articulated trucks account for 23 per cent of heavy vehicle 
kilometres, but represent almost 28 per cent of heavy vehicle fuel consumption.  

However, the Commission’s elasticity modelling suggests that there are differences 
in demand elasticities across truck classes. The Commission’s estimates suggest that 
freight travelling on articulated trucks is the most sensitive to road price increases of 
all road freight (appendix F). Therefore, allocating common costs by vehicle 
kilometres travelled — which effectively gives a smaller mark-up to articulated 
trucks — may not be a bad proxy for a Ramsey allocation. Allocating by VKT also 
seems preferable on efficiency grounds to alternatives (such as PCU-km) that may 
result in higher mark-ups for articulated vehicles.  

Determining the efficient allocation of common costs across all vehicle classes 
(including passenger vehicles) is more difficult still. However, the NTC suggest that 
applying Ramsey principles could lead to trucks being allocated a lower share of 
common costs than the current allocation: 

… car use may well be more inelastic than inter-capital truck use, as roads provide 
access and mobility benefits to private car drivers that they value highly and are willing 
to pay for. Applying Ramsey pricing in this case may lead to an even larger proportion 
of shared costs being attributed to light vehicles (and a lower share to trucks) than at 
present. (sub. 17, p. 55) 
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The major hurdle to the introduction of any type of discriminatory pricing for use of 
road infrastructure is the potential for substitution within the mode, opening up the 
possibility of arbitrage across truck classes. For example, a road operator attempting 
to allocate costs to a particular type of freight via higher charges for the truck 
classes carrying that freight, risks the freight switching to other truck classes with 
lower charges. Further, there may be resistance to introducing any type of 
discriminatory pricing regime because of perceived equity issues.  

Although heavy vehicles currently bear a small share of the identified common 
costs of road provision, this does not mean that they receive a subsidy. The 
available evidence suggests that the current approach to allocating these costs 
(based on kilometres travelled) is likely to be more efficient than alternative 
approaches that allocate a greater share of common costs to the largest vehicles. 

How should expenditure be attributed across road users? 

There is considerable debate about the appropriate way to attribute various types of 
expenditure across road users. Much of the debate about how to attribute costs 
serves to illustrate how arbitrary some of these attributions can be, given the current 
state of data and engineering knowledge. As the NTC commented: 

Lack of information on the relationship between variable costs and road use means that 
the form and nature of cost functions for roads can only be roughly estimated. 
Establishing these relationships is particularly difficult … because of the limited 
engineering knowledge of how they perform in a technical sense. (sub. 17, p. 41) 

The Commission has reviewed a number of Australian and international studies of 
road cost attribution (appendix B). Given the continued uncertainty about the 
relationship between road use and damage, the Commission is not in a position to 
advocate any particular model.  

However, it is worth noting that most of the Australian studies attribute a greater 
proportion of costs to heavy vehicles than the current model (tables B.1 and B.2). In 
particular, most studies (and a number of other countries) attribute pavement 
maintenance costs across road users on the basis of ESA-km, whereas the NTC uses 
AGM-km, resulting in a lower allocation to heavy vehicles (box 5.5).  

FINDING 5.6 
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Box 5.5 Approaches to attributing pavement maintenance costs  
A notable difference between the NTC cost allocation model and that adopted in other 
studies is the parameter for attributing road maintenance expenditure. In the First 
Determination, maintenance expenditure was attributed by ESA-km, but the NTC 
moved to attributing this expenditure on the basis of AGM-km for the Second 
Determination, resulting in a lower share of costs attributed to heavy vehicles. 

All the Australian studies reviewed in appendix B, other than the NTC’s statistical 
analysis for the Third Determination (NTC 2005d), attribute road maintenance costs on 
the basis of ESA-km. Similarly, a number of other countries, including the United 
States, United Kingdom, New Zealand and Germany also attribute pavement 
maintenance costs on this basis.  

However, the AAA (sub. 45) support the use of AGM-km, because of ‘the predominant 
influence of load on pavement wear’ (p. 8). However, they express concern about the 
NTC’s move in the Third Determination to attribute a percentage of this expenditure on 
the basis of PCU-km.  

The NTC (sub. 17) argue that the factors influencing pavement expenditure are not 
well understood. They claim that a mix of road use factors generate the need to incur 
this expenditure including ‘tyre passes, horizontal pavement forces produced by 
scrubbing of tyres, axle loads, dynamic loads and spatial repeatability of loadings’ 
(p. 65). 

Source: appendix B.  
 

At the upper end, applying the BTE (1999a) cost attribution parameters and 
common cost estimates to current expenditure data would allocate 37 per cent more 
expenditure to heavy vehicles relative to the current approach. The NTC (2005c, 
executive summary, p. 3) acknowledges the ‘conservative and sympathetic 
approach’ taken in its own cost allocation judgements. In a paper examining the 
NTC’s cost allocation methodology, Synergies (2006) concluded: 

In light of the overwhelming evidence, both in relation to the proportion of attributable 
costs and the causation between equivalent standard axle kilometres and maintenance 
related cost, there is considerable doubt as to whether [the percentage of expenditure 
allocated to heavy vehicles] is sufficient … (p. 15) 

While it is unlikely to be worthwhile to refine the cost estimates and attribution 
methodology to the nth degree, further work, particularly in the area of cost 
attribution by road type, may improve the attribution of costs under the current 
framework, and would almost certainly be necessary for any system of charges 
disaggregated by location. The NTC has recently received funding from Austroads 
to undertake further research in this area (sub. 76).  
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There continues to be considerable debate about the relationship between road 
expenditure and road use. The National Transport Commission’s cost attribution 
model results in a lower attribution of costs to heavy vehicles than most of the 
alternative approaches considered. The Commission supports the National 
Transport Commission’s decision to undertake further work in this area. 

In summary, given the limitations in data and engineering knowledge, determining 
the appropriate cost allocation to heavy vehicles necessarily involves a series of 
judgements and assumptions. The NTC adopts a conservative approach to its 
judgements, which it acknowledges. While the Commission considers that most of 
the assumptions made are, of themselves, reasonable, the cumulative effect is to 
produce an allocation of costs to heavy vehicles at the lower end of the plausible 
range of values.  

In order to assess the intermodal consequences of an increase in road prices 
(appendix G), the Commission has attempted to quantify what could be regarded as 
a reasonable ‘upper end’ cost allocation to heavy vehicles. This was estimated by 
adopting some of the more plausible suggestions about where further costs could be 
allocated to heavy vehicles within the current cost allocation methodology. The 
changes made are: 

• an additional 25 percentage points of both rural and urban local road expenditure 
is included in the cost base to be allocated across all road users; 

• heavy vehicle enforcement expenditure is included in the cost base (attributed 
across heavy vehicle road users on the basis of VKT); and 

• a ‘mid-range’ cost attribution to heavy vehicles is adopted (taking the mid-point 
of the cost attributions estimated using the NTC and the BTE (1999a) cost 
attribution models). 

Under these less ‘conservative’ assumptions, heavy vehicles would be allocated 37 
per cent more expenditure than under the current approach. This gives some 
indication of the increase in average charges that could potentially be found within 
the current cost allocation model for the purposes of modelling intermodal effects 
(appendix G). However, the Commission is not advocating such an increase. 
Indeed, in two of these areas — local road spending and cost attribution — the 
Commission has strongly endorsed further work being undertaken to refine the 
current estimates.  

FINDING 5.7 
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How does network-averaging affect cost allocation? 

The debates about cost allocation, discussed above, are in the context of allocating 
some network-wide bundle of expenditure (albeit with an arterial/local and 
rural/urban split) across vehicle classes. However, it is likely that the costs of heavy 
vehicle road use differ by road type beyond this high level split — by construction 
method, traffic volume and climate, for example (NTC, sub. 76). To the extent that 
the use of the road network by certain classes of truck differs from the ‘average’ for 
all vehicles, the cost allocation model will not give an accurate indication of the 
costs imposed on the network by vehicle class, nor indeed by vehicle.  

The NTC has attempted to address this issue for road trains through an adjustment 
which allocates costs to these vehicles based on expenditure incurred in the 
geographic regions where they are permitted to travel (section 5.4). While such an 
approach may also be appropriate for other vehicles subject to location-based travel 
restrictions (such as B-doubles), it would not be straightforward for other vehicle 
types because they do not exhibit such a clear geographic pattern of operations 
(NTC 2005c).  

The extent to which the current averaging of charges is an issue in practice depends 
both on the variation in the unit costs of road use, and the distribution of travel by 
truck class within the network. For example, if the costs of heavy vehicle road use 
are similar for all roads within the current arterial/local rural/urban categories, 
averaging is unlikely to significantly distort cost allocations. Similarly, even if road 
use costs differ significantly within categories, if each truck class does the same 
proportion of its travel on each type of road, the allocated cost by truck class will 
not depart significantly from the average costs of road use by class. 

The NTC suggested that the unit costs of road use for inter-capital corridors may be 
lower than on other roads because of economies of scale in pavement design and the 
higher traffic volume on these routes (NTC, sub. 17). The Victorian Government 
also considered that the costs may be lower on these roads: 

The Victorian Government also notes that the aggregation and averaging of cost data 
leads to cross-subsidisation on the basis of location … location based charging would 
likely result in relatively lower unit prices for access to high volume routes like 
Melbourne to Sydney, as opposed to low use routes. (sub. 55, p. 4) 

Similarly, a recent study commissioned by DOTARS (Ernst and Young et al. 2006) 
noted: 

Trucks using the high durability roads between Melbourne, Sydney and Brisbane 
would likely incur lower road user charges than charges which assume trucks use roads 
of average durability. (annexure 5, p. 9) 
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Few studies have estimated the cost of road use by road type, however, and it was 
not feasible for the Commission to do so in the timeframe for this inquiry.  

Two studies of the costs of road use on the inter-capital corridors, BTE (1999a) and 
BTRE (forthcoming), estimate that the avoidable cost of road use on most of the 
major corridors — particularly the Sydney–Melbourne and Melbourne–Adelaide 
corridors — is significantly lower than for the arterial road network as a whole. This 
is not surprising given that these roads are built to accommodate substantial heavy 
vehicle traffic.  

This is also consistent with overseas studies that have estimated that the marginal 
costs of road use are significantly lower on heavily trafficked major highways. 
Some examples include Nix, Boucher and Hutchinson (1992) and Hajek, Tighe and 
Hutchinson (1998) for Canada, US Department of Transportation (2000) for the 
United States and Ministry of Transport (2004) for New Zealand.   

More importantly, BTE (1999a) and BTRE (forthcoming) also estimate that total 
costs (including attributable capital and allocated common costs) are lower per 
kilometre on the corridors, given the high traffic volumes and economies of scale in 
pavement durability (box 5.6).  

Similarly, Queensland Transport estimate the impact of the introduction of mass-
distance location-based charges on a sample of roads in Queensland. Using data on 
historical road capital and maintenance spending, along with estimates of the heavy 
vehicle traffic on each road, they estimate that unit costs of heavy vehicle road use 
are lower than average on the heavily trafficked major highways (such as the 
section of the Bruce Highway between Brisbane and Townsville). Their preliminary 
results also suggest that the costs of road use are significantly higher than average 
on rural roads and may be higher again on roads in remote areas. 

Other corridor studies have tended to be constrained by the lack of specific 
expenditure and road use data. For example, both Pacific National (sub. 41) and 
Port Jackson Partners (2005), derive their unit cost estimates for below-road 
operating and maintenance costs from the NTC’s aggregate expenditure and road 
use data and assume these are applicable to particular corridors. To the extent that 
unit costs are lower on the corridors, their analysis overstates the costs of road 
freight transport. 

If costs attributable to heavy vehicles are indeed lower on the major corridors, it 
would imply that truck classes that travel proportionately more on these routes 
would be allocated more than the actual costs of their network use. These potential 
impacts of network averaging should be borne in mind when considering the degree 
of cost recovery (based on network-wide costs) in the following section.  
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The NTC (sub. 76) has investigated classification of the road network for cost 
allocation purposes. However, it points out that the real benefits of more detailed 
cost information by road type will only be delivered if road user charges are able to 
vary accordingly (section 5.4). 

 
Box 5.6 How do truck costs on the inter-capital corridors compare? 
BTE (1999a) and BTRE (forthcoming) estimated the avoidable road wear costs for 
trucks using the major inter-capital corridors. These avoidable cost estimates are 
based on a lifecycle model of road maintenance, which estimates the future costs of 
road maintenance treatments (including rehabilitations) based on traffic growth 
projections. The estimates of the avoidable costs are derived from the estimated 
average annual maintenance expenditure over that period.  

BTE (1999a) estimated the avoidable road wear cost of a six-axle semi using some of 
the major inter-capital corridors to be 5.7 cents per kilometre (c/km) on average 
(ranging between 2.9 c/km on the Melbourne–Sydney corridor to 10.0 c/km on the 
Adelaide–Perth corridor). The avoidable cost of the same truck travelling on the arterial 
network was estimated to be 15.0 c/km7. BTRE (forthcoming) estimated the avoidable 
costs on the inter-capital corridors to be even lower, between 1 and 2 c/km on the east 
coast corridors for typical inter-capital articulated truck combinations, and about 8 c/km 
between Adelaide and Perth (BTRE, sub. 69).  

BTE (1999a) also estimated the average cost of heavy vehicle use on some selected 
inter-capital highways (including capital costs) based on estimates of the replacement 
value of these roads. Using their cost allocation template (which allocates significantly 
more costs to heavy vehicles than the NTC approach), they estimated the average cost 
of road use for a six-axle articulated truck (carrying a 20 tonne load) on some inter-
capital highways — Sydney–Melbourne (19.1 c/km), Sydney–Brisbane (11.5 c/km), 
and Melbourne–Adelaide (19.1 c/km) — was below the cost imposed by the same 
truck on the average arterial road (23.2 c/km). Of the inter-capital corridors considered, 
only Adelaide–Perth (26.7 c/km) had a higher than average unit cost.  

A similar analysis in BTRE (forthcoming), this time applying the NTC (Second and 
Third Determination) cost allocation parameters to actual National Highway spending 
suggests that the unit total cost per kilometre on the National Highway system for 
average laden six-axle and 9-axle B-doubles is below the current variable fuel-based 
charge for these vehicles.  

Sources: BTE (1999a); BTRE (sub. 69); BTRE (forthcoming). 

                                              
7 All figures from BTE (1999a) have been updated to 2002-03 prices using the BTRE Road 

Construction and Maintenance Price Index.  
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5.4 Do road user charges achieve cost recovery? 

While the previous sections focused on cost allocation to heavy vehicles, on the 
other side of the cost recovery equation is the level of charges currently paid by 
road users. This section looks at the extent to which the current charging system 
achieves the minimum cost recovery hurdles outlined in section 5.1.   

It should be noted that all analysis in this section takes the NTC cost allocation 
methodology as given. If it were considered that changes should be made to this 
methodology based on the discussion in the preceding two sections, the cost 
recovery figures would need to be adjusted accordingly. 

Further, all the estimates of heavy vehicle cost recovery are based on the current 
network wide cost allocations. Consequently, any ‘subsidy’ identified refers to 
under-recovery by a particular vehicle, or vehicle class, based on network 
expenditure and road use averages.  

Cost recovery in aggregate 
In the Discussion Draft for this inquiry, the Commission noted that, based on Third 
Determination expenditure and road use data (NTC 2005d), road user charge 
revenues ($1.63 billion) from heavy vehicles more than covered the costs assessed 
as attributable to these vehicles ($1.35 billion) and just covered their total allocated 
costs (their attributable costs, plus their allocated share of common costs). However, 
the Commission observed that if road expenditures increased, under-recovery was 
likely to emerge without some revision to charges.  

Arterial road expenditure data released since the draft indicates there, in fact, has 
been a significant increase in expenditure in 2005-06 (approximately 10 per cent) 
since the Third Determination (NTC, sub. DD101). The heavy vehicle fleet has 
been growing at approximately 2.5 per cent per year (NTC, sub. DD101). As 
pointed out by the Australian Trucking Association (ATA, sub. DD94) and 
NatRoad (sub. DD82), this growth in the fleet means that allocated cost per vehicle 
(and hence road user charges) grows less than the increase in expenditure. While it 
is not possible to quantify the extent or pattern of under-recovery in this inquiry, the 
available evidence suggests that under-recovery of allocated costs is now likely to 
be occurring at the aggregate level (NTC, sub. DD101). 

The Australian Transport Council agreed at its October 2006 meeting that the NTC 
should commence work on a new heavy vehicle pricing determination. An options 
paper will be considered by the Council at its next meeting, currently scheduled for 
April 2007. 
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What is the impact of the annual charge adjustment on cost recovery?  

A more general issue raised by the recent increases in expenditure is whether the 
annual adjustment procedure is sufficient to ensure cost recovery between pricing 
determinations. The adjustment applies to registration charges only and is based on 
changes in road expenditure and expected growth in heavy vehicle use. Any 
increase in charges is capped by changes in the Consumer Price Index (CPI). 
Charges are not permitted to decrease.  

The adjustment mechanism has not allowed increases in road user charge revenues 
to keep pace with changes in costs allocated to heavy vehicles since the Second 
Determination (box 5.7). However, it should be noted that since there was 
over-recovery at the time of the Second Determination this does not imply heavy 
vehicles are now under-recovering by a proportionate amount.  

Commenting on the annual adjustment procedure, the NTC noted: 
… the fact that is capped by CPI and is applied only to the registration component of 
the charge (taking no account of whether or not the vehicle class under recovers) means 
that the charges do not keep pace with costs. (sub. DD101, p. 35) 

Indeed, if both the registration and fuel charges were indexed and there were no CPI 
cap, the increase in heavy vehicle charge revenues since the Second Determination 
would have been approximately equal to the increase in allocated costs (box 5.7).  

The NTC intends to review the annual adjustment procedure after the next 
Determination.  

 
Box 5.7 The annual adjustment procedure and cost recovery 
The current charge adjustment formula is based on changes to road expenditure and 
expected road use. There have been six annual charge adjustments since 2000, with 
four of these increases capped by the CPI.  

Between 2000 and 2005, the NTC’s expenditure adjustment index increased by 
17 per cent but the CPI cap limited the increase in registration charges to 11 per cent. 
Heavy vehicle charge revenues increased by 14 per cent, less than the increase in 
allocated costs (27 per cent).  

If the road user charge component of the fuel excise were revised annually using the 
existing methodology, the fuel excise would have been 21.8c/L in 2005-06. This would 
have lead to an increase in revenues between the Second and Third Determination of 
24 per cent. If both the registration and fuel charges were indexed and there were no 
CPI cap, the increase in heavy vehicle charge revenues would have been 
approximately the same as the increase in allocated costs.    
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Following recent increases in road expenditure, it is unlikely that aggregate 
charge revenues from heavy vehicles are currently sufficient to cover their 
allocated costs. 

The partial nature of the annual charge adjustment mechanism (applicable only to 
registration charges, capped by increases in the Consumer Price Index) has not 
allowed heavy vehicle charge revenues to keep pace with increases in allocated 
costs. 

Cost recovery by vehicle class 
Under the current system, the road user charge component of the fuel excise is set to 
recover the costs imposed on the road system from the smallest (two-axle rigid) 
trucks. As heavier trucks impose higher costs, the fuel excise alone is not sufficient 
to recover the costs allocated to these vehicles. The registration charge for each 
vehicle class is set such that it recovers the difference between the cost allocated to 
the class and the revenue recovered from the class through the fuel excise.  

Although, if applied fully, this would ensure exact recovery of allocated costs for 
each class, constraints on charges for some vehicle types and ad hoc adjustments 
have led to varying levels of cost recovery by vehicle class.  

• Rigid trucks. These trucks fully recover their allocated costs based on fuel excise 
revenues alone. The registration charge (levied to ensure continuity with 
vehicles under 4.5 tonnes) leads to over-recovery.8 

• Road trains. Costs allocated to road trains are adjusted for the fact that these 
vehicles are restricted to travel only on certain routes. The cost allocation is 
based on rural road expenditure in Western Australia, South Australia and 
Queensland and total road expenditure in the Northern Territory. The BTRE 
(2004) argues that providing a geographically-based exception for road trains in 
an otherwise nationally uniform system introduces inconsistency into the road 
charging system. However, given the enforced restriction on the movements of 

                                              
8 To ensure exact cost recovery for these vehicles the fuel excise would need to be set taking into 

account the registration fee, that is, the fuel excise would be set to recover the allocated cost for 
these vehicles minus the registration charge. This would result in a significant decrease in the 
fuel charge, to approximately 12 c/L (NTC 2005c). The NTC rejected such an approach because 
of the very high registration charges that this would imply for the heaviest vehicles.  

FINDING 5.8 

FINDING 5.9 
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these vehicles it would seem appropriate that their charges be based on the part 
of the network they are permitted access.  

• B-doubles. Registration fees for B-double prime movers are constrained not to 
exceed those for road trains. This reflects a deliberate attempt by the NTC to 
influence fleet choice because of the perceived safety and environmental benefits 
of B-doubles compared with road trains. The NTC calculates that B-doubles, on 
average, under-recover their allocated cost by more than $10 000 a year under 
the current arrangements (sub. 17, executive summary, p. 3). 

How significant is over- and under-recovery by class? 

The adjustments discussed above affect the level of cost recovery for all vehicle 
classes because costs removed from road trains and B-doubles are reallocated across 
the vehicle fleet. Figure 5.1 highlights the resulting levels of cost recovery for some 
vehicle classes.  

Figure 5.1 Under- and over-recovery by vehicle classa 
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a Road expenditure and vehicle use data are from the Third Determination (NTC 2005d). Expenditure data is 
the average of expenditure in the years (2002-03 to 2004-05). Expenditure is allocated across vehicle classes 
using the current (Second Determination) cost allocation template. The figures presented do not include the 
road train adjustment for restricted routes. Revenue estimates are based on the current road user charge 
component of the fuel excise (19.6c/L) and 2005-06 heavy vehicle registration charges.  

Data sources: NRTC (1998); NTC (2005d). 

Figure 5.1 demonstrates that all vehicle classes except B-doubles and road trains 
cover their attributed and allocated costs based on Third Determination data. As a 
class, B-doubles pay about $52 million a year less than their attributed cost, 
equivalent to under-recovery of about $7000 a year per vehicle. This 
under-recovery would have been reduced significantly (to about $1700 per vehicle) 
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had the charges proposed under the Third Determination been approved by the 
Australian Transport Council (table B.4 in appendix B). 

Table 5.2 highlights the level of cost recovery per litre of fuel consumption by 
vehicle class.  

Table 5.2 Costs and revenues (per litre fuel consumption)a 
By vehicle class 

Vehicle type SR Marginal 
cost 

Marginal 
revenue 

Attributable 
cost 

Allocated 
costs 

Total 
revenue 

 c/L c/L c/L c/L c/L 
Rigid trucks 12 19.6 19 25 29 
Articulated trucks ≤ 6-axle rig 16 19.6 26 31 32 
B-doubles 20 19.6 35 39 28 
Road trains 22 19.6 37 40 30 
Buses 9 19.6 14 20 24 
a Road expenditure and vehicle use data are from the Third Determination (NTC 2005c). Expenditure data is 
the average of expenditure in the years (2002-03 to 2004-05). Expenditure is allocated across vehicle classes 
using the current (Second Determination) cost allocation template. The costs and revenues included for each 
category are detailed in the footnote to table B.5 (appendix B). 

Data sources: NRTC (2000), NTC (2005c). 

It is evident from table 5.2 that, not only does the current charging system lead to 
over- and under-recovery by vehicle class in aggregate, but also that there is 
over-and under-recovery at the margin. This occurs because the marginal revenue 
(fuel excise) is set the same for each vehicle class but the marginal cost imposed on 
the road network significantly differs by vehicle type. As a result, vehicles face 
distorted signals regarding the incremental costs they impose on the network.  

As Queensland Rail noted: 
… in order to send appropriate price signals to users, at a minimum, the price for the 
use of a road by the vehicle type … should cover at least the incremental cost it 
imposes on the road infrastructure … price signals based on average impacts … will 
not signal to transport operators the full impact of their usage decisions. It also fails to 
provide an incentive for operators to adopt practices that would minimise the 
maintenance impact of their vehicles on roads (sub. 53, p. 58)  

It is also worth noting that all vehicle classes cover their marginal cost in total (that 
is, once registration revenue is also taken into account). However, this does not 
guarantee that individual vehicles within the class cover these costs. This is 
discussed in more detail below.  
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Is over- and under-recovery by class a problem? 

The ATA (sub. 9, p. 33) recognised that B-doubles under-recover their allocated 
costs. However, they expressed support for such an approach as ‘the industry as a 
whole “still pays it way”’. Pacific National (sub. 41, p. 10), on the other hand, 
claimed: 

… the continuation of the subsidy many years after the market entry of B-doubles is a 
glaring anomaly which provides a substantial pricing benefit for the heaviest class of 
truck, at the expense of rail, lighter trucks and passenger cars. 

The Commission considers that the moderation of B-double charges on the basis 
that they are safer and more environmentally friendly than road trains is arbitrary. It 
would be a coincidence if the adjustment achieved an efficient level of these 
externalities, given the lack of regard to either their optimal level, or to the 
existence of (potential or existing) mechanisms to internalise them (chapter 7). This 
was noted by the Victorian Government: 

The current discount given to B-doubles recognises, amongst other things, the 
performance of B-doubles relative to other vehicles in terms of emissions and safety. 
Inclusion of externality pricing would more properly address these issues. 
(sub. 55, p. 8) 

Further, because road trains are restricted to travel only on certain routes 
(NTC 2005c) the substitution between these vehicle types is likely to be limited. 
Also, as pointed out by the BTRE (2004), making adjustments to charges for the 
external effects of road use for some truck classes but not others raises issues of 
consistency in the application of charges.  

The under-recovery from B-doubles is financed through higher charges levied on 
other classes of truck. These disparities in the level of cost recovery have the 
potential to distort fleet decisions as well as decisions regarding use of the network 
at the margin. This may have influenced the changes in fleet structure evident over 
the last decade. For example, the number of B-doubles increased by over 
180 per cent from 1997 to 2003, while, in the same period, the number of six-axle 
articulated trucks increased by only 9 per cent (NRTC 1998; NTC 2005d). As one 
participant claimed: 

… the number of the 9 or more axle B-doubles significantly increased … It appears that 
the appreciable subsidies are encouraging the rapid growth in numbers of these trucks, 
quite possibly into inappropriate applications (eg using narrow city roads or lightly 
constructed rural roads). (P.G. Laird, sub. 23, p. 8) 

Further, this under-recovery has implications for competitive neutrality as it applies 
to those trucks competing most directly with rail. However, to the extent that the 
costs of heavy vehicle road use are actually lower on the main interstate corridors 
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(and B-doubles travel proportionately more on these routes), the costs allocated to 
these trucks may still be higher than the actual costs they impose on the network 
(section 5.3). 

The deliberate reduction in B-double prime mover charges by the National 
Transport Commission (so that they do not exceed those for road trains) has 
meant that, as a class, they do not cover the network-wide costs attributable to 
their road use. Implications for competitive neutrality are unclear, however, given 
that network averaged costs allocated to B-doubles operating on the major inter-
capital corridors, where road and rail most directly compete, may be higher than 
their corridor-specific costs. 

Cost recovery by individual vehicles 

Individual vehicles may under- or over-recover the costs of their use of the road 
network because of averaging by truck class within the charging mechanism. This 
occurs both by vehicle use (distance travelled and mass) and type of road. This 
over-and under-recovery by individual vehicles (relative to the average level of 
assessed costs for their class), is referred to here loosely as ‘cross-subsidisation’. 
Again, whether there really are cross-subsidies within classes depends on the actual 
costs imposed on the network by individual vehicles (including relating to the roads 
they actually use) relative to their charge burden.  

Potential cross-subsidies by vehicle use 

It has been well documented that those trucks that are utilised less than average 
(that is, travel shorter than average distances or carry lighter than average loads) 
cross-subsidise other trucks within the class (BTRE 2004, NTC, sub. 17, PJP 2005). 
The NTC (2005c, p. 24) states ‘[a] shortfall of the current mechanism becomes 
evident when vehicles which vary significantly from the average are considered’. 

This occurs for two reasons: 

1. Fuel excise is a poor proxy for road damage.  

2. The registration charge is based on average fleet utilisation.  

The ATA (sub. 9, p. 22) argued that the current diesel excise ‘takes account of truck 
mass and distance’ as fuel use increases with distance travelled and vehicle mass. 
The rate of fuel excise is constrained to be the same for all classes of vehicle 

FINDING 5.10 
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because a differential fuel excise would be ‘extremely costly administratively, and 
potentially subject to rorting’ (NTC, sub. 17, p. 68).  

However, the road damage caused per litre of fuel consumed varies significantly by 
vehicle class. For example, the attributable network cost for B-doubles of 35 cents 
per litre is significantly above their fuel excise contribution of 19.6 cents per litre 
(table 5.2). Even if a differential fuel charge by vehicle type were to be introduced, 
the fuel excise would still be a poor proxy for road wear because the charge per net 
tonne kilometre falls as vehicle load increases but road wear increases with load 
(BTE 1999a).  

The ‘gap’ between the fuel excise contribution and allocated costs is addressed, on 
average, through the registration fee. The result is that a truck with average 
utilisation for its class (in terms of distance travelled, average gross mass and fuel 
efficiency) will fully cover its allocated cost (plus or minus any subsidy for that 
class as a whole).  

However, because the registration fee is fixed regardless of the number of 
kilometres travelled, trucks travelling greater than average distances have a lower 
per kilometre registration fee and therefore fail to achieve cost recovery. The same 
logic applies for those carrying greater than average mass, except under-recovery 
for these trucks is exacerbated because some attributable costs increase 
exponentially with vehicle mass, while the fuel excise increases linearly with mass. 
The more fuel-efficient vehicles within a class will also fail to achieve cost recovery 
(NTC, sub. 17). 

The impacts of distance travelled and average gross mass on cost recovery for 
nine-axle B-doubles (holding everything else equal) is highlighted in figures 5.2 and 
5.3 respectively. These vehicles do not achieve cost recovery on average because of 
the constraint on their charges (discussed above). 
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Figure 5.2 Revenues and costs diverge for 9-axle B-doubles: by distance 
travelled 
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Sources: NRTC (2000); NTC (2005d); NTC (sub.17). 

Figure 5.3 Revenues and costs diverge for 9-axle B-doubles: by mass 
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Sources: NRTC (2000); NTC (2005d); NTC (sub. 17). 

How significant are the cross-subsidies? 

Table 5.3 gives an indication of the possible magnitude of over- and under-charging 
within vehicle classes as a result of averaging. Estimates of allocated costs and 
revenues are presented for a few classes of truck at the 25th and 75th percentile of 
distance travelled.  
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Table 5.3 Over- and under-charging for some truck classesa, b 
By percentile of distance travelled 

 25th Percentile 75th Percentile 

 Allocated cost Revenue Allocated cost  Revenue 

 $ $ $ $ 
2-axle 7-12t rigid  100 400 1800 2000 
6-axle articulated 5600 8100 26 500 19 900 
9-axle B-double 25 800 19 900 57 200 34 200 
Double road train 12 500 14 400 50 900 31 600 
a ABS (2005c) presents data on distance travelled in 5000 km ranges. The costs and revenues at the 25th and 
75th percentile are calculated from the midpoint distance of the range in which the truck at the 25th and 75th 
percentile falls. b Allocated costs are calculated based on average gross mass for each vehicle type. 

Data sources: NTC (2005d); ABS (2005c). 

Table 5.3 (and table B.7 in appendix B), highlight the differences in cost recovery 
both across and within vehicle classes. Across classes, differences are driven by the 
pricing constraints and ad hoc adjustments discussed earlier. These result in 
significant differences in cost recovery at the individual vehicle level. For example, 
while almost 100 per cent of 7–12 tonne rigid trucks cover their attributable 
network costs, only 10 per cent of nine-axle B-doubles do.  

Within classes, differences in cost recovery can also be significant. For example, 
while a B-double travelling 102 500 km (the 25th percentile of distance travelled), 
under-recovers its allocated cost by about 20 per cent, a B-double travelling at the 
75th percentile (227 500 km) under-recovers by more than 40 per cent.  

A number of participants commented that these cross-subsidies will disadvantage 
particular operators. For example, some claimed that ancillary operators would be 
disadvantaged relative to hire and reward operators because they travel fewer 
kilometres on average (Hassall 2006). As the Victorian Farmers Federation noted: 

The averaging system currently used to determine registration charges creates a 
situation where the ancillary vehicle users are basically cross subsidizing the primary 
large vehicle users. Most agriculture producers use their freight vehicles as an ancillary 
aspect to their business, which translates to low kms travelled and a high c/km rego 
charge. (sub. DD79, p. 1) 

Similarly, Coles Myer noted the impacts on those operators that carry lighter than 
average loads: 

CML transports are loaded by volume rather than weight. This makes them consistently 
lighter than similar vehicles hauling for other industries. … Consequently axle weight 
and impact of the road surface is considerably less than would normally be expected, 
yet these vehicles pay the same registration fee and receive the same fuel rebate as their 
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heavier counterparts. CML believes pricing structures should recognise or offer 
incentives for reducing axle weight. (sub. 47, p. 9) 

Cross-subsidies by road type 

The cross-subsidies within vehicle classes discussed above may be complicated by 
the presence of cross-subsidies by road type. As discussed in section 5.3, costs 
allocated to particular truck classes might not reflect the costs of their actual road 
use due to unit cost differences by road type and differences in the distribution of 
travel by truck class. However, even if these differences could be captured in the 
cost allocation process, network averaging of charges could still present cost 
recovery issues within a class, if the pattern of road use differs significantly between 
individual vehicles within classes.  

For example, under the current cost allocation model, road expenditure and use is 
disaggregated by arterial and local roads. Using this data, the estimated unit cost for 
each truck class is higher on local roads, resulting from the higher marginal costs on 
these roads, though offset somewhat by the smaller contribution to common costs. 
Attributable capital costs are about the same on both types of road reflecting the fact 
that local roads have both lower capital spending and less intensive use (table 5.4). 

Table 5.4 Arterial/local road costs (per litre fuel consumption)a 
By vehicle class  

 Arterial roads Local roads 

Vehicle type SR Marginal 
Cost b 

Attributable 
cost c 

Allocated 
costs d 

SR Marginal 
Cost b 

Attributable 
cost c 

Allocated 
costs d 

 c/L c/L c/L c/L c/L c/L 
Rigid trucks 10 17 24 16 23 26 
Articulated trucks  
≤ 6-axle rig 15 25 30 25 36 38 
B-doubles 19 33 38 33 49 51 
Road trains 20 35 38 35 52 53 
a The road expenditure and use data is from the Third Determination. The current (Second Determination) 
cost allocation parameters are used to attribute road damage. b The short-run marginal costs for each vehicle 
class are estimated by excluding capital and non-attributable costs from the cost allocation. c Attributable 
costs are the capital and maintenance expenditure attributable to each vehicle class. d Total allocated cost is 
the cost of capital and maintenance expenditure attributable to each vehicle class plus the common costs 
allocated to each vehicle class on a VKT basis.  
Data sources: NRTC (2000); NTC (2005d).  

If the relative use of the arterial/local road network for an individual vehicle were to 
depart significantly from the distribution of use within their class then, everything 
else equal, under- or over-recovery would result. For example, the average road user 
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charge for a six-axle (or less) articulated truck is set at 31 cents per litre, equal to 
the average allocated cost for these vehicles (table 5.2). The average allocated cost 
is calculated based on estimates that six-axle articulated trucks, as a class, undertake 
90 per cent of their travel on arterial roads (NTC 2005d). However, a six-axle 
articulated truck that travels exclusively on local roads imposes a significantly 
higher cost on the road network of 38 cents per litre (table 5.4). These vehicles 
would therefore be cross-subsidised by those travelling on arterial roads more than 
the class average.  

Of course, it is likely that further cross-subsidies by road type exist — if unit costs 
for articulated vehicles are lower on the inter-capital corridors compared to the rest 
of the arterial road network, costs may be over-recovered from trucks using these 
routes, for example. However, such cross-subsidies are not able to be quantified 
within the NTC’s cost allocation model because of a lack of disaggregated road 
expenditure and road use data beyond the high level arterial/local, rural/urban 
categories. Some evidence based on more disaggregated data is presented in 
section 5.3. 

The current road user charging system results in significant over- and under-
recovery within some vehicle classes. Vehicles travelling longer than average 
distances and/or carrying heavier than average loads are, all else equal, ‘cross-
subsidised’ by other vehicles within the class. Similarly, vehicles that travel more 
than average on higher unit cost roads (such as regional and local roads) are, all 
else equal, ‘cross-subsidised’ by those using lower cost parts of the network. 

5.5 Summing up 

Much of the debate over the current road user charging system has centred on the 
issue of cost estimation and the allocation of historic costs to heavy vehicles. There 
may be some modest gains, in terms of improving the efficiency of use of the 
existing network, from refining the current cost allocation methodology. However, 
much greater gains are likely to come over time from a shift to more efficient 
pricing arrangements (chapter 9) and from improving the linkages between road 
demand and investment (chapter 10).  

Until recently, road user charge revenues from heavy vehicles were more than 
sufficient to recover their allocated costs. However, in light of recent increases in 
road expenditure, it is unlikely that charge revenues from heavy vehicles are now 
sufficient to cover their allocated costs within the current PAYGO/cost recovery 
model. B-doubles as a class do not cover their attributable network costs and, within 

FINDING 5.11 
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the current network-wide charging framework, an increase in their charges would 
seem warranted. However, whether efficiency and competitive neutrality would be 
improved overall by such an increase — given that these vehicles make relatively 
intensive use of the lower (unit) cost inter-capital corridors — is unclear (chapter 8).  

The biggest source of over-and under-recovery within the current framework is the 
averaging of road user charges — by vehicle mass, distance travelled and location. 
The potential for mass–distance and location-based charging to provide more 
cost-reflective signals to road users is discussed in chapter 9.  
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6 Rail infrastructure costs and cost 
recovery 

Key points 
• Rail infrastructure providers are unable to cover full economic costs on many routes 

and often fall well short of doing so. The exceptions to this generally are in the bulk 
freight area, and particularly in coal. 

• The inability of rail infrastructure providers to achieve full cost recovery means they 
typically rely on government subsidies of various forms to maintain viability. These 
subsidies are potentially significant in affecting the terms of competition between 
road and rail freight. 

• Differences between access regimes or regulators in asset valuation techniques, 
and in principles for inclusion or exclusion of contributed assets, can result in 
inconsistencies in measured costs between jurisdictions. 
– Non-inclusion of government-contributed assets in regulatory asset bases can 

significantly reduce the assessed costs faced by providers and, therefore, the 
charges allowed by regulators. 

• Prices obtained by rail infrastructure providers are constrained by (intermodal) 
market pressures and determined via negotiation. Except for some bulk freight, 
market realities typically are a more effective constraint on rail infrastructure prices 
than access regulation. 

• Given the potential efficiency gains from allocating a proportionately larger share of 
common costs to customers who are less sensitive to price changes, regulations 
and regulatory approaches should facilitate (and certainly not impede) such pricing 
approaches.  

 

6.1 Introduction 

Following years of concern about poor service quality and heavy financial losses, 
there has been significant reform in the rail sector over the last 15 years. The 
reforms have included corporatisation, privatisation, expanded use of contracting 
and, for much of the rail network, vertical separation of above- and below-rail 
operations (see chapter 2). 
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Prior to the reforms, infrastructure access was not charged for separately because 
rail operators were fully vertically integrated and, in effect, financial ‘transactions’ 
were internal. The reform process has seen all jurisdictions, except Tasmania, adopt 
legislation allowing third parties to access rail infrastructure in order to promote 
above-rail competition.1 

Although rail freight is largely commercial in nature, questions remain about 
whether it ‘pays its way’. Rail infrastructure providers still rely heavily on various 
forms of government contributions, generally for services that would otherwise not 
be commercially sustainable. At the same time, the financial viability of rail freight 
infrastructure may be impeded by factors such as access regulation (limiting returns 
on profitable aspects of operations) or preference being given to passenger trains 
(with some exceptions) when allocating train paths. Some see vertical separation as 
a problem, or at least as contributing to other problems. 

In this chapter, the Commission examines the capital and operating costs of 
providing rail infrastructure services, and seeks to identify levels of cost recovery 
by rail infrastructure providers and the nature and extent of any subsidies to users. 
The chapter also details different economic regulatory approaches across 
jurisdictions, and attempts to assess the impact of economic regulations on rail 
pricing and levels of cost recovery. Non-economic regulation (for example, to 
promote safety) is also an important driver of costs and is discussed in chapter 11. 
Substantive discussion of the merits of vertical separation versus integrated 
above- and below-rail businesses is also contained in chapter 11. Detailed 
discussion of the access regimes surrounding rail infrastructure is contained in 
appendix E. 

6.2 Determination of ‘below-rail’ costs 

Rail infrastructure provision generally is seen as a natural monopoly (albeit one 
typically facing considerable competition in the broader freight market, particularly 
from road). Average costs of providing access to the use of rail infrastructure 
typically decline with increases in use (meaning the activity is subject to economies 
of density). Even with only one provider, the minimum capacity that can be 
supplied may be large relative to the total demand for the use of rail infrastructure. 

In those areas of the freight market where road and rail are in competition, road is 
often perceived to be the ‘price setter’. This confronts rail infrastructure providers 

                                              
1 The Tasmanian Government is currently seeking to finalise detailed agreements to guarantee 

access by third parties to the Tasmanian rail network (Cox 2006). 



  

 RAIL 
INFRASTRUCTURE 
COSTS 

131

 

with a dilemma. Failure to match road prices would see a loss of volume which, 
given its importance, could threaten rail’s viability. Charges based on meeting the 
market, however, may not cover the long-run costs of infrastructure provision. In 
practice, rail infrastructure charges typically appear to be set with a view to 
maintaining or increasing market share. As shown in chapter 2, rail freight prices 
are typically lower than road freight prices, and often significantly so.2 

Costs of providing rail infrastructure 

Rail infrastructure provision has high fixed costs, associated mainly with 
construction and maintenance. Queensland Rail (QR) has estimated that capital 
costs make up around 60 per cent of the total costs of rail infrastructure provision, 
with maintenance costs representing around 25 per cent of costs and other operating 
costs the remaining 15 per cent (sub. 53). These estimates appear to be based on a 
life-cycle approach to measuring costs (where capital costs are the initial costs of 
establishing track). However, even if the cost of establishing track is excluded from 
cost estimates, fixed costs (relating to ballast, sleepers and rails) still represent a 
relatively high proportion of total costs. 

Capital costs comprise the cost of land, earthworks and track construction. 
Maintenance activities can be categorised as being either routine or major. Routine 
maintenance activities include inspections, resurfacing, bridge maintenance and 
general routine track maintenance. Major maintenance activities include track 
re-layering, re-railing, re-sleepering, ballast replacement, major resurfacing, rail 
grinding and formation maintenance. 

QR has stated that maintenance activity has three distinct phases over the life of a 
rail track: 

• immediately after construction, involving inspections and routine maintenance; 

• after around five years, involving more significant activities such as regular rail 
grinding and resurfacing, in addition to inspections and routine maintenance; and 

• around ten years after construction, as track components start to wear out and 
ballast becomes contaminated, more major maintenance is required to 
supplement routine maintenance. (sub. 53) 

                                              
2 Price comparisons are not absolutely clear cut, however. Rail prices are on a terminal to 

terminal basis (and therefore rail customers also face pick up and delivery costs), whereas road 
prices may relate to door to door delivery. 
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The relationship between costs and infrastructure use 

Rail infrastructure regulatory regimes in Australia typically require, at least in 
theory, that infrastructure charges relate to costs incurred. This requirement broadly 
accords with the principles for determining efficient prices, although the presence of 
fixed and common costs to be allocated between different users of rail infrastructure 
services may require a break in the nexus between marginal attributable costs 
incurred and prices charged. Nevertheless, there remains a need to establish the 
relationship between the level (and nature) of infrastructure use and the costs 
directly incurred as a result. 

This is not a straight-forward relationship, however. For example, as for roads, there 
are trade-offs between maintenance levels and the quality of infrastructure 
provided: the standard of the initial infrastructure investment affects ongoing 
maintenance and refurbishment costs and train performance. 

Moreover, there is no consensus about the links between wagon suspension, speed 
and weight on the one hand, and required maintenance levels on the other. It 
appears that, compared to road transport, relatively little work has been done to try 
to measure these relationships, presumably reflecting a belief by infrastructure 
providers that the costs of undertaking such an exercise exceed the benefits. The 
Bureau of Transport and Regional Economics (BTRE) (2003d, p. 190) has argued 
that this knowledge gap ‘undermines pricing that promotes efficient use of and 
investment in rail infrastructure’. 

To further complicate matters, there also are issues relating to asset valuation 
methods, appropriate rates of return, equity and asset betas3 and depreciation rates. 
These factors can significantly influence measured costs. European Commission 
research has found that reported estimates of marginal costs vary by a factor of 1 to 
20 across Europe (BTRE 2003d). 

6.3 Impact of third party access regulation on cost 
recovery and pricing 

In the case of road freight, most of the infrastructure is owned by the public sector 
and heavy vehicle charges are set by governments to recover the financial costs of 

                                              
3 A beta is used to reflect the likely sensitivity of the return on an individual investment to 

changes in returns for the market as a whole. An asset beta would be used if the company were 
fully financed by equity. An equity beta takes account of financing using both equity and debt. 
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road provision and maintenance. So, even though roads exhibit natural monopoly 
characteristics, there is no need for an economic regulator. 

In the case of rail, however, reforms which have led to the commercialisation, 
corporatisation and privatisation of substantial parts of the rail network have been 
accompanied by the establishment of regulatory regimes to promote above-rail 
competition, encourage market diversity and prevent the potential abuse of market 
power by below-rail operators. In this regard, rail freight operates within a 
regulatory regime similar to those applied to other commercially provided 
infrastructure services with natural monopoly characteristics. 

The access regimes 

Third party access regimes for rail infrastructure services were introduced as part of 
the National Competition Policy reform process. The National Access Regime was 
introduced under Part IIIA of the Trade Practices Act 1974, and most State 
governments have also established access regimes for rail infrastructure. 

Each regime sets out principles for access seekers to negotiate with infrastructure 
providers to attempt to reach agreeable terms and conditions. Each regime also 
contains provisions and mechanisms for dispute resolution where parties are unable 
to reach agreement. These provisions and mechanisms vary across regimes. 

Under the National Access Regime, existing and potential rail operators can: 

• request that the National Competition Council (NCC) recommend that the 
relevant Minister ‘declare’ access to the services of a particular access facility. If 
the facility is declared, the parties enter into negotiation, supported by legally 
binding arbitration, in order to reach legally agreeable terms and conditions; 

• negotiate within the provisions of a legally binding ‘undertaking’ registered with 
the Australian Competition and Consumer Commission (ACCC); or 

• negotiate within the provisions of state-based access regimes which may, or may 
not, be certified as ‘effective’ following a recommendation by the NCC (that is, 
certified as reflecting the relevant principles contained in the Competition 
Principles Agreement). (PC 1999c) 

In practice, the National Access Regime has only been formally used to provide 
access to the Australian Rail Track Corporation (ARTC) network (via an 
undertaking under section 44ZZA), and the Tarcoola to Darwin railway (with the 
Tarcoola to Darwin access regime being certified under Part IIIA). States have 
implemented their own access regimes. In the event that a state-based regime is 
certified by the designated federal Minister, then access seekers lose the ability to 
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seek access under the National Access Regime. However, currently, only the 
Tarcoola to Darwin access regime has been certified as effective. 

A full list of the various access regimes across Australia is contained in table 6.1. 
More detail is contained in appendix E.4 

Table 6.1 Regulators and legislative mechanisms for third party access to 
rail infrastructurea 

State and Territory or Regime Regulator Legislative mechanism(s)

ARTC Network ACCC Trade Practices Act 1974 
Access Undertaking 

NSW IPART Transport Administration Act 1988
Non-Certified Access Undertaking

Victoria ESC Rail Corporations Act 1996
Freight Network Declaration Order 2005

Dynon Terminal Order 2005
Rail Network Pricing Order 2006

Non-Certified Declaration and Access 
Arrangement

Queensland QCA Queensland Competition Authority Act 1998
Non-Certified Access Undertaking

WA ERA Railways (Access) Act 1998
Railways (Access) Code 2000

Non-Certified Legislated Access Regime
SA ESCOSA Railways (Operations and Access) Act 1997

Non-Certified Legislated Access Regime
Tarcoola to Darwin ESCOSA AustralAsia (Third Party Access) Act 1999

Certified Legislated Access Regime
a Tasmania currently does not have a third party access regime although the introduction of one is proposed. 

Source: ARA (sub. 33). 

Regulators typically set floor and ceiling prices 

In most jurisdictions, regulators have established floor and ceiling prices (or 
revenue limits) for access to rail infrastructure. The floor and ceiling are generally 
based on the costs likely to be incurred within an access period and the revenue 
consequently required by the provider to meet those costs. 

The floor–ceiling price band is designed to preclude monopoly pricing, while also 
ensuring access seekers pay at least the incremental cost of their access. The floor 

                                              
4 One area of particular controversy is the status of privately owned railways. Earlier in 2006 the 

NCC recommended declaration of part of the Mount Newman railway line, which was not 
subsequently acted on and is currently under appeal. 
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price therefore generally is set equal to the marginal or incremental cost of 
providing a particular service, whereas the ceiling price generally relates to the full 
economic cost of providing the service, including an adequate return on capital. 

The negotiated infrastructure prices actually charged to any individual access seeker 
fall within the floor and ceiling limits. Generally, prices have been well below 
ceiling limits except in the bulk freight market. As noted in chapter 2, road transport 
is typically not as competitive with rail in sections of the bulk freight market 
(particularly for freight such as coal and minerals) and users have inelastic demand. 
This means that rates for bulk freight are likely to be closer or equal to the ceiling 
price and, in the absence of regulation, could sometimes exceed the ceiling price. 
(Competition from sea transport is likely to provide some constraint though.) 

The Victorian Rail Access Regime differs from those regimes in other 
jurisdictions.5 Since January 2006, it applies to those services declared by the 
government and establishes reference services, a reference tariff and an access 
arrangement to apply to each service. The access regime also contains procedures 
for negotiation of access to non-reference services. 

The Victorian system involves use of a revenue cap requiring the reference tariff to 
be set at such a level that, across all declared transport services, the anticipated 
revenue is equal to a reasonable forecast of the infrastructure provider’s efficient 
cost of providing the services. 

Factors affecting measured costs 

While most jurisdictions have adopted the floor–ceiling model of regulation, there 
are differences in the definitions of floor and ceiling prices. These include methods 
of asset valuation and treatment of common costs. There are also different 
approaches to the relationship between infrastructure use and cost. 

These factors are significant in determining whether rail infrastructure providers 
fully recover their economic costs. For example, the exclusion of some assets from 
the regulated asset base can significantly reduce the measured costs of providers. 
Asset recognition practices also affect the split between operating and capital costs. 

                                              
5 The Victorian regime was changed at the beginning of 2006 largely due to concern about the 

absence of third party competition on the network. El Zorro recently became the first 
organisation to obtain third party access to the Victorian network, following the implementation 
of the new regime (Berry 2006). 
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Asset valuation methods 

The most commonly used method of asset valuation is depreciated optimised 
replacement cost (DORC). This refers to the replacement cost of an ‘optimised’ rail 
system less accumulated depreciation. The method is designed to exclude assets that 
would not be replaced and allows for any cost reductions that would have occurred 
had service provision been technologically ‘optimal’. (The contrast with actual cost 
valuation methods is discussed in box 6.1.) DORC methodology is used in the 
ARTC undertaking, for the Tarcoola-Darwin railway regime and also in New South 
Wales, Queensland, and South Australia. 

 
Box 6.1 Replacement versus actual cost valuations 
While there are numerous asset valuation methods available, debate tends to focus on 
whether an historical cost approach (often termed depreciated actual cost — DAC) or a 
replacement cost methodology, such as depreciated optimised replacement cost 
(DORC), is more appropriate. 

The DAC method has the advantage of being simple, transparent and objective. 
Assets are valued at their net book value and depreciated in line with accounting 
standards or a schedule specified by the regulator. Allowance for inflation is made 
either through indexation of the asset base, or by adjusting the allowed rate of return. 

Under DORC, assets are valued at the cost of replacing their remaining service 
potential. The replacement cost is ‘optimised’ in that replicating service potential does 
not necessarily involve replacing the same physical assets. Hence, if a new technology 
can deliver the service at a lower cost than the existing assets, those assets will be 
valued at the cost of the new technology. In this way, DORC is said to emulate what 
would happen to asset values in a competitive market. 

In submissions to the Commission’s 2001 National Access Regime Inquiry, use of 
DORC was not fully supported by either infrastructure providers or users. The 
optimisation process as applied in the telecommunications sector was criticised for 
increasing risk to investors. Optimisation in that sector had led to regulated reductions 
in values because of the emergence of cost-reducing technologies. On the other hand, 
users of energy infrastructure considered that DORC valuations were highly subjective, 
allowing infrastructure providers to earn monopoly rents. 

Noting ‘the myriad of specific issues that arise across infrastructure sectors’, the 
Commission determined in 2001 that regulators should not be bound to use one 
particular asset valuation approach in all situations (PC 2001b, p. 366). Rather, the 
approach used should have regard to specific circumstances within a sector. 

Source: PC (2001b).  
 

Some participants in this inquiry have suggested that valuations obtained under 
DORC are likely to be higher than those obtained using other asset valuation 
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methods, particularly actual cost valuations (see box 6.1). Great Southern Railway 
(GSR) has stated: 

The asset values that are allowed for the determination of ceiling prices under the 
regulated regimes in many jurisdictions are well in excess of the market price that 
would be paid for the same assets. (sub. 12, p. 32) 

While there may be debate about whether DORC valuations are high relative to 
other valuation methods, regulators’ asset valuations typically affect only ceiling 
prices. The NSW rail regulator, the Independent Pricing and Regulatory Tribunal 
(IPART), has noted that, because charges are generally below ceiling levels, 
relatively few customers actually pay access prices that reflect a DORC based rate 
of return (IPART 1999). 

One jurisdiction using an alternative to DORC is Western Australia, where the 
regulator uses the Gross Replacement Value (GRV) method of asset valuation. 
GRV can be defined as: 

… the lowest current cost to replace existing assets with assets that have the capacity to 
provide the level of service that meets the actual and reasonably projected demand and 
are, if appropriate, modern equivalent assets. (ORAR 2002, p. 1) 

Comparability between costs calculated using the GRV approach and the DORC 
approach depends on the extent to which the existing rail assets are depreciated and 
the assumptions used by the regulator in making the calculation (including the 
discount rate applied, the components of operating expenditures included and the 
assessed economic life of the rail assets) (ORAR 2002). 

GSR has criticised costing methodologies employed by rail regulators: 
… the general principle used to cost infrastructure is based on the estimate of the cost 
of fully replacing the infrastructure which may have no relationship to the market value 
paid for the infrastructure or the investment program of the asset owner … In some 
jurisdictions … the ceiling access price … is so high as to be irrelevant … only at the 
point that the rail infrastructure becomes profitable is it necessary to regulate access 
pricing using the cost of providing the infrastructure. (sub. 12, pp. 33–34) 

A benefit of using DORC (or GRV) valuations is that the replacement cost of assets 
is most relevant to determining whether full economic costs are being met. If 
infrastructure providers are not covering their full economic costs — even though 
they may be profitable based on the book value of their assets — they may not be 
viable in the long-run. In other words, infrastructure would not be able to be 
replaced at the end of its useful life if the decision were based purely on commercial 
considerations. 
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Replacement cost methods of valuation represent a useful reference point for 
determining whether rail infrastructure providers are able to recover all the 
economic costs they incur. Where providers are unable to fully recover economic 
costs, it is likely that, in the absence of a subsidy, rail infrastructure would not be 
replaced at the end of its useful life. 

Exclusions from regulated asset bases 

In Victoria, the regulated asset base for rail infrastructure excludes capital 
expenditure before 30 April 1999 (that is, before the leasing of rail infrastructure to 
the private sector). Assets purchased since this date are included at original cost 
with allowance for inflation, depreciation, subsequent disposals and any relevant 
capital expenditure by infrastructure providers (ESC 2006c). 

Similarly, while New South Wales uses DORC methodology to value assets, only 
coal lines are considered to have any value for the purposes of calculating the asset 
ceiling, meaning that 94 per cent of route kilometres within the rail network are 
attributed no value for regulatory purposes (IPART 1999). 

There are significant differences between jurisdictions in the treatment of land in 
regulatory asset bases. In the ARTC undertaking and the NSW regime, no 
allowance is made for land, while in South Australia land and foundation works are 
valued at historical cost (unless leased from the government at nominal rent, in 
which case they are excluded) (ESCOSA 2004). The Queensland Competition 
Authority (QCA), however, includes land in the regulatory asset base and values it 
using DORC methodology (QCA 2001). 

Assets contributed by governments typically are excluded from regulatory asset 
bases. The new Victorian access regime contains a pass-through mechanism which 
requires infrastructure providers to reduce their cost base by the value of any 
government funding or investment relating to their infrastructure. The Western 
Australian regime recognises government funding as a revenue source and therefore 
deducts it from overall revenue requirements when calculating the floor and ceiling 
prices. 

The Tarcoola to Darwin regime empowers the Essential Services Commission of 
South Australia (ESCOSA) to make adjustments to the DORC valued asset base to 
exclude government contributed assets. In practice, the regulator has chosen to 
include them — only for ceiling purposes — making this the only regime in which 
government contributed assets are included (ESCOSA 2003). 

FINDING 6.1 
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Differences in asset valuation techniques and in principles for inclusion of assets in 
regulatory asset bases can result in inconsistencies in measured costs between 
jurisdictions. These factors can also influence assessments of whether rail 
infrastructure providers fully recover the economic costs of providing services. 
Specifically, non-inclusion of assets in regulatory asset bases (such as assets 
provided by governments) can significantly reduce the measured costs of providers 
and therefore the charges allowed by regulators. The effect of this on cost recovery 
is likely to be significant in those market segments where providers are able to 
charge ceiling prices. 

Treatment of common costs by rail infrastructure providers 

Rail infrastructure operators incur a potentially significant level of costs that are not 
specifically attributable to any particular above-rail operator or service provided. 
These ‘common costs’ include sunk costs incurred irrespective of use (for example, 
railway bridges or tunnels) and non-sector-specific overheads and operating costs 
(such as buildings and administration costs). 

Common costs are allocated by rail infrastructure providers in proportion to actual 
infrastructure usage by each customer, although the exact criteria used vary among 
jurisdictions. In some jurisdictions, decisions about how to attribute common costs 
are made by the regulator. 

How common costs are allocated can significantly affect the division of costs 
between passenger and freight trains, and provides rail infrastructure providers with 
opportunities to price discriminate between freight and passenger rail operators. As 
observed by QR: 

… in allocating common costs, distortions to consumption would be minimised where 
prices are charged so that products whose output is less sensitive to higher charges pay 
relatively more of the common costs. As for rail, such price discrimination is likely to 
be efficient and desirable … (sub. 53, p. 7) 

As freight trains are generally heavier, allocating common costs on the basis of 
weight would mean freight trains would incur a higher proportion of common costs. 
Freight rail services are typically viewed as more price sensitive than passenger 
services, albeit in part because decisions to run passenger services are typically 
made by governments.6 This means passenger services are likely to be maintained, 
                                              
6 This is not to imply that passengers on these government prescribed services are less price 

sensitive than freight customers, merely that the demand elasticities of the passengers may have 

FINDING 6.2 
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even if access charges relating to them are increased. (Long-distance passenger rail 
services operated by the private sector and subject to competition from low cost 
airlines are likely to be more price sensitive.) It might therefore be expected that 
profit-maximising infrastructure operators would allocate common costs more 
heavily to passenger trains. This suggests that, in the absence of regulation, it would 
be expected that common costs would be allocated based on the number of train 
movements or distance travelled rather than on the weight of trains. 

In Western Australia, non-sector specific operating costs are allocated based 
entirely on train movements, while overhead costs are allocated 50 per cent on a 
gross tonne kilometre (GTK) basis, and 50 per cent on a train movements basis 
(ORAR 2003). In New South Wales, overheads are allocated on a GTK basis while 
common non-track costs are allocated based on train kilometres (IPART 1999). 

The ARTC allocates 60 per cent of common maintenance expenditure to access 
seekers on a GTK basis and 40 per cent on a train kilometre basis. Other common 
costs are allocated on a train kilometre basis (ACCC 2002). Passenger services 
operated on the ARTC interstate track by GSR are not initiated or operated by 
government and may be more price sensitive than passenger services elsewhere.7 

In Victoria, the Essential Services Commission (ESC) has determined that common 
costs should be allocated on the basis of train kilometres, partly to compensate for 
the ‘un-costed’ priority given to passenger trains and partly because one of the 
ESC’s objectives is to promote the competitiveness of rail in the freight market 
(with freight usage of rail assumed to be relatively price elastic). While this was 
consistent with the preferred pricing strategy of Pacific National (PN), the ESC 
required Connex (the operator of the urban passenger network) to amend its access 
agreement to allocate common costs based on train kilometres (ESC 2006b). 

One of the reasons given for this ESC determination (that is, to ‘promote the 
competitiveness of rail’ in the freight market) (ESC 2006c, p. 109) raises issues 
about regulators having multiple objectives and whether governments should give 
more guidance about priorities. Further, there is the question of whether such 
decisions should be made by regulators, or left to rail infrastructure operators — an 
inefficient allocation of common costs could impact negatively on the viability of 
some lines. 

                                                                                                                                         
a limited impact on the decision to run the service (that is, the services may be relatively 
inelastic with respect to access charges). 

7 GSR has suggested the relatively high flagfall charge for faster trains using the ARTC network 
means costs are disproportionately attributed to their passenger services (which are typically of 
higher speeds than freight trains). The ARTC says these charges relate to the additional capacity 
required by faster trains. 
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That said, generally there are potential efficiency gains from allocating 
proportionately more common costs to customers whose use is less sensitive to 
price changes. This has been recognised by the ACCC: 

If ARTC is not able to generate sufficient cash flow to replace assets as becomes 
necessary, the longer-term viability of the industry is compromised. The [ACCC] notes 
that in these circumstances, a degree of price discrimination, even between different 
users operating the same type of service, may be a desirable practice. Such an approach 
may facilitate the efficient allocation of common costs. That said, this would only be 
appropriate to the extent that it does not distort competition in downstream markets. 
(ACCC 2002, p. 123) 

Restrictions on pricing based on demand elasticities therefore are likely to be 
inappropriate from an efficiency perspective (and could affect financial viability). 
The Discussion Draft noted that, although no explicit regulatory prohibitions exist, 
it appeared that rail infrastructure operators perceived that regulators may not find 
such pricing acceptable. A number of responses were received from above-rail 
operators and regulators on this issue (see  box 6.2). 

While the Commission received no feedback from rail infrastructure providers 
reporting that they had been constrained from price discrimination based on demand 
elasticities, it was noted by the ARTC: 

[The] ARTC undertaking and other regimes do not preclude price discrimination (or 
Ramsey pricing) where it is appropriate, but constrains differential pricing that may 
distort downstream markets. (sub. DD111, p. 19) 

The ACCC emphasised the potential for differential pricing to distort downstream 
markets: 

… even if applied efficiently, Ramsey-Boiteux prices can distort competition in related 
markets. Price structures that only reflect the demand characteristics of above-rail firms 
can favour inefficient above-rail services if these have relatively elastic demand for 
infrastructure services. Therefore, in assessing access pricing approaches based on 
differential pricing, the ACCC would need to be satisfied that prices are either based on 
differences in costs or alternatively do not damage economically efficient competition 
in related markets. Among other things, the ACCC would consider a proposal for price 
discrimination in the light of safeguards that supported efficient outcomes. In the case 
of rail, the ACCC would look to intermodal competition or, in the absence of 
competitive disciplines, other appropriate regulatory measures, to give above-rail 
operators comfort about restraints on the ability of the access provider to apply 
inefficient differential pricing. (sub. DD80, p. 4) 
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Box 6.2 Comments on achieving an efficient allocation of common 

costs for rail freight 
The ACCC commented: 

The ACCC fully recognises that economic efficiency can be promoted by access prices that 
discriminate on the basis of differences in the costs of supplying different network users and 
on the basis of different demand elasticities … However, it is important to recognise that it is 
extremely difficult to estimate demand elasticities with accuracy and in the absence of 
competitive or other pressures to ensure that firms implement efficient differential pricing 
principles across all services, access providers can have an incentive to abuse the freedom 
to price discriminate. The consequences … can result in significant welfare losses. 
(sub. DD80, p. 3) 

The Australasian Railway Association stated the following on allocation of common 
costs for rail: 

… this is undertaken through negotiation between rail operators and infrastructure providers 
on the basis of ability to pay. In effect, this is analogous to what would be expected from a 
‘Ramsey pricing’ approach, where prices are based on the minimum distortions to the use of 
rail infrastructure. This results in bulk commodities such as coal and iron-ore paying the 
entire common costs, while for other freight forms, including bulk grain, not all common costs 
are recovered from users. Negotiation thereby delivers a good approximation of the efficient 
allocation of common costs. (sub. DD88, p. 19) 

Pacific National stated: 
Rail infrastructure providers around the country have set access charges in a variety of ways 
and price discrimination does occur. Almost invariably regulators have allowed providers the 
discretion to discriminate on price … on the basis of the type of task … Price discrimination 
based on task has been practiced widely in most jurisdictions. For example, in NSW, 
different prices apply to a variety of traffics such as coal, mineral ores, other bulk traffics and 
intermodal and grain traffics. In Queensland, QR differentially prices access for its coal 
traffics from general intermodal business. ARTC charges different rates for different axle 
mass and speed combinations on the interstate network … Therefore, Pacific National would 
suggest that, at the broad level, Ramsey pricing is freely available to track owners and is 
already being practiced. If this is the case, it would appear that, to the extent that track 
owners are able to recover common costs, they are probably already doing so quite 
efficiently. (sub. DD89, p. 14) 

The Economic Regulation Authority in WA emphasised: 
In WA … as indicated earlier, the Code permits price discrimination between track users and 
WNR as the Authority does not set reference prices.  The two parties are free to negotiate 
appropriate access charges on a commercial basis within the floor and ceiling price band 
determined by the Authority. (sub. DD106, p. 5) 

 
 

The Freight Rail Operators’ Group expressed concern that the pricing practices of 
below-rail operators may be driven by short-term expediency: 

… even in an environment where road freight prices constrain rail freight prices to 
levels that do not permit recovery of full capital costs above and below rail, there is a 
risk that unregulated infrastructure owners will use what may be short-term market 
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power to capture the quasi-rents associated with above-rail operations. This behaviour 
would [dissuade] new investment in above-rail operations and may make above rail 
operators unviable in the longer term. While these outcomes may not be in the 
long-term interests of the infrastructure owners, the fact is that these infrastructure 
owners are not viable long-term, either, and may therefore prefer to set access prices in 
a manner that is expedient in the near term. Moreover, the infrastructure owners are 
largely publicly owned, and hence their incentives may well be distorted (or at risk of 
being distorted). (sub. DD86, p. 1) 

In response, the ARTC stated that it prices to promote long-term growth in the rail 
mode: 

… it has been said that without regulation a vertically separated infrastructure owner 
can expropriate normal above rail rents, even in the presence of strong intermodal 
competition. … ARTC does not believe this has been the case in relation to vertically 
separated infrastructure owners to date, particular where government retain 
involvement. The interstate network stands out as one where most intermodal 
competition exists. Access to this network has been priced at well below full economic 
cost in order to promote rail growth. This occurred before access regimes were in place. 
In the period prior to 2002 (when ARTC’s Access Undertaking was accepted by the 
ACCC), access pricing to ARTC’s network reduced in both nominal and real terms 
over a five year period. In this unregulated environment, this would not appear to be 
behaviour of an infrastructure owner taking a short term view or seeking to expropriate 
above rail rents. In fact ARTC is currently undertaking a substantial investment 
program in order to deliver long-term market benefits to the freight industry. 
(sub. DD111, p. 11) 

Without looking at the individual circumstances of every access seeker, the overall 
pricing strategy of the ARTC would not suggest an organisation engaged in 
extracting rent from customers. 

The Commission noted in its report on the National Access Regime that it is not 
always easy to distinguish between price discrimination which improves efficiency 
and that which does not (PC 2001b). While price discrimination can lead to 
inefficient outcomes in some cases, this is not a reason for precluding or 
discouraging it more generally. Discrimination based on demand elasticities has the 
potential to lead to more efficient outcomes (and, importantly, enable additional 
revenue to be obtained to allow the ongoing provision of a service). 

As noted by PN (box 6.2), there are currently specific examples of below-rail 
operators employing price discrimination based on demand elasticities. However, it 
appears that there is often a reluctance to practice such pricing despite it being 
potentially consistent with efficient outcomes. The ARTC’s inclusion of a 
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commitment not to differentiate charges for users of like services in its undertaking 
to the ACCC appears to be an example of this.8 

The Commission considers that pricing principles such as those recently included in 
Part IIIA of the Trade Practices Act 1974 would provide greater certainty to rail 
providers, and potentially facilitate increased efficiency, by explicitly allowing 
multi-part pricing and pricing based on demand elasticities. This is discussed further 
in chapter 12. 

While access regimes do not explicitly preclude rail infrastructure providers from 
allocating proportionately more common costs to less price-sensitive users, it is 
not clear that the benefits of such pricing are adequately reflected in the approach 
of regulators. Concern that price discrimination could distort downstream 
markets in some instances should not be a reason for precluding or discouraging 
it where it has the potential to lead to more efficient outcomes (and, importantly, 
enable additional revenue to be obtained to allow the ongoing provision of a 
service). 

Some participants have suggested that there is potential for increased efficiency 
with greater national harmonisation of access regulation, or even that there should 
be a single economic regulator for the national rail network. These issues are 
discussed further in chapter 11. 

Infrastructure quality 

It is sometimes claimed that, to maintain profitability against the backdrop of poor 
returns, infrastructure providers have allowed the quality of infrastructure to run 
down. In a recent draft ruling in Victoria, the ESC initially rejected a proposed 
access arrangement because, among other reasons, PN failed to specify that track 
provided would be guaranteed as being ‘fit for purpose’ at prevailing prices. 

Following the commissioning of a consultancy report on the ‘fitness for purpose’ 
issue, the final decision of the ESC noted that there were a number of potential 
trade-offs between track quality and cost, and that where track is not used 
intensively it may be more cost effective to require trains to travel at reduced speed 
and minimise maintenance costs. Based on this, the ESC was able to give 

                                              
8 The Commission notes that the ARTC deleted from its final undertaking to the ACCC a draft 

clause stating that it would not price discriminate of the basis ‘of the commodity being 
transported’ after the ACCC had questioned whether this was consistent with another clause in 
the draft undertaking (ACCC 2002). 

FINDING 6.3 
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conditional support to PN’s revised minimum service standards (while continuing to 
reject its access arrangement for other reasons) (ESC 2006b). 

Considering the nature of the trade-offs between track quality and cost, to say that 
rail operators are ‘running down’ infrastructure to reduce costs may be somewhat 
simplistic. It would be more accurate to say that there are a number of points on the 
price–quality continuum at which rail infrastructure providers may offer their 
service (particularly to freight customers). In some instances, particularly for low 
volume lines, it may be in the interests of all stakeholders for infrastructure 
providers to limit investment in particular tracks and, instead, implement restrictive 
speed limits at which trains can operate safely. In view of the problems of financial 
viability for many rail lines, such decisions are likely to become more common. 

How are prices determined in the marketplace? 

In the previous section, it was noted that regulators typically set floor and ceiling 
prices for rail infrastructure. Within these bounds, the actual prices charged by rail 
infrastructure providers generally are negotiated and market based, although 
regulators typically have the power to set an arbitrated charge where agreement 
cannot be reached. 

Rail infrastructure prices may either: 

• be set and posted in advance; or 

• subject to negotiation; or 

• determined via an auction process. 

Even where prices are posted in advance, there is still a need for flexibility to reflect 
differences in services provided (such as different commodities carried and different 
infrastructure standards or suitability for particular trains). As noted by the BTRE 
(2003d), there is a trade off between minimising transactions costs and the need for 
some variation in charging. 

The presence of a large gap between regulated floor and ceiling price bands means 
that access seekers may have little indication of what their actual charges will be. 
To reduce this problem, the ARTC publishes reference prices that fall between these 
floor and ceiling limits (table 6.2). While these relate only to ‘typical’ services, they 
represent a starting point for negotiations more generally and thereby reduce 
transactions costs. Some other jurisdictions also require publication of reference 
prices by infrastructure operators, although often only for particular commodities, 
such as coal. 
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Table 6.2 ARTC indicative access prices for selected routes 
Effective 1 July 2006 

 Adelaide to 
Parkeston 

Crystal 
Brook to 

Broken Hill 

Tarcoola to 
Alice 

Springs 

Port 
Augusta to 

Whyalla 

Adelaide to 
Melbourne 

Melbourne to 
Albury

Variable 
price per 
‘000 GTK 

$2.301 $2.601 $4.310 $4.066 $2.646 $2.304

Flagfall price per train 
Super 
premium 

     $833.56

Premium $6 696.88 $788.38 $27.14 $154.39 $1 776.04 $570.96
High $5 802.29 $683.27 $23.79 $134.68 $1 606.59 $501.21
Standard $5 073.99 $608.73 $19.82 $119.97 $1 512.90 $389.00
Low $4 464.23 $524.50 $18.11 $102.93 $1 405.97 $389.00
Indicative 
distance 
(kms) 

1992.5 372 6.35 73 847.5 307.1

GTK = Gross Tonne Kilometres. Super Premium: Maximum train speed of 130 kph and maximum axle loading 
of up to 20 tonnes. Premium: Maximum train speed of 115 kph and maximum axle loading of 20 tonnes. High: 
Maximum train speed of 110 kph and maximum axle loading of 21 tonnes. Length up to corridor standard 
maximum. Standard: Maximum train speed of 80 kph and maximum axle loading of 23 tonnes. Low: Off peak 
train paths. 

Source: ARTC (2006). 

Usage of two-part tariffs 

The ARTC and rail infrastructure providers in Victoria publish reference tariffs in 
the form of a two-part charge, with the flagfall component to reflect the cost of 
occupying capacity and the variable charge reflecting both distance travelled and 
load carried for a particular service. 

The ARTC flagfall charge incorporates a per kilometre charge. A request by PN to 
introduce a fee per service flagfall charge in Victoria was rejected by the ESC, 
which saw the proposed measure as favouring long-haul operators over short-haul 
operators. The ESC insisted on the inclusion of a distance based measure in the 
flagfall charge (ESC 2006b). 

The ESC also limited the flagfall component of the charges to 30 per cent of total 
charges due to concern about high fixed charges deterring use of the network. While 
‘signing off’ on the ARTC’s current two-part charge, the ACCC also noted the 
potential for high fixed charges to deter above-rail operators from entering rail 
markets (ACCC 2002). 
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The views expressed by the ACCC and ESC highlight the degree to which 
regulators can be prescriptive about the structure of charges, as well as the level of 
charges, offered by rail infrastructure providers. 

Charging for track damage 

Access pricing regimes rarely include extra charges for additional wear-and-tear 
caused by faulty trains. The ARTC regime does, however, include penalty payments 
for exceeding contracted weights and axle loads (ACCC 2002). The ARTC has 
installed on-track monitoring devices to detect defective and overweight trains. As 
observed by the BTRE, use of penalty payments or forced withdrawal of faulty 
trains from use has the potential to lead to above-rail operators utilising more 
compliant vehicles and minimising wear-and-tear on rail infrastructure 
(BTRE 2003d). 

What is the impact of regulators on pricing? 

The impact of economic regulation and regulators on rail infrastructure cost 
recovery and pricing decisions (and thereby rail’s competitiveness) is not likely to 
be as strong as the influence of regulators in other areas of infrastructure provision. 
Given that rail transport typically faces strong competition from other transport 
modes (particularly road), market pressures are likely to represent a greater 
constraint on pricing by rail infrastructure providers than the regulatory regime, 
except in some areas of the bulk freight market (especially coal). 

The ARTC has observed: 
On the interstate network, pricing is constrained more by intermodal competition in 
many markets than by regulatory pricing limits. Revenue extracted by infrastructure 
providers on the interstate network falls short of full economic cost. (sub. 11, p. 25) 

The decisions of regulators are most likely to impact on the bulk freight market and 
especially where above-rail firms have significant sunk investments (that is, where 
infrastructure providers are more likely to obtain ceiling prices). 

That said, pricing may be constrained more generally to the extent that regulators 
place limits on pricing structures and therefore the ability of rail infrastructure 
providers to price discriminate between customers, which could generate greater 
revenue within price bounds. Regulatory restrictions on pricing structures are likely 
to have a more significant impact than restrictions on price levels in the non-bulk 
rail freight market. 
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These, and other issues related to economic regulation of rail, are taken up in 
chapter 11. 

6.4 To what extent is rail freight infrastructure 
subsidised? 

Historically, many government-owned railways in Australia have not recovered 
their costs or received a return on their assets. This raises questions about their 
long-term commercial viability, particularly for assets transferred to the private 
sector. 

Costs are not being recovered 

The ACCC has observed that the ARTC typically is unable to cover assessed full 
economic costs at prevailing market prices on most routes. In information provided 
to this inquiry, the ARTC has noted that, on the section of its network with the 
highest level of cost recovery (Dry Creek in Adelaide to Parkeston, near 
Kalgoorlie), access charges would need to double to reach ceiling limits imposed by 
regulators based on assessments of full economic costs (sub. 11). 

Research undertaken for the Australasian Railway Association (ARA) by Port 
Jackson Partners Limited quoted similar levels of cost recovery for intermodal 
freight on the Rail Infrastructure Corporation’s (RIC) network in New South Wales 
(PJP 2005). This situation is typical of rail infrastructure providers except in the 
bulk freight area, notably for coal. For example, the circumstances for QR are likely 
to be quite different, given that almost 90 per cent of the freight it carries (by 
tonnage) is coal (QR, sub. 53). 

The ARTC has stated that it has a strategy of increasing volumes on its tracks and it 
anticipates that this will ensure long-term economic viability. 

ARTC has sought to set access pricing at a level that will enable rail to be competitive 
with road in markets served by the interstate network. With the current level of 
utilization of ARTC’s network, however, pricing at this level results in the amount of 
revenue collected by ARTC not being sufficient for the long-term economic 
sustainability of its network, valued at a depreciated optimized replacement cost level. 
It is ARTC’s strategy to grow volumes in the long term, such that rail can remain 
competitive and achieve long-term sustainability of its asset. (sub. 11, p. 22) 
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Box 6.3 Performance of various market segments in rail freight 
When discussing the ability of rail freight infrastructure providers to cover their 
economic costs, it is important to differentiate transportation of different commodities 
on particular corridors. 

On the major interstate corridors, because of strong intermodal competition 
(particularly from road), rail infrastructure providers typically earn revenue below the 
economic costs of providing services as determined by the regulator. The ARTC has a 
strategy of pricing at competitive price levels to maintain volumes and achieve 
long-term viability through market growth. A further element of this strategy is 
investment in improved rail infrastructure (such as passing loops), designed to help 
increase the market share of rail. 

Advantages rail has in the transport of coal mean that rail infrastructure providers are 
generally able to make profits on these routes. Indeed, in the past, the Commission 
has noted that profits from coal have cross subsidised other loss making areas in rail 
transport, although governments and regulators now recognise the inappropriateness 
of such cross-subsidies (PC 1999c). Horizontal separation of rail networks has also 
limited such cross subsidisation. 

Specialised grain lines are usually reliant on community service obligation payments 
from government and often have little commercial value (BTRE 2004). These lines are 
often toward the end of their useful life and would normally only be upgraded or 
maintained if government subsidies were provided. 

The transport of iron ore, especially in the Pilbara region, likely would be very profitable 
if carried by commercial rail providers. However, a combination of geography and 
business strategies — and possibly government policies — have resulted in it being 
primarily transported by private rail. 

Sources: BTRE (2004), PC (1999c).  
 

And the ARTC is not expecting to cover full economic costs of its current 
investment program for many years. CEO David Marchant has said that, based on 
current projections, it is anticipated an economic return may not be expected from 
some recent investments until between 25–28 years after the investments have been 
made. However, assets are expected to have a useful life of up to 90 years. (trans., 
p. 171) 

This implies that the Australian Government, as the owner of the ARTC, is prepared 
to accept relatively very low returns for a considerable period of time, presumably 
in the belief that to do so is in the entity’s long-term financial interest. It is likely 
that other rail infrastructure providers take a similar approach. 
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Rail infrastructure providers are unable to cover the assessed full economic costs 
on many routes, and often fall well short of doing so. Exceptions to this mainly 
involve the transport of bulk freight, particularly coal. 

Government financial contributions to rail freight infrastructure 

The question of whether either road or rail freight infrastructure provision is 
subsidised, and to what degree, is clearly important in assessing competitive 
neutrality. As noted in chapter 3, relative subsidisation of either mode would 
encourage freight users to substitute towards it, resulting in efficiency losses from 
the distortion of choices about which mode to use and from ‘over-consumption’ of 
freight services overall (assuming there was a net subsidy to freight), as well as 
from the distorting effects of raising taxes to pay for the subsidies. Were the 
subsidised mode inherently less efficient than the alternative mode, efficiency losses 
would be even greater. 

From a competitive neutrality perspective, the inability of many rail infrastructure 
providers to cover economic costs implies that above-rail operators are not paying 
the full cost of the infrastructure they use. 

Participants expressed conflicting views on this. For example, Robert Gunning 
stated: 

… it is clear that, on any reasonable basis, the publicly provided rail freight network 
currently operating in Australia significantly fails to pay its way or make any 
reasonable contribution to covering infrastructure cost, unlike every other commercial 
sector including the trucking industry. (sub. 19, p. 2) 

The contrasting view of Balance Research was: 
… that rail, particularly in its inter-capital operations, was already near-commercial. 
(sub. 49, p. 8). 

There are three main ways in which rail freight could be effectively subsidised: 

• tolerance of low rates of return; 

• direct government subsidies; and 

• community service obligations (CSOs). 

FINDING 6.4 
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Rates of return have generally been low 

The profitability of the publicly-owned rail sector as a whole in 2004-05, as 
measured by the rail sector’s return on the book value of assets was well below the 
risk free rate for 10-year Australian Government bonds (2.9 versus 5.4 per cent). 
However, returns on assets varied significantly across railway enterprises, with the 
ARTC and QR earning returns above the risk free bond rate (table 6.3) (PC 2006a). 

Table 6.3 Rates of return of publicly owned rail infrastructure providersa 

 2002-03 2003-04 2004-05
Rail Infrastructure Corporation (NSW)   

Return on assets -4.1 -44.2b -5.0c

Return on equity -4.6 -49.6b -6.4c

Queensland Rail (Queensland)   
Return on assets 5.4 5.4 6.7
Return on equity 5.6 4.5 8.1

Australian Rail Track Corporation (Aust)   
Return on assets 8.2 82.7d 14.2e

Return on equity 9.2 86.5d 15.3e

Whole of rail sector   
Return on assets 0.9 -7.1b 2.9
Return on equity -0.7 -11.5b 2.0

a  The returns of some enterprises have been affected by industry and financial restructuring. b The negative 
returns posted in 2003-04 were primarily the result of RIC writing down assets leased to the ARTC by 
$3 billion. c On 5 September 2004, RIC leased the NSW interstate and Hunter Valley rail corridors and 
dedicated metropolitan freight lines to the Sydney ports to the ARTC for 60 years. This diminishes the 
comparability of 2004-05 data with 2003-04 data. d The ARTC recorded high returns in 2003-04 because of a 
special government grant of $450 million and an equity injection. e The ARTC received a special government 
grant of $100 million in 2004-05. 

Source: PC (2006a). 

As is evident in table 6.3, assessment of rates of return is complicated by the 
presence of one-off government grants and equity contributions to the infrastructure 
providers. For example, the ARTC received government grants of $450 million in 
2003-04 and $100 million 2004-05. This money was used to fund improvements to 
the ARTC network. In the absence of these grants, the Commission estimates that 
the ARTC’s return on assets would have been less than five per cent in both 
2003-04 and 2004-05.9 

Assessments also are complicated by issues involving valuation of assets. A study 
of the ARTC’s profitability in 2000-01 found that the estimated return on the book 
value of assets (that is, consistent with the methodology in table 6.3) was 

                                              
9 Estimated by removing the value of government grants obtained in each year from the both the 

revenue received and assets held by the ARTC. 
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6.7 per cent. However, applying a DORC method for asset valuation (typically used 
by regulators) saw the return on assets drop to 0.92 per cent. The highest rate of 
return on assets using the DORC valuation was 3.8 per cent, on the Adelaide to 
Melbourne route (NECG-Clayton Utz 2002). 

Tolerance of low rates of return on assets or equity by public sector owners of 
corporations supplying rail infrastructure services, if sustained for extended periods, 
must at some point represent an implicit subsidy to infrastructure providers and 
users. Private sector owners, or lessees, of rail infrastructure assets also might 
accept comparatively low current rates of return if they expected government 
contributions to be forthcoming in the future to support the infrastructure. 

That said, even private sector businesses sometimes are willing to accept low 
returns for a time, if they are confident their marketing strategy will enable them to 
earn adequate returns within a reasonable period. The ARTC has highlighted the 
long-term nature of recent investments and the subsequent blurring of what might 
constitute a subsidy. CEO David Marchant has said: 

… the theory of economists and assets is a flawed theory because effectively it deals 
with assets having a 30-year economic life or a 50-year economic life, and at the end of 
50 years they hit a cliff, and they all disappear over the edge of the cliff. As you know 
in long-haul institutional assets, it’s much more a bell curve going out which keeps on 
getting stretched out by [maintenance] and other renewal frameworks. So even the 
economic cost model is more an economic theory, but we’ve always said it’s about 20, 
25 years before you get full economic cost recovery. … some people say that means 
it’s being subsidised. It doesn’t mean that at all. It depends on your view of the asset 
life and at which point … those recoveries are made and who should be paying for 
them. (trans., p. 171) 

In view of the extremely lengthy periods before some recent below-rail investments 
are anticipated to start recouping their economic cost, it is hard not to see them as 
representing significant subsidisation of rail freight. 

In the context of attempting to achieve competitive neutrality between the use of 
road and rail freight infrastructure services, tolerance of low rates of return should 
be considered as a potential source of relative subsidy to rail freight vis-à-vis road 
freight. 

Rates of return on rail infrastructure have generally been low. If sustained, at some 
point tolerance by government of low returns amounts to implicit subsidisation. 
Based on available evidence, it is difficult not to conclude that subsidisation 
through this means is already occurring. 

FINDING 6.5 
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PN has emphasised that tolerance of low rates of return is not only an issue for 
below-rail providers or, by extension, publicly owned entities: 

The Commission has noted that rail infrastructure owners are prepared to accept low 
returns (on a replacement cost based evaluation) for the interstate routes. Above-rail 
operators are also struggling to make these routes profitable, particularly the North–
South routes. The Commission should not assume that rail freight operators on these 
corridors will continue to operate in an environment where they are not able to attract a 
viable market share at reasonable profit levels, particularly where they will need to 
make substantial investments in rolling stock and other assets to meet the projected 
task. It is possible that rail operators will abandon the North–South route altogether if 
the long term prospects for profitability do not substantially improve or alternatively 
adopt strategies to maximise returns from the existing fleet while avoiding unprofitable 
new investment. (sub. DD89, p. 5) 

Direct government subsidies 

For as long as rail infrastructure providers are unable to cover the full cost of 
providing services, they are likely to be reliant on government subsidies in one form 
or another. This means that, in practice, rail typically relies on periodic investment 
by governments to maintain service viability, which is in some cases provided as 
CSOs (see below) and in others as direct grants. Sometimes assistance is ongoing, 
while other times it is of a more sporadic nature. 

The Railway Technical Society of Australasia observed: 
It is clear that without government grants or equity into the ARTC the interstate rail 
infrastructure could not be upgraded. The funding provision of rail infrastructure is 
provided partly by retained earnings and debt by the ARTC, as well as grants from the 
Commonwealth Government. Access pricing has not been sufficient to fund all the 
necessary infrastructure upgrading. (sub. 65, p. 3) 

In some cases, the direct government grants to rail have been sizeable. 

• Governments heavily subsidised the construction of the Tarcoola to Darwin 
railway, with provision of $480 million in up-front capital payments (made up of 
$165 million each from the Australian and NT Governments, and $150 million 
from the SA Government) and $79 million in stand-by funding on commercial 
terms. Private sector funding for the project totalled around $750 million 
(Williams et al. 2005). 

• Under the AusLink Investment Programme, the Australian Government is 
providing the ARTC with $550 million to improve the north–south corridor 
between Melbourne and Brisbane, with a further $270 million specifically to 
install concrete sleepers on this corridor. Another $544 million is being provided 
for various other rail and intermodal projects on the AusLink network 
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(DOTARS 2006h). To provide some perspective on the significance of these 
grants, the ARTC obtained just under $239 million in access revenue in the year 
to June 30 2005 and just under $390 million in revenue from ordinary activities 
over the same period (ARTC 2005). 

• In 2005, a deal was struck between the Australian and SA Governments to 
jointly contribute $30 million towards upgrading the Eyre Peninsula rail system. 
The Australian Government will provide $15 million with a matching grant from 
the SA Government, industry and local councils. The Eyre Peninsula rail line 
carries over two million tonnes of grain each year, but is in very poor condition. 
The government injection was widely viewed as essential to the ongoing 
viability of the rail line (Anderson and Conlon 2005). 

• The Tasmanian Government and PN have reached an in-principle agreement to 
maintain rail track between Hobart and the three northern ports of Burnie, 
Devonport and Bell Bay (track which has otherwise been threatened with 
closure). Under the deal, for which a memorandum of understanding was signed 
in August 2006, the Australian Government will provide $78 million for capital 
works, and the Tasmanian Government $4 million a year for ten years. PN will 
invest around $38 million in rolling stock upgrades. It is anticipated that the deal 
will include an agreement to ensure third party access to rail infrastructure, with 
the creation of a new access regime (Cox 2006a, 2006b). 

• PN, as the below-rail operator in Victoria, made its most recent proposed access 
arrangement for above-rail operators contingent on obtaining $31 million from 
the Victorian Government for ‘freight support’. The lack of certainty 
surrounding this funding request represented one reason why the ESC rejected 
the proposed agreement (ESC 2006a). Subsequently, the ESC found that after 
consideration of the market bearable prices for rail freight, some level of 
government support was likely to be required to maintain the viability of rail 
freight services (likely to be between $9 million and $19 million) 
(ESC 2006a, 2006e). The Victorian Government has since reached an 
in-principle agreement to buy back PN’s Victorian rail infrastructure. 

Direct government subsidies to rail are common and, in some cases, have been 
sizeable. 

Community service obligations 

Prior to recent reforms, governments recognised public benefits of non-commercial 
functions of publicly-owned rail infrastructure providers by directly funding their 

FINDING 6.6 
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operating deficits. Today, governments typically supply infrastructure providers 
with explicit ‘compensatory’ payments for providing CSOs. 

The rail sector relies heavily on the provision of CSOs (defined here based on their 
categorisation by governments). In 2004-05, around $2.7 billion was provided to 
publicly-owned rail providers. These payments were overwhelmingly for passenger 
services, though some were related to low volume freight services (PC 2006a). 

Some branch lines rely almost entirely on CSOs for their viability. A 2004 report on 
restricted grain lines in New South Wales found that access charges on these lines 
covered only three per cent of annualised infrastructure costs on average, and as 
little as one per cent on some lines (NSWGIAC 2004). 

It is uncommon for explicit CSO payments to be made to private operators. 
Nevertheless, CSO payments to publicly-owned providers could be ‘passed on’ to 
private above-rail operators through lower access fees or, where private providers 
own below-rail infrastructure, by covering ‘commercial’ access fees. 

If used inappropriately, the provision of CSOs could amount to a subsidy for the 
commercial operations of rail infrastructure providers.10 This could happen, for 
example, if CSOs related to infrastructure jointly used by both freight and passenger 
transport (although this could be prevented by funding CSOs purely at avoidable 
cost). 

Based on publicly available information, it is not always clear which services CSOs 
are intended to benefit. They sometimes are provided to rail operators as a 
consolidated payment. Sometimes they are provided directly to infrastructure 
providers or, in other cases, to above-rail operators to cover ‘commercial’ access 
charges. Greater transparency of CSO payments would provide greater assurance 
that such payments do not raise competitive neutrality issues (notably between road 
and rail). 

Further, ensuring transparent, explicit budget funding of CSOs would encourage 
clarification regarding their intent, and help ensure ongoing adequacy of funding 
(PC 2005b). It would also subject them to annual scrutiny to ensure programs are 
appropriate, cost effective and reflective of government priorities (Humphry 1997). 

                                              
10 It is also possible that rail operators could be under-compensated for provision of CSOs, which 

could disadvantage the competitive position of rail freight relative to road (although not if road 
operators were also similarly under-compensated for CSO expenditure on roads). 
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A number of participants supported the need for greater transparency of CSO 
payments. The Victorian Government stated: 

The Victorian Government recognises that all jurisdictions invest in road and rail 
transport to meet community service obligations (CSOs), be these to address passenger 
network issues or to provide access to remote and regional communities. Where these 
CSOs occur, the Victorian Government supports CSOs being delivered in a transparent 
manner and consequently removed from the cost base for setting road and rail charges. 
This approach is consistent with the Victorian rail access regime. (sub. DD85, p. 3) 

While the ARA noted: 
Greater transparency of CSO payments within a nationally consistent infrastructure 
investment framework is likely to deliver greater benefits than simply improving the 
transparency of CSO payments in the rail industry alone. (sub. DD88, p. 32) 

Community service obligation payments to rail are substantial, but their incidence 
and subsidisation effects are unclear. There would be benefits in making the 
objectives and extent of CSO payments more transparent and requiring them to 
be explicitly funded on-budget. Greater transparency of CSO payments would 
provide greater assurance that they do not raise competitive neutrality issues, 
while consistent use of on-budget funding would help ensure ongoing scrutiny of 
their appropriateness. 

Implications for competitive neutrality 

The presence of government subsidies has obvious implications for the debate over 
competitive neutrality. 

Firstly, subsidies — both explicit and implicit — affect competition between the 
road and rail modes, potentially leading to inefficient modal choice. 

A second implication is that if road is the pricesetter in its competition with rail 
freight, and road prices were to rise, presumably so would those rail access prices 
currently constrained by road prices. This could potentially help to fund increased 
investment in the rail system. However, if higher prices and revenues merely 
displaced public subsidies, rail track operators would not receive any increase in 
revenue. When the QCA sought clarification from QR regarding how CSO 
payments were determined in Queensland, QR responded that ‘Transport Service 
Payments are assessed as the difference between efficient costs and access revenue’ 
(QCA 2005, p. 142). This highlights the potential for higher access fees to merely 
displace public contributions. 

FINDING 6.7 
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The possibility of subsidisation also creates ‘gaming’ incentives for rail operators to 
try to seek public contributions for necessary investment rather than risking their 
own capital. This highlights the need for transparent and rigorous cost–benefit 
analysis of rail projects (chapter 11). 

Subsidies and inter-capital freight 

The rail sector clearly relies heavily on government financial contributions, which 
are predominately for the provision of passenger services.11 However, the extent to 
which these subsidies benefit rail freight that is in competition with road — which 
is predominately on interstate and some rural corridors — is less clear. 

Some government contributions do clearly directly benefit rail in its competition 
with road. For example, recently, sizeable grants were provided to the ARTC 
explicitly to improve rail’s viability on the north–south corridor between Melbourne 
and Brisbane. However, explicit grants of this kind are fairly sporadic. Prior to 
reform of the rail sector, the large operating losses typically incurred by 
publicly-owned rail infrastructure operators meant that investment in rail 
infrastructure was often relatively low. The AusLink White Paper noted: 

The overall amount of funding available for rail infrastructure has also been severely 
limited due in part to the poor operational and financial performance of these systems. 
(DOTARS 2004, p. 13) 

That said, even one-off investments can significantly influence the amount of 
freight going onto rail. The conversion of the Melbourne–Adelaide line to standard 
gauge in the mid-1990s was an important factor in the near-doubling of freight 
carried on the east–west corridor between 1994 and 2001 (BTRE 2006c). The 
ARTC has said of its current investment program on the north–south corridor: 

The current investment program being undertaken by ARTC on the existing North–
South rail corridor is aimed at significantly improving reliability, transit time and yield. 
ARTC’s customers have indicated to it that these are the most important market drivers 
of competitiveness. At the completion of the investment program, transit time is 
planned to decrease to 11.5 hours Melbourne–Sydney, 15.5 hours Sydney–Brisbane 
and 27.0 hours Melbourne–Brisbane. These transit times will hence meet the threshold 
requirements for rail competitiveness (as specified in the recent the North–South Rail 
Corridor study conducted by Ernst & Young) and a planned outcome of this is a 
significant increase in intermodal traffic to and from Melbourne–Sydney, Melbourne–
Brisbane and Sydney–Brisbane. The completion of the North–South investment will 

                                              
11 The ARA estimated the operating cost of public transport systems in Australia in 2005 as 

approximately $4.9 billion (across all modes), of which only $1.6 billion was recouped in fare 
revenue from passengers. It estimates a further $1–2 billion is likely to be spent each year on 
capital upgrades for public transport (not recouped from passengers) (ARA 2006). 
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change rail’s competitive position in markets and create a different environment for 
new investment, entry and competition, as discussed above in relation to price 
elasticities. (sub. DD111, p. 14) 

This investment program is funded, in part, by government grants. As noted by 
ARTC CEO, David Marchant: 

The Commonwealth is contributing $750 million. The remainder is ours and we’re not 
seeking a return on the $750 million. We will depreciate it because that’s replenished, 
but we’re not seeking a leveraged cost of capital return. (trans., p. 172) 

Subsidies to regional rail networks typically also affect modal competition. 

The competitive neutrality impacts of CSO payments are more difficult to assess. 
While initially made to below-rail operators, they ultimately are intended to benefit 
rail users or other groups in the community. (This may also be true of contributions 
not specifically identified as CSOs.) Some may be designed to benefit particular 
industries or regions (such as payments to maintain low volume rural freight 
services, and particularly transport of grain). They are typically provided for 
passenger services or low volume rail freight lines rather than inter-capital freight.12 
As it is not always clear at which services CSOs are directed, it is also unclear 
whether or not in some cases they improve the competitive position of rail freight 
relative to road. While the implications of CSO payments are likely to be limited on 
inter-capital corridors, they are more likely to impact on competition on regional 
corridors. 

Rail infrastructure operators generally are unable to fully cover economic costs 
and often are reliant on government subsidies of various forms to maintain 
viability. These subsidies are potentially significant in affecting competition 
between road and rail freight. 

If heavy vehicle road charges were to increase, this might allow below-rail 
operators to become more commercially viable — either by attracting greater 
volumes of traffic or by increasing their charges. But if government subsidies were 
consequently reduced or withdrawn, track operators might be little or no more 
commercially viable than before. 

                                              
12 This could change in the future if governments provide CSO funding to rail operators to meet 

prescribed government targets for freight on the rail system. It is probable that inter-capital 
freight rail operators, or customers, would require subsidies to maintain higher market shares 
than would otherwise be commercially viable. 

FINDING 6.8 

FINDING 6.9 
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The competitive neutrality implications of rail infrastructure pricing are discussed 
further in chapter 8. Other issues relating to rail infrastructure regulation are 
discussed in chapter 11. Suggestions as to how the performance of the rail sector 
could be improved are contained in chapter 12. 
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7 Road and rail freight externalities 

 
Key points 
• Road and rail freight transport generate a range of significant ‘external effects’ — 

such as accidents, air pollution, noise, ‘intrusion’ effects, greenhouse gas emissions 
and congestion.  
– These ‘externalities’ are also created by cars and they vary greatly between 

different locations (for example, urban and rural) and at different times. 

• Overall, road freight transport generates much higher external costs than rail, 
particularly in urban areas. 
– However, for both modes, most external costs are relatively low on the 

predominantly rural interstate corridors, where road and rail mainly compete. 

• Because transport activities provide substantial benefits, and because there are 
costs involved in reducing externalities, the existence of some level of externalities, 
such as noise and pollution, will be efficient.  

• Policies aimed at reducing external costs should target the cause of the externality 
and offer opportunities for achieving minimum cost abatement. 
– It also needs to be recognised that there has been significant internalisation of 

some externalities into freight operators’ costs.  

• Governments often have addressed transport externalities by means of regulation. 
These will have generally reduced external costs but have also imposed significant 
costs on freight operators, much of which will have been passed on in freight 
transport prices to customers. 

• Because of difficulties in defining and measuring externalities, and their significant 
variability between different times and locations, imposing a uniform tax on freight 
transport, rather than targeting the sources of the externalities, would be both an 
ineffective and inefficient means of addressing them.  

• Similarly, selectively taxing freight transport to address externalities which have 
multiple sources (such as greenhouse gases) would be ineffective in reducing the 
externality while imposing undue costs on those industries using freight services 
relatively intensively. 

• Further research into the size and incidence of transport externalities and the extent 
to which they are currently internalised by transport users, would help in devising 
appropriate remedies.  
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The terms of reference require the Commission to ‘assess the full economic and 
social costs of providing and maintaining road and rail freight infrastructure, if it 
judges this to be feasible’. Such costs are to ‘include environmental and safety 
impacts of different transport modes’. The Commission has also been asked to 
assess existing studies of economic and social costs and to identify the information 
or research required to improve the quality of estimates.  

In this chapter, the external costs — including environmental and safety impacts — 
associated with the transport of freight by road and rail are analysed. The costs of 
damage to road infrastructure — sometimes considered an ‘externality’ of road 
freight transport — are examined as part of the analysis of road freight 
infrastructure charges in chapter 5. Section 7.1 briefly outlines the nature of the 
externality ‘problem’ and its relevance to the use and pricing of road and rail freight 
infrastructure in Australia. Section 7.2 discusses the size of the major externalities 
arising from freight transport and the extent to which these are already taken into 
account (internalised) in the decisions of transport operators. More detail is 
provided in appendix C. Some possible implications of the analysis in this chapter 
for road and rail freight pricing policy are examined in section 7.3, together with a 
consideration of whether further information collection or research which might 
improve the estimates of externalities, is appropriate for the purposes of pricing the 
use of freight infrastructure.  

7.1 Introduction 

Externalities (also referred to as spillovers or external effects) exist where 
production or consumption decisions made by an individual, firm or government 
have effects on others which the decision-maker does not have an incentive to take 
into account (chapter 3). As a result, activity levels may be too high where external 
costs (such as pollution) are present and not adequately taken into account, and too 
low where there are external benefits (such as community cohesion). Both 
passenger and freight transport services using road and rail infrastructure generate a 
range of significant, largely negative, externalities (section 7.2). 

The ‘efficient’ level of externalities 

While negative externalities impose costs on individuals or the community, there 
are benefits from the activities that generate them, as well as costs involved in 
developing, implementing, administering and enforcing policy measures to reduce 
them. For example, in order to reduce the level of air pollution in larger urban areas, 
with resultant benefits to residents, regulations have required changes to fuels, 
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engines and exhaust systems of cars and trucks, at significant cost to road users and 
involving some implementation and enforcement costs.  

Because of both the loss of benefits associated with the activity causing externalities 
and the costs of amelioration, the optimal or efficient level of an externality rarely 
will be zero. The efficient level will occur where the marginal cost of reducing the 
externality equals the marginal benefit of doing so. At this point, the externality is 
said to be efficiently ‘internalised’ and no longer ‘policy relevant’ (chapter 3). 
Reducing the externality beyond this efficient level would result in additional costs 
greater than the additional benefits — external costs such as air pollution, road 
accidents and vehicle noise would still be observed, but it would not be cost-
effective to reduce them any further. Consequently, the mere observation of external 
impacts is not sufficient to justify policy intervention. 

However, identifying and assessing the efficient level of an externality is often 
problematic (section 7.2). For example, the observed average levels of external 
costs may not be a good indicator of the marginal costs to be saved by further 
reductions in the externality.  

Moreover, even where policy-relevant externalities are appropriately identified, the 
desirable policy responses require careful consideration. This is particularly so for a 
mobile activity like transport, given that a number of the associated externalities are 
location and time dependent and often are produced in small amounts by a large 
number of individuals and firms. In particular, externalities from transport activities 
are generated both by passenger and freight transport. In the case of road, while a 
single truck will generally cause higher external costs than a single car, there are 
many more passenger journeys. Lowest-cost abatement would require addressing 
both types of road transport concurrently. Ideally, intervention should involve 
policies that target the cause of the externality and provide opportunities for 
minimum cost abatement (section 7.3). It is important also to consider the possible 
efficiency consequences of different allocations of responsibility for the costs of 
dealing with externalities (box 7.1). 

Negative externalities arising from the production or consumption of goods and 
services can result in inefficiently high levels of the activities generating them. 
However, the economically efficient level of an externality will rarely be zero: it 
occurs where the marginal benefit of reducing external costs equals the marginal 
cost of doing so. 

FINDING 7.1 
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To achieve minimum cost abatement, governments should focus policies on 
addressing the underlying causes of an externality. 

Externalities from freight transport 

There is a variety of external costs generated by both passenger and freight use of 
road and rail infrastructure. The most significant are: 

• road and rail accidents occurring in both urban and rural areas,  

• air pollution, of which road transport (passenger and freight) is a major cause in 
large cities at certain times; 

• greenhouse gas emissions which add to global warming;  

• road congestion, which is a significant cost at certain times and locations in the 
largest cities; and 

• noise from both road and rail transport, and intrusion effects, particularly from 
heavy vehicles and larger passenger vehicles. 

At the same time, a number of participants (for example, Coles Myer Limited 
(CML, sub. 47), Great Southern Railway (sub. 12) and Tourism and Transport 
Forum Australia (sub. DD110)) have argued that freight and passenger transport 
also generate some external benefits (such as supporting regional development) that 
would justify government contributions from general revenue for freight 
infrastructure. However, these benefits of transport infrastructure should be able to 
be captured by freight customers and, hence, providers should be able to recoup 
them in freight prices. Mohring argues that: 

… the benefits that nonusers derive from transportation improvements are not net 
benefits that can be added to those derived by the improvements’ users. They are, 
rather, transfers of benefits initially received by highway users to those that provide 
services that are complementary to highway use. (Mohring 1993, p. 413) 

However, to the extent that investment in freight infrastructure reduces other 
distortions in the economy, there could be an argument for some subsidy of its 
provision. For example, if cheaper freight charges reduce inefficiency caused by the 
market power of regional monopolies, this would represent an externality benefit 
not capable of capture by freight infrastructure providers or freight operators. 
However, these sorts of effects are unlikely to be large or pervasive, hence, the 
focus here is on negative externalities. 

FINDING 7.2 
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Box 7.1 Should the polluter always pay? 
An important issue in dealing with negative externalities is which party should meet the 
cost of reducing them — the party generating the externality, the party affected or the 
wider community. Traditionally, the economics literature prescribed a tax on ‘polluters’, 
equivalent to the external costs imposed by their activities, in order to achieve an 
‘efficient’ level of an externality. 

However, Coase (1960) demonstrated that if property rights are well defined and 
negotiations between the parties involved were feasible at low cost, the efficient level 
of an externality could be achieved regardless of which party had the property rights — 
in this case, either the right to generate or to prohibit an externality. In this situation, on 
pure efficiency grounds, it would not be relevant whether the polluter or the party 
affected paid for measures to reduce or compensate for the externality. However, in 
practice, there usually will be substantial transactions costs (for example, because of a 
large number of parties) and information asymmetries which need to be considered 
when assessing the likelihood of efficient solutions from particular assignments of 
property rights. 

In dealing with externalities, governments often have required those deemed to be 
creating the externality (the polluter or impacter) to bear the cost of reducing or 
alleviating its effect. Since 1972, the OECD has recommended the ‘polluter pays’ 
approach as the preferred method for addressing environmental externalities, partly 
reflecting the perceived lower transactions costs of such an approach. However, the 
absence of any requirement for contributions from those benefiting from lowering 
externalities may create excessive demands for externality abatement — rigorous 
cost–benefit analysis of externality policies would be needed to determine appropriate 
reductions.  

The wider community may have views regarding the fairness of requiring one or other 
of the affected parties to pay for an externality. In this regard, the polluter pays 
approach is often portrayed as an equitable solution to externality abatement. 
However, caution is necessary in applying fairness criteria. For example, in the case of 
noise from trucks, if a freight corridor went through a greenfields location where 
housing was later established, homeowners would already have been ‘compensated’ 
for the cost of the noise by lower land prices. Also, the allocation of rights may have 
some efficiency impacts if it affects the costs, or likelihood, of achieving an efficient 
outcome. For example, allowing those adversely affected by an externality to avoid all 
costs associated with reducing that externality will not place any limit on the level of 
abatement they seek. This may result in externalities being reduced beyond the point 
where the benefits of abatement exceed the costs.  

Sources: Buchanan and Stubblebine (1962); Coase (1960); OECD (1975).  
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Identifying ‘policy-relevant’ externalities 

It is likely that some of the costs of apparent externalities of freight transport 
already are being borne by freight operators. Some external costs are moderated 
(‘internalised’, at least in part) via means such as legal liability, pricing or 
regulation. The costs these mechanisms impose on transport operators are then like 
any other ‘private’ costs of providing freight services and will be incorporated in 
freight pricing. The policy-relevant externality component is only that part of costs 
not already taken into account. 

Measuring the extent to which externalities have been internalised adds to the 
difficulties of obtaining appropriate estimates of external costs to guide policy 
formulation — but to fail to take into account adjustments already made would lead 
to erroneous policy conclusions. Further complications arise from the fact that not 
only do some of the relevant externalities vary in magnitude in different locations 
and at different times, but they are also most often created by multiple sources. In 
relation to road use, most of the externalities that arise are contributed to by cars as 
well as heavy vehicles. In fact, given the volumes of cars using the roads relative to 
trucks, it is likely to be cars that are by far the biggest creators of most of them. 
Failure to take this into account — and especially to apply policy measures only or 
primarily to heavy vehicles — would create inefficiencies and be relatively 
ineffective in reducing externalities related to road use. 

The magnitude of observed externalities from road freight activities compared with 
rail freight has led to concerns that modal choice may be distorted. Appropriately 
addressing any policy-relevant externalities is likely to generate net social benefits, 
including by helping to ensure that the choice of transport mode is not distorted. 
However, achieving such ‘competitive neutrality’ should be a by-product of policy 
measures to reduce externalities, rather than being the primary objective of those 
interventions (chapter 8). 

It is important to address relevant transport externalities. However, it needs to be 
recognised that: 
• in some cases, markets or government interventions internalise at least part of 

external costs; and 
• in road and rail transport, externalities such as the costs of accidents, pollution, 

congestion and noise are usually created concurrently by both passenger and 
freight services. Hence, it would be inefficient and ineffective to target only 
freight traffic. 

 

FINDING 7.3 
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Competitive neutrality between transport modes should be the outcome of 
implementing efficient externality policies, rather than being the objective of 
those policies. 

7.2 Quantifying externalities from road and rail freight 

There have been many studies, over a number of years, estimating the costs of 
externalities associated with road and rail transport in Australia. Estimates of total 
externality costs of road and rail freight transport are based on aggregating cost 
estimates from more detailed studies of particular externalities, some of which are 
noted below and discussed in more detail in appendix C. In most cases, these 
studies examine the combined externality costs from passenger and freight traffic 
but some also estimate road and rail freight transport ‘shares’ of externality costs. 
Others focus even more narrowly on the costs in corridors on which road and rail 
freight compete. 

This section examines the available information on various freight transport 
externalities to obtain a sense of the magnitude of policy-relevant externalities and 
the extent of differences between road and rail freight. In the time available, it has 
not been feasible for the Commission to undertake its own empirical assessments. 

Accidents 

Accidents involving motor vehicles (including freight vehicles) are a very large cost 
of road use. Costs from crashes involving freight trains are considerably lower in 
aggregate, although individual incidents can involve high costs.  

Road accidents  

There have been numerous studies in Australia and abroad estimating the costs 
imposed by road accidents on those directly involved and on the community. The 
results are highly sensitive to assumptions such as discount rates and the valuation 
of life. For example, BTCE (1994) estimated the cost of road crashes in 1993 at 
$6.1 billion while BTE (2000) estimated road accident costs in 1996 as around 
$15 billion. The large difference reflected the fact that BTE (2000) included 
additional costs such as long-term care, made better estimates of others such as 
traffic delays, and used a lower discount rate. Appendix C reviews a number of the 
studies on this subject. 

FINDING 7.4 
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Estimating the road freight accident externality 

In order to estimate the absolute size of accident costs not met by freight operators, 
it is necessary first to determine the ‘in principle’ size of the accident externality, 
then estimate the amount of this externality not covered by road users and the share 
of this attributable to road freight vehicles.  

The extent to which accident externalities are taken into account (internalised) by 
road users, raises issues of both principle and measurement. At the conceptual level, 
Martin (2005), in observing wide variations in various European estimates of 
accident costs, argued: 

Ultimately, it is the definition of external accident costs that is adopted that determines 
both the total value and the variation. Commonly used definitions of external accident 
costs range widely … (Martin 2005, p. 3) 

For example, it can be argued that adult road users have an informed understanding 
of the costs and risks involved in driving and take these into account in various 
ways: when choosing a car, when making a decision to drive, the route taken and 
the manner of driving. 

With regard to implementing a charge for accident externalities, the Bureau of 
Transport and Regional Economics (BTRE) submitted: 

… there is no clear consensus at this time on the nature of the externality, with the 
consequence that there is likely to be an insufficient basis for both reliable 
measurement and charging. (sub. 69, p. 18) 

Conversely, some studies have included all costs of accidents not met in some way 
by drivers of passenger or freight vehicles as externalities, while others exclude 
certain costs — for example, Cox (AAA, sub. 45, appendix A) argued that accident 
costs attributable to drunk or speeding drivers should not be charged to motorists as 
a whole.  

Hence, even at the ‘in principle’ level, there is a wide range of possible valuations 
of policy-relevant accident externalities. 

Legal liability rules imposed by legislation and the courts will internalise a 
significant part of the property damage caused by road accidents. Many drivers take 
out insurance to limit the extent of their personal outlay for an ‘at fault’ accident. 
Insurance imposes a known up-front cost to cover the possibility of a large cost in 
the event of an ‘at fault’ accident. While internalising property costs of accidents 
‘on average’, insurance is likely to lessen the cautionary impact that liability rules 
place on driver behaviour. However, this averaging effect is reduced by the 
variation in insurance premiums to reflect a driver’s accident record and insurance 
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company requirements for some co-payments by the insured party in ‘at fault’ 
accidents.  

All jurisdictions have compulsory ‘no fault’ insurance of drivers for the costs of 
personal injuries to themselves and others in an accident. However, there may be 
some under-recovery of costs where there are legislative restrictions on damages 
payouts. If court judgements were considered to provide a more accurate 
assessment of personal injury costs than the legislative maxima, then these 
restrictions could result in some accident costs not being internalised by insurance 
premiums. 

For individual drivers, costs of their personal injuries and property damage not 
covered by various insurance or legal remedies, are met by them, and hence, could 
be considered internalised in their travel decisions (for example, modal choice, 
driving pattern, route taken). Drivers and firms also self insure. Compulsory 
excesses on insurance policies (which sometimes may be waived in return for 
higher premiums) ensure that some degree of self insurance will occur. 

The level of road crashes also reflects decisions made and costs incurred by 
governments aimed at reducing the number and severity of accidents — for 
example, road safety programs, changed road laws, additional policing and fines 
and expenditure which improves the safety of roads. Declining accident rates will 
tend to reduce road crash costs and any associated externalities. Various initiatives 
in road design, road rules enforcement, measures to influence driver behaviour, 
motor vehicle design and safety features, and drivers’ concern about road safety, 
saw an 18 per cent decline in road deaths between 1996 and 2003, with a somewhat 
lower 12 per cent reduction in fatalities involving articulated trucks (ATSB 2005). 
The declines have been greater on a per vehicle and per kilometre travelled basis. 

At the empirical level, further estimation is required to generate a road freight share 
of total motor vehicle accident costs and then to estimate the extent to which these 
costs currently are internalised by freight operators (table 7.1 outlines some 
internalisation mechanisms for freight externalities). For example, Cox (AAA, 
sub. 45) estimates an accident externality for articulated trucks of around 
$0.26 billion for 2004-05 while Connelly and Supangan (2006) (updating BTE 
(2000) road crash costs) estimate the external cost to be about $0.42 billion.  

While there remains significant uncertainty regarding the extent to which accident 
costs are accounted for by road users (including freight operators), the level of costs 
is significantly lower after accounting for internalisation. 
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Rail freight accidents 

There is a much lower incidence of accidents involving freight trains, although the 
costs involved in individual incidents can be large. BTRE (2003c) ‘conservatively’ 
estimated the cost of all rail accidents (excluding apparent suicides and collisions 
with road vehicles) in Australia in 1999 as $133 million. The bulk of these involved 
passenger trains. Laird (2005) suggests a 30 per cent share for freight resulting in a 
cost of $40 million, or 0.031 cents/ntkm of rail freight when averaged over all 
freight carried. This was very close to the 0.03 cents/ntkm BTE (1999a) estimated 
for its ‘representative’ inter-capital rail route. However, a significant part of these 
costs is likely to have been covered by insurance or self insurance by infrastructure 
providers and freight operators.  

Air pollution 

Urban air pollution — a significant proportion of which is caused by road use and 
(to a much lesser extent) rail traffic — can have significant adverse effects on both 
longevity and quality of life. Motor vehicles are a major source of urban air 
pollution. Of motor vehicles’ share, articulated trucks are estimated to contribute 
6 per cent and rigid and other trucks 21 per cent (BTRE 2003e). Where data on air 
pollution outside of capital cities are available, the general indication is that 
particulate matter tends to be the main pollutant. However, its main sources are 
bushfire smoke and dust (including mining and agricultural dust) rather than motor 
vehicles (BTRE 2005d).  

Estimates of the health costs of road transport emissions 

The BTRE (2005d) estimated the annual economic cost of air pollution from motor 
vehicles in 2000 to be in the range $1.6 billion to $3.8 billion. In 2004-05 prices, the 
range is $1.8 billion to $4.3 billion (midway estimate $3.0 billion).1 It observed that 
the cost estimates vary ‘substantially with changes to key assumptions’ such as the 
value given to a life and loss of quality of life, the assumed motor vehicle share of 
estimated pollution and the impact of pollution on health (pp. xiv–xv). 

                                              
1 This range reflects the uncertainty of the link between particulate matter concentration and 

mortality rates (BTRE 2005d).  
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Table 7.1 Costs of selected road transport externalities and internalisation measuresa 
   Costs and benefits of selected current and proposed internalisation approaches 

Externality 
Estimated 
external costs  Internalisation method 

Total cost to 
operators Unit costs 

Impact on 
externality  Other comments 

        
Road 
accidents 

 • Insurance  $0.02/ntkm Internalises a 
large portion of 
costs — 50% 
often assumed 
but 90%+ also 
suggested.  

 

  • Safety regulations & road laws, eg:     
 

Zero if not 
considered an 
externality. 
If considered an 
externality, 
$8.2b–$17.7b 
(about 5% 
estimated due 
to articulated 
trucks). 

 — NTC fatigue regulations (changed 
record keeping requirements, rest 
areas, etc). 

Excluding buses, 
$165m set up 
(compliance 
$141m; extra 
drivers $18m; 
work diary re-
education $6m), 
plus $161m per 
year (compliance 
$122m; retaining 
work diaries 
$10m; extra 
drivers $26m). 
Remote livestock 
operator costs: 
$0.9m set up, 
$0.8m recurring. 

One truck 
operator 
estimated 
training, 
registration 
and audit 
costs of $250 
per driver. 

Reduced 
fatigue-related 
heavy vehicle 
accident costs 
($270m per 
year, excluding 
buses). 

Costs to agencies of 
$8m per year, on top 
of operator costs 
(based on full 
compliance, over 10 
years). Not all 
benefits quantified. 
In future, electronic 
diaries are likely to 
reduce compliance 
costs. 
NSW regulations 
perceived as more 
costly than NTC 
proposal. 

        
a External cost estimates are derived from various studies (conducted in different years) and submissions cited in this chapter/appendix C. Original values have been 
updated to 2004-05 dollars (using the GDP deflator) where applicable, so numbers may differ from those quoted elsewhere in this report. They are for all road transport 
per year, unless otherwise stated. Costs of specific internalisation measures are based either on a published study (eg a regulatory impact statement) or on estimates 
made by individual operator/s of the impact on their own costs. Sources for estimates not cited elsewhere in this report are listed in the sources list of this table.  

(Continued next page) 
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Table 7.1 (continued)  
   Costs and benefits of selected current and proposed internalisation approaches 

Externality 
Estimated 
external costs  Internalisation method 

Total cost to 
operators Unit costs 

Impact on 
externality  Other comments 

        
Accidents 
(cont.) 

  • Safer vehicles (such as ABS, EBS 
brakes, and improved cab strength 
instituted over past 10 years). 

 Capital cost 
similar to 
EURO IV, also 
extra costs for 
maintenance. 

  

   • Safer road construction. Part of cost base for heavy vehicle charges.  
        
Air pollution  • EURO IV and V emission standards 

(ADR 80/01) for new diesel 
vehicles. 

Reduced 
payload, fuel 
efficiency losses 
of up to 6%, 
possible 
maintenance 
problems and 
reduced engine 
life. 

$2500–
$25 000 per 
vehicle. 

Significantly 
reduced 
emissions of 
sulphur oxides 
(SO), nitrogen 
oxides (NOx), 
particulate 
matter (PM), 
hydrocarbons 
and carbon 
monoxide (CO1).

Costs depend on 
truck size, but wide 
range also reflects 
differences in 
estimates of different 
parties. 
Pollution will be 
reduced further as 
new vehicles are 
introduced. 

 

$23.8m–$6.4b+ 
(about 8% due 
to articulated 
trucks, 31% to 
rigid trucks). 

 • Diesel emission requirements for 
existing vehicles — maintenance 
schedule, etc. 

$66m in repair 
costs to meet in-
service 
standards in first 
year ($74m in 
2004-05 dollars).  

$60–2000+ 
per vehicle 
(average 
$921) ($68–
2200, $1045 
in 2004-05 
dollars). 

148 tonne PM10 
reduction 
(valued at $33m) 
in first year 
($37m in 2004-
05 dollars). 

Costs expected to 
fall in subsequent 
years. 
Other ‘non-
quantifiable’ benefits 
expected. 

   • Diesel fuel sulphur limits.  $2500 per 
vehicle per 
year (50ppm 
standards). 

Reduced SO, 
hydrocarbon, 
PM, NOx, CO1 
emissions. 

 

(Continued next page) 
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Table 7.1 (continued) 

   Costs and benefits of selected current and proposed internalisation approaches 

Externality 
Estimated 
external costs  Internalisation method 

Total cost to 
operators Unit costs 

Impact on 
externality  Other comments 

        
Noise $730m–$2b 

(urban only) 
(about 15.8–
49% attributed 
to trucks). 

 • Australian design standard (ADR 
83/00) 

About $486m for 
all trucks up to 7 
tonnes GVM; 
$1.7b for trucks 
larger than 12 
tonnes GVMb, c 

$4000 (truck 
up to 8.5 
tonne GVM); 
$10 000 
(heavy duty 
prime mover)b 

 Low capital costs but 
higher on-road heat-
related failures and 
maintenance costs 
due to noise 
standards alone. 

   • Proposed engine brake noise 
standards and restrictions on 
audible noise in sensitive areas 
(NTC) 

 $350–700 per 
vehicle (new 
muffler costs) 
or 4.8c/km 
(increased 
service brake 
maintenance 
costs) if not 
yet complying. 

‘Good’ noise 
reduction in 
sensitive areas 
and broader 
community 
benefits (valued 
at $160m over 
10 years).  

Administration/ 
enforcement costs to 
agencies of $18.5m 
over 10 years. Some 
operator costs can 
be offset with smooth 
braking. 

   • Noise attenuation barriers   
   • Pavement design 

Part of cost base for heavy 
vehicle charges           

Greenhouse $730m–2.9b 
($150–610m 
due to road 
freight). 

 Greenhouse Challenge Plus 
Programme (if businesses want to 
claim more than $3m per year in fuel 
tax credits). 

 $50–100 per 
vehicle per 
year in 
administration 
costs. 

Limited range of 
measures and 
global problem 
so low overall 
impact. 

Some noise and 
safety regulations 
potentially lead to 
increased emissions. 

        
b Cost of standards for noise and emissions combined. c Calculated by multiplying the per vehicle cost estimates in the unit cost column by the number of trucks in each 
category. NTC vehicle categories do not coincide with the categories provided in the cost per vehicle estimates. Therefore, these calculations do not include the cost for 
trucks in the 7–12 tonne GVM category (about 24 000 vehicles).  

Sources: Appendix C; ATA (pers. comm., 12 December 2006), NEPC (2001); NSW EPA (2002); NTC (2006b); NTC and RTA (2006); PTUA (2006; sub. DD118). 
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A number of other studies have estimated the health impacts of motor vehicle 
emissions in Australia and produced a wide range of results (appendix C), reflecting 
the inherent difficulty and uncertainty involved in such estimates. The Department 
of Health and Ageing noted: 

The current research is not conclusive, with areas requiring further research including 
isolation of the individual impacts of each pollutant on human health and the threshold 
levels of air pollution required for adverse health impacts. (sub. 57, p. 3) 

While estimates of total health costs generated by transport vary significantly, the 
relative locational and modal variations are somewhat clearer. 

• Trucks, particularly rigids, account for a disproportionate share of urban health 
costs. 

• Health costs associated with inter-capital freight are small but much higher for 
road than for rail.  

• Health costs per kilometre travelled are much higher in urban areas 
(appendix C). 

Measures to internalise air pollution costs  

There have been a number of initiatives by both Government and industry aimed at 
reducing the level of urban air pollution from freight vehicles in Australia. They 
include: 

• exhaust emission standards for new vehicles which are being progressively 
tightened; 

• a requirement that diesel heavy vehicles used on-road meet one of four 
emissions performance criteria in order to be entitled to a fuel tax credit, and that 
businesses claiming more than $3 million per year in fuel tax credits be members 
of the Greenhouse Challenge Plus Programme (under which they must measure 
their greenhouse gas emissions, develop action plans for abatement and report to 
the Government on their actions (Fuel Tax (Consequential And Transitional 
Provisions) Bill 2006 Revised Explanatory Memorandum)); 

• cleaner fuel which produces less harmful emissions and allows the use of cleaner 
engines; and 

• new or improved roads which improve fuel efficiency and enable cleaner 
burning of fuels. 

– In some instances, these roads may divert freight traffic from residential areas 
or regional towns. In the case of toll roads, freight transport will directly 
incur a share of the costs involved. For other roads, the National Transport 
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Commission (NTC) road charges determinations allocate a share of road 
expenditure to freight vehicles. 

Whether they have resulted in an ‘acceptable’ or ‘efficient’ level of air pollution is 
very difficult to judge. Laird (sub. DD77, p. 6) argued that ‘air pollution … from 
heavy trucks and freight trains do impose external costs that mostly are not 
internalised’. On the other hand, the BTRE (2005d), Australian Automobile 
Association (AAA sub. 45) and Truck Industry Council (TIC, sub. 13), all indicated 
that fuel and engine standards and technological improvements have been effective 
in significantly reducing motor vehicle emissions in the past 20 years (appendix C).  

The National Environment Protection Measures (NEPM) for Ambient Air Quality, 
introduced in 1998 and currently under review (NEPC 2005), provide some 
indication of what are considered acceptable levels of various air pollutants.  

Trends in the levels of some air pollutants generated by freight transport suggest 
that industry responses have improved outcomes relative to these standards. The 
Department of the Environment and Heritage (DEH 2004) indicated that over the 
period 1991–2001, there was a downward trend in lead, carbon monoxide and 
nitrogen dioxide levels. Particulate matter and ozone remained near or just above 
the NEPM standard levels, and no downward trend was evident. 

Thus, it appears that current responses have internalised a substantial part of the 
costs of air pollution from transport sources, particularly from new freight vehicles. 
In the future, average emissions per vehicle (of the same vehicle class) will continue 
to fall as older vehicles are replaced by those that meet the more stringent emission 
standards progressively introduced over the last 20 years. Indeed, BTRE (2003e) 
indicated that without the standards introduced up to 2006, levels of several air 
pollutants in metropolitan areas would be significantly higher than otherwise in 
2020. New fuel standards will have a more comprehensive and immediate effect.  

The impact of internalisation measures on operator costs 

In the process of reducing transport-related pollution, regulations have imposed 
significant costs on freight operators which must be borne irrespective of whether 
they operate predominantly in rural areas (where the health costs of emissions are 
low), or in urban areas (table 7.1). The Australian Trucking Association 
(ATA, trans., p. 195) suggested that the move from Euro II to Euro III fuel 
standards, for example, resulted in a ‘significant loss in fuel economy’. Much of the 
cost associated with such measures is likely to have been added to road freight rates. 
These costs are likely to increase as new standards come into force (table 7.1; 
appendix C).  
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Noise 

Many activities, such as industrial and social activities, generate noise but road and 
rail transport are especially significant sources — at least in certain parts of urban 
areas and country towns. The National Road Transport Commission (2001) 
estimated that nearly 40 per cent of Australia’s population was exposed to 
‘undesirable’ traffic noise, with another 10 per cent exposed to ‘excessive’ traffic 
noise. This noise can have ‘nuisance’ and social/amenity effects, as well as health 
impacts. 

Transport noise costs  

Participants to this inquiry pointed to community concerns about excessive 
transport noise, particularly from freight transport (appendix C). Assessing and 
valuing the impacts of noise with any precision is difficult, however, because of the 
multiple factors influencing noise impacts and the lack of Australian studies. 

Reflecting these issues, and the use of different assumptions and methodologies, 
estimates vary widely across studies (appendix C). However, they generally indicate 
that freight noise costs are: 

• higher for road than for rail transport; 

• higher in urban than in rural areas; and 

• low relative to the costs of some other externalities, especially air pollution and 
accidents. 

Although the per unit noise costs of passenger traffic tend to be relatively low, the 
contribution to overall noise costs can be high, given the larger (urban) traffic 
volumes involved. BIC (2001), for example, attributed over 60 per cent of 
Australian urban road noise costs to passenger cars, yet their marginal noise costs 
were 0.3 cents/km compared with 5 cents/km for heavy trucks. 

The impact of measures to address noise externalities 

Various noise reduction measures have been implemented by governments (local, 
State and Territory, and Commonwealth), individuals and the freight industry under 
government regulation. For roads, attenuation measures have included: 

• infrastructure construction, such as building roadside barriers to prevent noise 
reaching residences, and designing low-noise pavements to reduce tyre noise; 

• insulation in houses to block out external noise; 
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• regulated in-service maintenance standards for heavy vehicles; 

• design standards for new vehicles, implemented under the Motor Vehicle 
Standards Act 1989, relating to engine and exhaust technologies that produce 
lower noise emissions;  

• environmental planning policies; and 

• movement restrictions on specified types of vehicles. 

In the rail sector, measures have included noise guidelines, licensing arrangements, 
and the construction of noise walls, although the NTC (sub. 17, p. 36) noted that 
arrangements differ across jurisdictions. In addition, house prices or rents, and the 
choice of where to live, may reflect the perceived cost of noise — from all sources 
— to (potential) residents. 

While these noise mitigation measures have either reduced noise levels (for given 
traffic volumes) or reduced exposure to noise, this does not mean that they have 
done so to an optimal extent or in the most efficient way. As highlighted in table 
7.1, for example, noise reduction measures impose direct costs on operators. 
Negative efficiency impacts of movement restrictions were highlighted by the NSW 
Minerals Council. It commented that restrictions on public road receivals at the Port 
Kembla Coal Terminal (PKCT) resulted in: 

… an inefficient use of a multi-million dollar asset and importantly inhibits PKCT’s 
ability to take up their current excess ship loading capacity. (sub. 10, p. 13)  

Similarly, CML argued that considerable efficiency benefits would derive from 
removing regulations restricting the size of vehicles and their hours of operation on 
some local roads. They suggested further that: 

… a more effective approach could involve by-laws relating to noise, and actual axle 
weights rather than vehicle size or hours of operation. (sub. 47, p. 9) 

Other issues highlighted by participants include that current noise-reduction 
measures do not address all important noise concerns (ATA, sub. 9) and sometimes 
only apply to new vehicles or construction (Eastern Metropolitan Regional Council, 
sub. 14), and differ for road and rail (Robert Gunning, sub. 19; Australasian 
Railway Association, sub. 33; Australian Rail Track Corporation, sub. 51).  

These issues do not, of themselves, mean that the current approach is inappropriate. 
The important question is whether the measures are the most ‘cost-effective’ way to 
deal with the externality. The uncertainties in measuring both the extent of the noise 
problem and the costs of particular amelioration measures make it difficult to make 
an overall assessment. 
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What can be said is that some level of noise and disturbance is an inevitable part of 
urban living. In many cases, noise and loss of amenity are taken into account when 
people make a decision about where to live. For example, the South Australian 
Freight Council argued that: 

People and businesses that build homes and facilities adjacent to major transport 
corridors should also expect to be impacted by the negative externalities emanating 
from users of that route. (sub. 35, p. 3) 

Nonetheless, traffic noise can impose significant costs on residents, particularly 
when unanticipated traffic growth occurs. The Eastern Metropolitan Regional 
Council (Perth), for example, noted that noise assessments and abatement measures 
considered in new road and highway construction works do ‘not address the noise 
impacts from freight in existing areas, many of which were not designed for the 
current and future volumes of freight traffic’ (sub. 14, p. 6). 

‘Intrusion’ 

Some people dislike the presence of heavy vehicles in their vicinity, particularly 
when they are driving, finding such trucks ‘intrusive’. In favouring rail freight over 
road, the Country Women’s Association of NSW commented: 

Rail is preferred for freight because we know the costs of road sharing between huge 
mechanical monsters and school buses; between road trains, and the family car; 
between B-doubles and inexperienced drivers. (sub. 2, p. 1) 

These so-called ‘intrusion’ costs of road freight vehicles are a somewhat loosely-
defined group of impacts of heavy vehicles that disturb some pedestrians, residents 
and, most particularly, other drivers sharing the road with trucks. Impacts of road 
freight transport already considered above, such as accidents, air pollution and 
noise, as well as imposing reasonably definable costs on others, might also 
contribute to a sense of unease for some people.  

However, it is difficult to differentiate the ‘intrusion’ component of these other road 
freight externalities from the more substantive costs they impose. Other elements of 
intrusion might relate to ‘visual amenity’ or simply a dislike of trucks on roads. 
Changing social attitudes together with the significant increase in road freight traffic 
over the last 25 years, particularly the emergence of the larger articulated trucks, 
appear to have increased such perceptions.  

‘Intrusion’ impacts can also be generated by larger passenger vehicles, such as four 
wheel drives and SUVs. Indeed, some freight vehicle drivers may suffer intrusion 
impacts from cars — for example, cars moving into space intentionally left for safe 
braking or turning. From this perspective, intrusion externalities between road users 
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are reciprocal in nature and reflect the fact that different vehicles share the same 
road space — in this sense, they are similar to congestion costs. For road users, the 
perception of intrusion will tend to be greater, the more crowded the road space. 

Costs of intrusion 

Intrusion impacts are subjective and likely to vary significantly from person to 
person, making it very difficult to place a value on them. Intrusion does not create 
observable and measurable impacts like noise, pollution and accidents. Intrusion 
costs have not been estimated in any of the externality studies considered here or in 
appendix C, although for residents, estimates of noise/amenity costs may contain an 
‘intrusion’ component.  

Nonetheless, the likely doubling in non-bulk land freight volumes by 2020 
(BTRE 2006b), together with a shift towards larger trucks for interstate freight 
movements, including the possible wider introduction of B-triples, suggest that 
perceptions of intrusion will increase. Conversely, major infrastructure upgrades 
such as the widening and duplication of the Hume and Pacific Highways and the 
building of freeways in major cities will tend to reduce intrusion impacts compared 
with what they might otherwise have been.2 

Commenting on the Discussion Draft, the Tasmanian Government observed: 
The Commission’s externality analysis may also significantly underestimate the 
community’s willingness to pay to limit any further increases in the amount of heavy 
vehicles travelling on Tasmanian roads. Rail carries 44 per cent of Tasmania’s 
contestable freight task by net tonne kilometres, and there are potentially significant 
externality costs — including community perceptions of safety and infrastructure costs 
— associated with a shift in this task from rail to road. (sub. DD112, p. 3) 

However, the costs of reducing road freight transport are usually met by users of 
road freight rather than the community in general or, in particular, by those seeking 
action to reduce intrusion impacts. Hence, without testing their willingness to pay, it 
is difficult to assess the value those affected actually place on removing or reducing 
intrusion impacts.  

                                              
2 Expanding inter-city highways, while reducing intrusion effects of existing heavy vehicles, by 

improving the efficiency of road infrastructure, will likely lead to an increase in the number of 
freight vehicles using the road. Particularly for towns without bypasses, this increase in freight 
vehicles will increase the sense of intrusion. 
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Policies to address intrusion 

A variety of regulatory, planning, infrastructure and traffic management measures 
have been implemented which are likely to reduce the sense of intrusion from road 
transport, particularly heavy freight vehicles, even if not primarily directed at 
reducing that impact. These measures often impose costs on freight transport 
operators and users, either directly through road infrastructure charges or indirectly 
(for example, having to take a less preferred route or time). They include divided 
highways, wider roads, town bypasses, passing lanes, lower speed limits for trucks 
on some roads, planning restrictions, vehicle and fuel modifications to reduce air 
pollution and noise from trucks, and diverse measures that have addressed road 
safety. Recently, a designated inland road freight route has been suggested for 
northern New South Wales as one option to reduce heavy vehicle externalities 
(including intrusion) on the Pacific Highway (GPSC 2006). 

There are several overseas examples of trucks being quarantined to particular lanes. 
In the United States, the northern section of the New Jersey Turnpike, which carries 
100 000 to 200 000 vehicles per day, has physically separated ‘car only’ lanes. 
Trucks are restricted to travelling in the inside lanes on motorways in the United 
Kingdom and on various sections of highway in Texas.  

However, unlike noise and pollution externalities, which can be partly addressed by 
design modifications to heavy vehicles, a significant reduction in intrusion impacts 
could effectively require heavy vehicles to be removed from roads. In this regard, 
the Queensland Trucking Association (trans., p. 23) noted the essential role of road 
and rail freight transport in the economy and the significant benefits it provides, 
which need to be offset against inconvenience to road users and residents caused by 
heavy vehicles. In a similar vein, a number of participants at the Commission’s 
Emerald roundtable, while observing a variety of external impacts (including 
intrusion effects) of the significantly increased freight traffic in the region in recent 
years, also recognised that this was associated with the strong economic growth that 
people in the region have enjoyed. 

With regard to the upgrading of the Pacific Highway, the Transport Workers Union 
noted the costs for local residents if large trucks were removed from the road:  

… you get more freight on a B-double … The removal of B-doubles from the Pacific 
Highway would have the effect of probably increasing the price of goods that are 
brought into the place and the cost of getting freight back out … (GPSC 2006, p. 70) 

As with other externalities, some level of ‘intrusion’ from heavy vehicles is likely to 
be efficient — removing large trucks from the roads completely would be an 
expensive option.  
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As noted earlier, the assessment and valuation of intrusion costs is likely to be 
particularly difficult. In the absence of any requirement to bear some or all of the 
costs involved, there will be no financial constraint on demands for reductions in, or 
restrictions on, freight traffic, or any indication of the value of reduced intrusion and 
other externalities to those affected.  

Hence, it is particularly important that the costs to taxpayers, or to road freight 
operators and users, of measures to reduce intrusion are identified and that actions 
to reduce intrusion costs are justified by the value of such reductions. This means:  

• assessing the benefits of reducing intrusion by heavy vehicles — in effect, the 
amount that those adversely affected would have been willing to pay to lessen 
intrusion; 

• determining the costs of alternative means of reducing intrusion; and  

• if the benefits of reducing intrusion are greater than the costs, selecting the 
lowest cost measure or combination of measures. 

Several State governments have expressed a desire to maintain or increase rail’s 
share of the freight task in order to limit externalities from road freight, including 
intrusion. The Tasmanian Government stated: 

Currently, local community groups and tourism development organisations involved in 
transport planning have put forward a case for road freight to be removed from regional 
roads due to safety and amenity concerns. While these externality costs are currently 
manageable, any further modal shift from rail to road may increase community conflict. 
(sub. DD112, p. 3) 

Intrusion and other externality impacts of heavy vehicles are an important rationale 
for Commonwealth and State Government contributions to planned upgrades of rail 
freight infrastructure on the Eyre Peninsula in South Australia (DTEI 2005). 
Similarly, the Victorian Government aims for 30 per cent of freight transported to 
and from ports to be carried by rail by 2010, partly to reduce the intrusion impacts 
of freight vehicles. 

However, rail freight is often a poor substitute for road — there can be significant 
differences in service characteristics and price (after allowing for pick up and 
delivery) particularly on shorter journeys. Hence, encouraging the transfer of some 
freight to rail by, for example, providing government-subsidised infrastructure 
improvements or by regulatory means, may involve high costs. If action to reduce 
intrusion and other related road freight externalities is assessed as efficient, 
encouraging a greater share of freight onto rail should be assessed against other 
options for cost effectiveness.  
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Greenhouse gas emissions 

Changes in climate induced by increased concentration of greenhouse gases in the 
atmosphere — referred to as the greenhouse effect — are now generally recognised 
as a significant externality arising from the use of fossil fuels. Generally, the 
externality impacts of greenhouse induced climate change are considered likely to 
be adverse, although some regions and activities might benefit from higher 
temperatures and changed rainfall distributions. CSIRO argued: 

Climate change will have social, economic and ecological impacts. There will be both 
winners and losers. All our natural ecosystems are vulnerable to climate change. 
(CSIRO 2001, p. 1) 

Both road and rail transport in Australia use substantial and increasing amounts of 
fossil fuels. In 2004, road and rail transport contributed around 13.6 per cent of 
Australia’s total greenhouse emissions3 — most of these emissions being produced 
by passenger and light commercial vehicles. Trucks’ share of Australia’s emissions 
was estimated to be around 2.7 per cent, while rail freight generated about 
0.4 per cent (BTRE 2005c). Australia’s estimated share of global emissions is about 
1.4 per cent. 

While the general link between the use of fossil fuels and global warming is widely 
accepted, uncertainty remains regarding the exact mechanisms involved and, in 
particular, the size of their likely impacts and their related costs, especially in the 
longer term. Hence, although the costs could be large in some cases, specifying the 
exact size and dispersion of these effects with any precision remains highly 
problematic. For this reason, BTE (1999a) did not include an allowance for 
greenhouse emissions when estimating externality costs of freight transport. 

A number of estimates of notional prices for carbon emissions ranging from $10 per 
tonne to $40 per tonne have been suggested (appendix C) and these could be used to 
place a greenhouse cost on freight transport (table 7.1; appendix C). However, these 
estimates are either simply assumptions or are observed values which are highly 
sensitive to the actual or hypothetical constraints placed on emissions (for example, 
emissions quotas in the United Kingdom). Prices for emission rights observed in 
countries with carbon trading schemes reflect the emissions targets or other 
regulatory constraints in those countries, rather than an independent assessment of 
the marginal benefits of reducing greenhouse emissions or the economy-wide or 
world-wide marginal costs involved in reducing them. 

Based on a ‘price’ for greenhouse emissions of $10 per tonne, the ATC (2004b) 
default values for including a cost for greenhouse emissions in transport investment 
                                              
3 Including an estimate of emissions from power generation for electric railways. 
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evaluations, are $0.70/thousand ntkm for road freight and $0.30/thousand ntkm for 
rail. For a 20-tonne load between Melbourne and Sydney, these values represent 
around $12 for road and $5 for rail. 

Some ad hoc internalisation of the costs of freight transport greenhouse emissions 
has been imposed by Commonwealth, State and Territory government regulations, 
particularly for road freight. These include programs specifically aimed at reducing 
greenhouse emissions, as well as regulations directed at reducing urban air pollution 
from trucks but which simultaneously generate some reductions in greenhouse 
emissions. 

Stricter quality standards for diesel fuel have enabled the use of more expensive 
trucks with reduced exhaust emissions and improved fuel efficiency. However, over 
time, requirements for other emissions and safety equipment have reduced fuel 
efficiency. Declines in greenhouse emissions will occur as trucks with pollution 
reduction equipment replace older trucks. Other policies have provided subsidies to 
reduce greenhouse emissions in freight transport. For example, the alternative fuels 
conversion program provides subsidies for conversion of vehicles to natural gas 
operation. 

Traffic congestion 

If there is sufficient demand for that infrastructure at any time, traffic flow will 
begin to be inhibited and both freight and passenger transport users of the 
infrastructure will experience congestion costs such as extra travel time and 
increased operating costs. Congestion can be distinguished from some other 
externalities in that its costs largely are borne by infrastructure users themselves and 
that it is partly a function of the level of infrastructure provided. 

Road congestion 

Beyond a certain level of traffic, both freight and passenger vehicles entering a road 
space at a particular time increase the level of congestion on that road. As the road 
approaches capacity, congestion and the costs associated with it (such as time loss, 
increased fuel use and air pollution) increase significantly. In this situation, the 
marginal congestion cost imposed by additional vehicles entering the limited road 
capacity will be rising and will be above the average congestion costs being 
experienced at that time. As explained by the BTCE: 

Road users considering whether to join a congested traffic stream would normally take 
account of the travel time and vehicle operating costs they would expect to incur. These 
are the private costs against which they would weigh the benefits and, beyond a certain 
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point, decide not to travel. But road users do not take account of the fact that their 
decisions to travel increase congestion and impose additional costs on others. 
(BTCE 1996, p. 21) 

As a result, traffic levels, and the resultant congestion, will increase above the 
efficient level — that is, where marginal travel costs for all users equal marginal 
benefits of undertaking travel at that time.  

The BTE (1999a) provided estimates of the total social costs of congestion (beyond 
free flow conditions) on capital city roads in 1995 of around $12.8 billion.4 
Ninety per cent of this cost occurred in Sydney, Melbourne and Brisbane. For 2015, 
the BTE projected that total congestion costs could rise to as much as $30 billion in 
the absence of major road developments.  

However, the benefits available from efficiently addressing traffic congestion are 
much lower than this. Free flow conditions are an ‘unrealisable hypothetical 
situation’ (BTCE 1996, p. 26). Because there are significant benefits from trips 
made even at congested times, the efficient level of congestion costs is not zero and 
will involve less than ‘free flow’ conditions — only the excess of marginal costs 
(including congestion costs) over the benefits of marginal trips at congested times 
are policy-relevant external costs. Those making travel decisions are faced with the 
average cost of congestion and hence this part of congestion costs is internalised in 
their decision making. It is because marginal congestion costs are above average 
costs at peak traffic periods that inefficient decisions are made. 

BTCE (1996) estimated that the value of net benefits from optimal (variable) peak 
period congestion pricing in the five largest state capitals in 1995 would have been 
$1.1 billion per year. In addition, BTRE (2002b) reported that fuel usage at 
congested times would be reduced by 30 per cent if optimal congestion pricing were 
introduced. Impacts on other transport externalities and the collection and 
administration costs of congestion tolls would also need to be allowed for in 
estimating the final net social benefits of reducing congestion. In the longer term, 
road construction and traffic management measures, in some instances, will be the 
most efficient solution to congestion.  

While the costs of congestion are largely absorbed within the road transport sector, 
although there will be flow-on impacts such as longer and less certain delivery 
times to users of road freight services and disruptions for employers of road users. 

                                              
4 The BTE emphasised that their analysis was exploratory in nature and was restricted to 

commuter travel to work in the morning peak. The data were for different years for different 
cities and did not allow for changes in the road system in the years immediately preceding the 
estimates. 
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Other road transport externality costs which do affect other members of the 
community also will vary with congestion levels — air pollution and greenhouse 
emissions will tend to be increased by congestion, while accident rates and severity, 
as well as noise, will vary with traffic density and flow. 

Since congestion is created by both passenger and freight vehicles, reductions in 
road use by either would lessen congestion. For Melbourne, the Victorian 
Competition and Efficiency Commission (VCEC 2006) noted that freight vehicles 
(mostly light commercial) represented about 12 per cent of vehicle traffic but 
tended to avoid the worst congestion periods. However, because of their size, 
slower acceleration and greater braking distances, individual trucks create more 
congestion than a passenger vehicle.5  

For the most part, congestion is only a significant cost in large capital cities at peak 
times. Nonetheless, there are situations on non-urban roads where traffic is 
travelling below desired (and allowable) speeds, often as a result of being held up 
by large freight vehicles. Participants at the Commission’s Emerald Roundtable 
(appendix A) commented on the increasing travel times and more dangerous driving 
conditions on the Capricorn Highway to Rockhampton due to an increasing number 
of large trucks using the road.  

Based on a United Kingdom study of congestion costs for rural dual carriageways, 
BTE (1999b) assessed a rural congestion cost of 0.03 cents/ntkm on its ‘average’ 
1125 kilometre road freight haul, representing around 0.6 per cent of estimated total 
freight costs for that route.  

The costs imposed on road users by congestion are: 
• in general, a significant problem only in large urban centres at particular times 

and locations; 
• generated by both passenger and freight traffic, with passenger vehicles being 

the main cause. 

Rail freight congestion 

In a number of instances rail freight and passenger services compete for the use of 
rail infrastructure at the same time, with passenger services usually given preference 

                                              
5 This congestion differential will be lower in periods of very heavy congestion where heavy 

vehicle acceleration and braking characteristics will add little to the road space it effectively 
requires. 

FINDING 7.5 
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by the infrastructure provider. The costs involved in this rail ‘congestion’ are 
discussed in chapter 11.   

In some contexts, freight trains can impose congestion costs on motor vehicles. For 
example, participants at the Commission’s Emerald Roundtable noted the long 
delays in travelling between sections of the town when a freight train is passing 
through. 

Other externalities 

A range of other costs, which may not be fully recognised in road-use decisions by 
freight operators, are generated by the use of freight transport infrastructure. While 
often highly localised, the costs can be important to those affected and may be 
amenable to efficient policy solutions. 

• Dust (both raised by and from freight carried) is an important issue, particularly 
in rural areas — for example, due to unsealed roads or shoulders or the nature of 
commodities carried. For example, the Duaringa Shire Council pointed to the 
‘dark side’ of the coal boom, which included increased coal dust in the town of 
Blackwater (sub. 66, p. 1). Participants at the Commission’s Emerald roundtable 
also noted the increased coal dust problem, although several viewed this in the 
context of the major benefits to the region of increased coal mining activity. 
Reductions in dust have been achieved by sealing roads, regulation of large 
freight vehicles (ALTA, sub. 38) and measures taken by freight operators (for 
example, QR 2005). 

• Surface and ground water pollution can be caused by road and rail transport in 
both the building and use of transport infrastructure. Particularly after rain, 
sediment from roads can significantly add to pollution of waterways. Default 
water pollution externality values recommended by the ATC (2004b) for freight 
vehicles were 1.5 cents/ntkm for light vehicles, 0.07 cents/ntkm for medium 
vehicles and 0.01 cents/ntkm for heavy vehicles and 1 per cent of this for rural 
areas. However, some road expenditure aimed at reducing water pollution is 
incorporated in the determination of heavy vehicle charges. In the rail sector, 
both the Australian Rail Track Corporation (sub. 51) and Australasian Railway 
Association (sub. 33) noted that rail charges incorporate drainage and 
wastewater disposal/management costs. 

• Road damage caused by heavy vehicles, while left unrepaired, can increase the 
maintenance costs of other vehicles (WA Local Government Association 
(sub. 15)). However, Newbery (1988) demonstrated that, under certain 
conditions, the externality component of additional vehicle maintenance costs is 
low (appendix C). In any event, when road charges are determined, heavy 
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vehicles are allocated much higher attributable costs per vehicle for repairing 
road damage (chapter 5). 

Summing up 

The discussion in this section has highlighted that, although the costs of freight 
externalities, especially for road transport, are potentially high: 

• these are difficult to measure, with estimates subject to considerable variation; 
and  

• various measures are in place to internalise, at least in part, these externalities. 
However, as highlighted in table 7.1: 

– the extent to which internalisation measures already have been adopted varies 
across externalities; and 

– the effect of these measures — on the level of the externality generated, the 
costs they impose on road transport operators, and their potential impact on 
freight rates — also varies across externalities, and are difficult to assess 
precisely.  

Notwithstanding variations across externalities, and the difficulties of precisely 
measuring the effects of internalisation measures, there does appear to have been 
significant internalisation of the main externalities (apart from greenhouse gas 
emissions), which has imposed sometimes high costs on operators. The implications 
of this for freight infrastructure pricing are discussed in section 7.3. 

There is a range of externality costs related to freight transport. However, the 
externality component is often difficult to determine, both in principle and 
empirically. Estimated costs of particular externalities range widely, due to 
different methodologies and assumptions. What can be said is that: 
• external costs of freight transport are generated jointly with passenger 

transport, are much higher in urban areas than in rural areas and are higher 
for road freight than for rail freight; 

• there appears to have been significant internalisation of externalities (except 
for greenhouse emissions) through regulation, legal liability and various other 
means. 

FINDING 7.6 
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7.3 Implications for freight infrastructure pricing 

This section considers policies that could be used to address those costs resulting 
from road and rail freight transport activities, which have not been already 
internalised in the costs and prices of freight operators. The primary objective of 
such policies should be lowest cost achievement of efficient levels of the relevant 
externalities.  

Any consequences for levels of freight carried and competition between freight 
modes (competitive neutrality) should be by-products, rather than explicit 
objectives, of efficient externality abatement policies. In addition, equity and 
fairness considerations for those bearing the costs of an externality also can 
influence policy choices. 

Because most transport externalities, to varying degrees, are generated by both 
freight and passenger transport, externality policies ideally should address both 
simultaneously. While policy details may differ between freight and passenger 
transport, partly reflecting the exact type and extent of the externalities they create, 
policies that only address one source will miss some opportunities for lowest-cost 
reductions in externalities. Particularly where passenger transport is not included, 
policies may prove to be relatively ineffective in achieving abatement.  

Also, the potential for some substitution suggests that all transport modes should be 
considered together when examining externalities. The Maritime Union of Australia 
(sub. 48) and the South Australian Freight Council (sub. 35) argued for such an 
approach. 

A single charge for freight externalities? 

A number of participants have argued for the imposition of a general charge on both 
road and rail to cover the total cost of some or all of the major freight externalities. 
The Western Australian Local Government Association submitted that: 

… externalities should be properly accounted for and internalised. A possible 
mechanism is through incorporating these costs into road freight infrastructure pricing 
based as far as possible on actual road use in terms of the allocative efficiency 
principle. (sub. 15, p. 12) 
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Box 7.2 Some participants’ views on transport externality policies 
The Australian Local Government Association (ALGA) supported a combination of 
measures for addressing externalities where practicable: 

ALGA is strongly supportive of current environmental reforms applying to trucks including 
measures to improve emissions, reduce noise and improve crash worthiness. These 
measures will go some way to ameliorating the impacts of trucks on communities. The 
noise, pollution and safety impacts of heavy vehicles remain however key issues, they 
impose very real costs and should be reasonably addressed through the pricing system to 
the extent that is practicable. (sub. 42, p. 6) 

The Transport Workers Union (sub. 16) argued for government to bear the costs of 
addressing some externalities such as rest areas for long distance truck drivers. 

The Australian Rail Track Corporation (sub. 51) argued that rail regulations required 
rail to meet the costs of some externalities that were not charged to road. The Truck 
Industry Council (sub. 13) expressed concern that off-road use of diesel did not have to 
meet the same regulated emission standards required of freight vehicles. 

The Queensland Government saw the need for planning solutions: 
Large volumes of bulk freight movements can impact on roads and tracks and the amenity of 
adjoining communities. The most efficient access routes for freight vehicles may have other 
impacts on local communities, such as increased noise and air pollution. The challenge is to 
move bulk freight by the mode and the route that best balances efficiency with broader 
transport impacts. (sub. 40, p. 10) 

 
 

The South Australian Freight Council noted some possible outcomes of an 
externalities charge: 

A universally applied charge to recoup costs, including externalities — across all 4 
modes — could lead to sea freight emerging as a viable alternative in domestic long 
haul freight markets. Sea freight generally has a better environmental and safety 
performance compared to the other modes, and infrastructure provision/ maintenance 
costs can be relatively minor (you do not need to build shipping lanes). Coastal 
shipping could experience a renaissance. (sub. 35, p. 1) 

Such charges generally are proposed as the amount considered necessary to achieve 
efficient choices between freight modes (competitive neutrality), particularly 
between road and rail, to be imposed on both modes as a charge per litre of fuel 
consumed or per tkm travelled. Other participants supporting such an approach 
included the Lachlan Regional Transport Committee (sub. 25) and Laird (sub. 23). 
The AAA also argued for the incorporation of externalities into road charging: 

Charging on the basis of such full social costs (not just road use costs) is necessary to 
produce efficient resource allocation outcomes. (sub. 45, appendix A, p. 1) 

It considered that a charging system based on fuel charges could be just a first step 
to a more targeted electronic charging system.  
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Deficiencies of an average charge 

An all-encompassing, average charge for externalities imposed on each sector of 
freight transport would lead to some reduction in the level of externalities, both by 
reducing the demand for freight transport and by encouraging a shift towards modes 
producing lower externalities. However, it has a number of critical deficiencies as a 
means of achieving efficient levels of the externalities concerned.  

Efficient externality abatement only occurs to the extent that the costs of reducing 
the externality are not greater than the resultant benefit. Hence, if externalities are 
currently above their efficient level, a levy based on an estimate of the costs they 
currently impose could be excessive — undertaking or paying for actions to reduce 
the externality would most likely be the lower cost option for freight operators in 
this situation.  

The significant averaging implied in a comprehensive externalities charge means 
that while there would be some efficiency improvements in cases where users are 
charged no more than the externalities they generate, in others, where the average 
charge is greater than externalities, efficiency losses would be incurred. This is 
particularly relevant to freight carried through rural areas (such as the major 
interstate freight corridors) where average externality costs are much lower than in 
urban areas. 

Average road or rail use is a poor proxy for the generation of external impacts, 
many of which are time as well as location specific. A general levy does not 
encourage externality abatement by means other than reducing the network-wide 
volume of freight carried, and relatively large reductions in output (and the loss of 
the associated community benefits) may be required to achieve relatively small 
reductions in the various externalities covered by the levy. Modelling work 
conducted for this inquiry (appendix G) indicates that road freight volumes are not 
particularly responsive to price increases.  

Moreover, a general levy does not provide incentives to introduce new technologies 
which may cut externalities by significantly more and at lower cost than the levy. In 
this sense, a levy is more akin to a tax on a business input than an externality charge 
— imposing costs on business for little reduction in some external costs.  

To the extent that the charge was imposed through a particular input (for example, 
fuel), the use of which was reasonably correlated with one or more of the 
externalities, resultant economising on use of that input would lead to some further 
reduction in production of those externalities. However, the diverse range and 
location of externalities emanating from freight transport — such as accidents, 
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urban air pollution, congestion, greenhouse gas emissions and noise — means that 
there is no single tax base which is closely related to all of them. 

Because of the absent, or very limited, link to the causes of an externality, a 
comprehensive levy would not operate as an effective price for externalities, as the 
charge does not decline even if a freight operator reduces the amount of externality 
produced. In noting the many dimensions in which most transport externalities vary 
(for example, time, location, engine type) the BTRE observed: 

Failure to recognise these different dimensions in an externalities charging arrangement 
— through an aggregated ‘all externalities’ charge, say — would result in a charge that 
is more akin to a tax. Such a charge would not reflect the marginal social cost of the 
externality and so fail to capture much of the benefits from the resulting changes in 
behaviour. (BTRE 2004, p. 18) 

Similarly, with regard to using fuel taxes to impose an externalities charge, 
Queensland Rail considered that: 

… to address externalities optimally fuel taxes would need to be imposed at differing 
rates according to the type of transport mode (and perhaps vehicle type), place and 
time. However, fuel excise is applied at a uniform rate nationally with differentiation 
only possible through a costly administrative rebate mechanism. (sub. 53, p. 40) 

Also, as outlined in section 7.2 and appendix C, there are substantial uncertainties in 
estimating both the costs of particular freight transport externalities and the extent 
to which these have already been internalised by freight providers. This further 
increases the risk that an across-the-board externalities levy would significantly 
overcharge some freight providers, creating efficiency losses which may offset or 
even exceed any efficiency improvements from the charge.  

The ARTC argued that at least a minimum estimate of externalities which had not 
been internalised by freight operators should be included in freight costs. 

The inclusion of nominal charging for externalities on both modes (net of internalised 
cost) will create greater awareness and impetus for improved assessment of these costs. 
Through more refined research over time the charges can be reviewed. (sub. 51, p. 7) 

This view was reiterated in a subsequent submission (sub. DD111). 

Queensland Rail (sub. 53) also suggested this possibility, while the Government of 
Western Australia considered that ‘there is sufficient information available to 
initiate charging of some externalities at least at an introductory level’ (sub. DD122, 
p. 7). This approach would limit, but not eliminate, the possibility of inefficiently 
high charges on freight journeys generating below-average externalities. However, 
it would still suffer from the other deficiencies of an aggregate charge discussed 
above. 
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Some participants (for example, the Victorian Government, sub. 55) have noted the 
possibility of applying a charge on road freight equal to the estimated gap between 
total road and rail externalities. Such an approach, while allowing for the average 
difference in all externalities between road and rail, would not fully account for the 
estimated total costs of road externalities. Nor does it allow for externality gaps 
between rail and other modes, or the possibility that rail should bear some 
externality charge. Also, it suffers from all the deficiencies of an average 
externalities charge, including not allowing road freight operators to reduce 
externalities by means other than reducing the amount of freight carried (some of 
which would have transferred to rail), implying, in effect, that increased rail use is 
the preferred abatement method. 

A uniformly applied, single charge on freight operators to cover the costs imposed 
by a range of externalities would be an inappropriate mechanism for reducing 
freight transport externalities, many of which vary according to time of day, 
location, engine emission technology and a range of other factors. In effect, it 
would merely impose an additional tax on freight transport, rather than bringing 
about cost-effective externality abatement. 

Direct charges for specific externalities 

The shortcomings of an overall average charge for freight externalities could, in 
principle, be addressed by pricing individual externalities separately, through 
charges that were closely related to the marginal externality costs produced by 
particular freight journeys. Such an approach would allow freight operators to 
reduce the externality charge by lowering the externality costs they imposed. If set 
at the marginal benefit of further externality abatement, such a charge can elicit 
optimal levels of an externality.  

To levy specific externality charges efficiently, it is necessary to be able to measure 
the extent of an externality (such as pollution or noise) produced by a particular 
journey. In many cases, this will be impracticable or very expensive and a proxy 
may need to be used — for example, fuel usage in urban areas might be considered 
a reasonable proxy for air pollution. Contributions to greenhouse gas emissions can 
be closely related to the consumption of particular types of fuel and hence also 
would be amenable to direct pricing if marginal costs of emissions could be 
estimated. Because road use is the cause of congestion costs, and is becoming easier 
to monitor using modern technologies, pricing linked directly to the externality may 
be becoming more feasible. 

FINDING 7.7 
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However, if there are significant instances where the proxy used does not accurately 
reflect the generation of the externality (for example, location and time), there will 
be efficiency losses from inappropriately high charges (amounting to an implicit 
‘tax’). These would need to be offset against gains from situations where efficient 
externality reduction occurs.  

Uncertainty regarding the magnitude of particular externality costs and what the 
efficient level of those costs might be, suggests caution in implementing charges. 
The Australian Logistics Council submitted:  

… we are concerned that currently available estimates of externality costs are not 
sufficiently robust or disaggregated to allow the implementation of externality charges 
that will allow transport infrastructure pricing to make a genuine contribution to the 
efficient reduction of these costs in freight transport. (sub. 7, p. 5) 

Hence, the Council argued that any externality charges on freight transport should 
be at the lower end of informed estimates and only implemented if disaggregated 
mechanisms were available reflecting the large differences in externalities which 
exist in different environments.  

Even then, unless the externality can be directly monitored and priced, the charge 
would reflect average externality costs, not those imposed by particular journeys, 
vehicles and drivers. Hence, while ‘on average’ the charge may reflect lower-end 
estimates, there would still be some individual road freight services systematically 
over charged. Charges which varied with attributes closely linked to the creation of 
the externality could reduce this problem — for example, higher registration fees 
for trucks with less pollution control equipment or an insurance levy rising for those 
with poor driving records, would be less likely to lead to over-charging at an 
individual level. In all cases, the transactions costs of introducing a pricing system 
would need to be compared with the expected benefits of charging for externalities.  

Direct pricing of particular externalities in some cases offers the potential to 
achieve relatively efficient abatement of external costs. However, the difficulties 
and related costs of identifying and monitoring externality costs for particular 
freight journeys limit the circumstances in which pricing can be used effectively and 
efficiently. In order to reduce the likelihood of overcharging for journeys which 
generate low externalities, any direct charge would need to be set at the lower 
bound of estimated externality costs and vary with the level of external costs (such 
as by location). 

FINDING 7.8 
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Regulatory approaches 

In many cases, governments have chosen to use regulatory approaches to address 
transport (both passenger and freight) externalities. In relation to externalities from 
road and rail transport, the Ministry of Transport New Zealand noted: 

… simply altering user charges is only one way of addressing the issues noted here. 
There is a wide range of measures — regulation, design, education and taxation — that 
can be taken to reduce environmental externalities. (Ministry of Transport New 
Zealand 2005b, p. 14) 

CML commented: 
While CML welcomes a review of price structure that will encourage efficiencies, it 
believes externalities such as environmental, safety and security concerns should be 
addressed through regulation and standards that are consistent across Australia, not 
through additional charges and certainly not through varying charges by individual 
jurisdictions. (sub. 47, p. 3) 

And the ATA argued: 
Instead of increasing freight prices through the implementation of charges, thereby 
reducing output and hence externalities, it is often cheaper and better when a good can 
be produced by various combinations of inputs, to reduce emissions by varying inputs. 
For example, introduce emission standards that mandate for reductions in the individual 
pollutants. This is a common approach adopted by government in Australia. 
(sub. 9, pp. 13–14) 

The ARA commented: 
In general, for sufficiently important external impacts, particularly if the demand for a 
good or service is relatively unresponsive to changes in its price, then standard setting 
is the most appropriate approach. (sub. 33, attachment B, p. 29) 

Well-formulated regulatory approaches can have the advantage of directly 
addressing the cause of an externality. However, regulation still imposes costs on 
those creating externalities by requiring higher cost technology or methods of 
operation, and these costs often are not transparent. With regard to exhaust emission 
standards, the TIC commented: 

It should be noted that these standards are applicable throughout the industrialised 
world. Whilst the TIC supports the adoption of these new environmental standards, 
which have now removed over 90 per cent of harmful pollutants from diesel engine 
exhausts, they have come at a significant cost. (sub. 13, p. 1) 

While regulation sometimes can be targeted directly at reducing a particular 
external cost, it also can have major shortcomings. Some of these are due to poorly-
constructed regulations, but others reflect inherent problems with using regulatory 
approaches or the difficulties confronting all policy approaches in addressing 
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particular freight transport externalities. As with other abatement policies, 
regulatory approaches are faced with uncertainty about the benefits of reducing 
externalities and the level at which further reductions would not be socially 
efficient. 

In this regard, a focus on the polluter pays approach (box 7.1) in much externality 
regulation can result in those adversely affected by an externality facing no 
constraint on the level of abatement they demand. Governments, too, incur little 
direct cost in imposing regulations. These factors could result in externality 
abatement being pushed to the point where marginal benefits are less than marginal 
costs and where further reductions would decrease social welfare. Pertinent to this, 
the ATA (sub. 9) argued that implementing increases in the exhaust emission 
standards for heavy vehicles was now very expensive, while the further reductions 
in harmful emissions were relatively small. 

Also, the majority of transport emissions are produced by passenger vehicles. 
Minimum-cost achievement of any desired level of total emissions would need to 
target each source. The ATA commented: 

It is assumed that if each emitting sector was to reach a target of pollutant abatement 
(commensurate to their contribution) and as determined by the NEPM concentrations, 
then industries would be reaching an efficient level of abatement. It is suggested that 
the trucking industry is achieving far more abatement than is its fair share of the 
problem and is thus at a competitive disadvantage to other competing modes. 
(sub. 9, p. 15) 

Ideally, regulations should target the source of the externality, and allow those 
producing externalities to choose minimum-cost abatement methods. If regulations 
impose prescriptive, input-based solutions to reducing externalities, more efficient 
abatement methods may be precluded. 

The significant variation in the generation and cost of some freight transport 
externalities between different locations and times can mean that some regulatory 
solutions impose costs in situations where an externality is not being created or the 
external costs are low. For example, pollution reduction equipment required on 
heavy vehicles might appropriately reduce pollution costs in urban areas, but could 
impose significant ‘excess’ costs on operators using intrastate and interstate routes 
on which pollution externalities are lower. 

In its submission, the Middle Way Pty Ltd noted that regulatory solutions, if applied 
only to new vehicles, can create significant cost differences in the short term: 

The operators of those vehicles that perform poorly create real health and environment 
problems in urban areas. They also enjoy an unfair advantage in the market by avoiding 
either the capital investment in vehicle replacement or the ongoing costs of engine 
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maintenance programs, both of which are costed into the budgets of the better 
performers. Progress at the national level will be strongly influenced by the rate of 
modernisation of the truck fleet, but because there is no incentive in the road user 
pricing system to remove the worst performers from the road, its turnover is not 
particularly rapid. (sub. 20, p. 3) 

Largely because of difficulties in pricing some freight transport externalities, 
regulatory approaches often have been the favoured method of reducing these 
costs. In some circumstances, this will be the most efficient and effective policy 
response. However, if regulation is to achieve efficient outcomes for these 
externalities, it needs: 
• to be based on a rigorous cost–benefit assessment indicating that the benefits 

of reducing an externality are greater than the costs involved; 
• to be targeted at all significant sources of the externality; 
• where feasible, to be performance based and allow freight operators to choose 

the means of achieving a given externality-reduction target; and 
• to the extent possible, allow for any time or location specific characteristics of 

many externalities. 

Subsidising lower externality-intensive alternatives 

Where the ‘pricing’ of externalities is not feasible or is not being undertaken, some 
have suggested providing some form of subsidy to the mode producing lower 
externality costs, as an alternative approach to reducing externalities.  

In developing cost–benefit profiles for investment in the interstate rail network for 
the ARTC, BAH (2001b) included estimates of certain net external costs 
(greenhouse emissions, accidents, noise, air pollution and road maintenance) saved 
by switching freight from road to rail — that is, reflecting the gap between road and 
rail freight externalities. As no direct revenue would be received by the 
infrastructure owner for this reduction in net externalities, including such benefits in 
investment decisions implies that some form of subsidy (for example, government 
contributions to the investment) will be provided. Taxes raised to finance such 
subsidies would have distortionary impacts of their own. In addition, distortions 
would be created with even lower externality transport modes such as sea. 

Further, these externalities may be internalised in other ways, now or in the future 
life of the investment — such as being included in investment evaluations for road 
projects or in evaluations of regulatory options such as emission controls, or via 
pricing measures such as carbon trading schemes, which might deal with them more 

FINDING 7.9 
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directly. Hence, a shift in freight from road to rail may not be the most efficient 
means of abatement — it may be less costly for road freight operators to reduce the 
externality costs they generate. 

Also, as noted in section 7.2, estimates of the size of externality costs are subject to 
considerable debate and uncertainty. Including them as revenue in rail investment 
evaluations is the equivalent of a ‘risky’ income stream in that the value of the 
returns is particularly unclear.  

In calculating road charges for B-doubles, the NTC’s third Determination proposed 
to reduce registration fees so that they were not more than those for road trains, in 
order to allow for the lower accident rates of B-doubles compared with road trains 
and the environmental benefits of their greater fuel efficiency. Like the externality 
levy proposals discussed above, this subsidy approach does not deal directly with 
the externalities concerned. Many of the relative safety benefits of B-doubles should 
already be incorporated in insurance premiums. Emissions reduction in transport 
would be more efficiently handled directly, rather than by partial ad hoc 
adjustments to pricing.  

These reductions in registration charges will encourage increased freight services 
(including related externalities) by the subsidised vehicles as well as distorting 
relative freight prices compared with other possibly even lower 
externality-generating modes such as rail and sea.  

Including an allowance in rail infrastructure investment decisions, or making 
selective adjustments to road freight infrastructure pricing for the average impact 
of road externalities, is unlikely to be the most efficient way of dealing with 
freight transport externalities. Such approaches do not address the externalities 
directly, nor promote optimal levels of an externality, nor consider opportunities 
for other, possibly lower-cost, abatement alternatives. 

Policies for specific externalities 

The above discussion covered principles for policies dealing with freight transport 
externalities in general. Greenhouse gas emissions and road traffic congestion are 
two transport externalities with some important characteristics that are particular to 
them: 

• greenhouse is a global, rather than a regional or national, issue; 

FINDING 7.10 
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• conversely, road congestion is particularly time and location specific, with the 
costs largely borne by road infrastructure users themselves and partly 
internalised in road use decisions. 

Greenhouse gas emissions 

The creation and impacts of greenhouse gas emissions are global phenomena. 
Australia currently produces about 1.4 per cent of global emissions, of which road 
and rail freight jointly have a 3 per cent share.  

The Australian Government has signed, without ratifying, the Kyoto Protocol to the 
United Nations Framework Convention on climate change.6 Under the Kyoto 
Protocol, Australia has agreed to a non-binding greenhouse gas emissions target for 
2008–12 of 108 per cent of 1990 levels. As part of the process for reaching this 
target, a diverse range of largely regulatory policies, covering various parts of the 
economy, have been implemented under national and jurisdictional greenhouse 
strategies. These have included a number of policies for the transport sector, 
including freight transport.7 The Australian Government has indicated that Australia 
is on target to meet its Kyoto Protocol target (Campbell 2005).  

In addition, Australia has developed policies at a regional and bilateral level. 
Australia is part of the Asia–Pacific Partnership on Clean Development and 
Climate, established in 2005, which is to collaborate to develop and deploy 
cost-effective, cleaner energy technology and practices. Australia also has 
established climate change partnerships with a number of countries, including the 
United States, China and the European Union. 

A number of participants have argued for incorporation of a greenhouse emissions 
levy into freight infrastructure pricing. They suggested that such a levy would 
encourage freight to transfer to lower greenhouse gas emitting transport modes, 
thereby reducing Australia’s greenhouse footprint. For example, the Maritime 
Union of Australia contended: 

It is our view that given the relatively low emissions by domestic shipping, particularly 
when compared to road transport, and given the urgency of national and international 
efforts to reduce greenhouse emissions which are contributing to climate change, 
indicates that we must factor such considerations into freight pricing arrangements. 
(sub. 48, p. 4) 

                                              
6 The Kyoto Protocol was agreed to in 1997. Under it, industrialised countries were given targets 

to limit or reduce their greenhouse gas emissions by 2012.  
7 This includes the Australian Government’s Greenhouse Challenge Plus Programme 

(section 7.2).  
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The Australian Conservation Foundation (ACF) considered that: 
… the exclusion of greenhouse gas externalities in freight transport infrastructure 
pricing provides a significant distortion. (sub. DD124, p. 1) 

Conversely, with regard to achieving minimum-cost reductions in greenhouse gas 
emissions, the AAA argued: 

It is inappropriate for the transport sector (or any other sector) to go it alone in 
emissions reductions. Rather, any policy should have the broadest possible coverage. 
There are two broad categories of policy that satisfy this principle: a uniform carbon 
tax (or carbon equivalent) or some form of emissions trading scheme. (sub. 45, p. 13) 

Given the significant uncertainties regarding the marginal costs and benefits of 
achieving greenhouse gas reductions, it would be poor policy to single out a 
particular sector, especially a significant business input, for the use of tax-based 
instruments. Transport inputs would be taxed while other inputs also causing 
greenhouse emissions would be tax free, distorting the choice of business inputs. It 
would also lead to distortions in the markets for final goods and services: for 
example, industries which produced relatively high greenhouse emissions but which 
used little freight would be favoured by such a tax. It would not be clear whether the 
costs of achieving any resultant reduction in emissions were higher or lower than 
for other abatement measures that Australia or other countries might take. The 
BTRE argued: 

… charging for freight transport greenhouse emissions could only take place within a 
suitably comprehensive agreed international and national greenhouse pricing 
framework. (sub. 69, pp. 21–2) 

In addition, in the absence of a comprehensive global agreement on emissions 
reductions, actions taken by Australia which impose costs on domestic industries 
might lead to some production being transferred to competitors in other countries 
such that global environmental outcomes could conceivably be worsened.  

The Stern Review (2006) identified road transport as one of the sectors likely to 
adjust the least under any carbon pricing scheme, because ‘the responsiveness of 
demand to price is low, and breakthrough technologies such as hydrogen are still 
some years away’ (Stern 2006, p. 340). In addition, the Commission’s modelling 
(appendix G) indicates that road/rail modal shares are not very responsive to 
changes in relative freight charges. In these circumstances, not ‘pricing’ freight 
transport greenhouse emissions in advance of any more general emissions pricing 
regime which might be introduced, is unlikely to cause significant inefficiencies in 
current road and rail transport infrastructure investment. 

COAG (2006a) has announced a new national Climate Change Plan of Action, with 
a high-level interjurisdictional group to oversee its implementation. Further policy 
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developments, such as taxing emissions (and, in particular, freight transport 
emissions) would seem to be best taken as part of this national plan and in the 
context of the post-Kyoto international agreements on climate change policy. In this 
regard, the government has announced (Howard 2006) a joint government–business 
task group to examine what form a national and global emissions trading system 
might take.  

It is now generally agreed that efficient reduction in greenhouse gas emissions 
would produce net benefits at a worldwide level. However, in the absence of 
economy-wide greenhouse pricing mechanisms, it would be economically costly to 
pursue national emissions targets by applying taxing instruments solely to key 
business inputs such as freight transport. 

Road congestion 

Because it is readily observable and is restricted to specific periods and locations, 
road traffic congestion (particularly in urban areas) is one transport externality that 
potentially is amenable to some form of road pricing solution. This is particularly 
pertinent in the short term, when the opportunities for expansion of road capacity 
(through, for example, investment in infrastructure) are likely to be limited. BTRE 
(sub. 69) argued that external costs of congestion can, in principle, be reliably 
measured and that the monitoring and charging technology needed to implement 
congestion pricing was available. 

The AAA argued that congestion should be excluded from any general freight 
transport externalities tax. Rather, it considered congestion externalities should be 
priced directly: 

… congestion pricing should be seen as part of comprehensive transport reform and, if 
it were introduced, it should only apply to vehicles actually operating in congested 
conditions. (sub. 45, p. 17) 

Policies to efficiently reduce congestion 

Tolls that cover the gap between the average congestion costs faced by marginal 
users and the marginal costs they impose on other road users could efficiently 
reduce congestion costs.  

To achieve efficient reductions in congestion, tolls would need to be applied to both 
passenger and freight vehicles to reflect congestion levels experienced at particular 
locations and times. While appropriate congestion tolls may vary somewhat for 
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different sorts of vehicles, congestion is a cost created by all vehicles and efficient 
reduction of congestion will occur when those trips which are least valued are tolled 
off. Christopher Boulis argued: 

To be efficient, all vehicles, not just heavy vehicles, should be charged for the costs of 
congestion, since they all contribute to its existence. (sub. 46, p. 8) 

As with other large-scale infrastructure assets, expansion of road capacity is often 
most efficiently undertaken in large amounts rather than incrementally. As a result, 
even when investment in new capacity might eventually be justified, there may be 
periods during which it is efficient to have some level of congestion for which 
pricing might be at least an interim cost-effective solution.8  

However, if capacity expansion is cost effective, congestion in some locations 
might be a relatively short-term problem — significant revenue from congestion 
tolls would signal high benefits from expanding road capacity. Tolls are only a 
longer-term solution where other alternatives are not cost effective. In some cases, 
investment in traffic control measures may also efficiently reduce congestion. 
VCEC canvassed a wide range of options for reducing congestion in Melbourne and 
several Victorian provincial cities. It noted: 

There is usually a number of ways to address any congestion problem. Whether the best 
solution is chosen depends on the quality of the project evaluation process. 
(VCEC 2006, p. xxiv) 

The Commission has previously recommended (IC 1994 and PC 2005e) that pricing 
options for managing urban road congestion be further examined. COAG (2006a) 
has established a review into transport congestion (with a focus on national freight 
corridors) in Australia’s major cities, including consideration of options for 
managing congestion. The review reports to COAG by December 2006. 

The net impact on freight vehicles of congestion tolls would be variable. Losers 
would be those ‘tolled off’ (possibly to travel via different routes or at different, less 
suitable, times) and those freight providers paying the toll but for whom the value of 
benefits from reduced congestion is less than the toll. Those for whom the benefits 
of reduced and more predictable travel times and lower operating costs outweighed 

                                              
8 New road capacity will attract those who were previously discouraged from using roads by the 

level of congestion. Nonetheless, congestion would initially be lower than its previous level and 
benefits will accrue to both existing and new users. If demand for road use expands over time 
(for example, due to population growth), congestion may eventually return to previous levels 
and tolling may be appropriate. In some cases a combination of expanded capacity with some 
level of congestion tolls may be appropriate. However, the investment in road infrastructure will 
still be providing benefits as congestion will be lower than without it and more users will be 
obtaining benefits from using roads. 
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the toll would gain, as would those attracted back to travelling at peak hours and for 
whom the value of lower congestion costs also outweighed the toll. 

Because the major costs of road congestion are in capital cities, it will affect, to 
some degree, the costs of rail, since rail will generally need to use road for pick up 
and final delivery. Efficient road congestion pricing, in some cases, will reduce the 
net costs of rail freight by reducing operating costs of urban trucks and allowing 
greater flexibility in determining when to operate them. 

Road expenditure is often directed at reducing congestion costs (and providing other 
benefits) by building new roads, widening existing roads or providing passing lanes. 
In this situation, the externality cost is reduced by road spending which presumably 
provides benefits, including benefits of reduced time delays and lessened safety 
risks from slower vehicles, which are greater than the costs involved. If the 
correctly attributable part of this expenditure is charged to heavy vehicles through 
the NTC charging determination, ‘on average’, they will have met the costs of 
reducing this congestion. 

Further research 

In assessing the ‘full economic and social costs of providing and maintaining road 
and rail freight infrastructure’, the terms of reference direct the Commission to 
‘assess what information or future research could improve the quality of the 
estimates’. With regard to the externalities component of social costs, a number of 
submissions have argued that further research is needed to identify accurately the 
size of freight externalities and the extent to which they have been internalised by 
freight operators. The South Australian Government noted that recent Australian 
estimates of transport externalities were based on overseas data and argued: 

It is widely recognised in transport circles that there is a need for estimation of 
externality values based on Australian data. To date, no major initiative of this type has 
occurred, or is scheduled to occur. (sub. 61, p. 7) 

And the Rail, Tram and Bus Union (RTBU), in noting the uncertainties in 
estimating the social costs of transport, commented: 

The RTBU believes the approach of the PC Inquiry should be to provide a direction 
and timetable for further work that needs to be done to refine the already considerable 
body of work to Australian conditions and methodological issues that may need to be 
addressed by further research. (sub. 43, p. 14) 

Most considered that these refined estimates could then be used as a basis for an 
externality charge for road and rail freight which would help achieve competitive 
neutrality between the modes. However, as discussed above, the case for an 
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all-externalities charge, or even charges for most individual externalities, is weak. 
Hence, better estimates of the total size of particular externalities, simply obtained 
in order to impose a ‘more accurate’ externalities tax, would do little to achieve 
low-cost abatement to efficient levels. 

Nonetheless, freight and passenger transport impose a variety of substantial external 
costs and policies that have been used to reduce these costs have required 
significant expenditure by those in the transport sector and by government. 
Particularly for freight transport, which is a significant business input, it is 
important to seek appropriate externality abatement at least cost.  

In noting the significant uncertainties in costing externalities, the Department of 
Health and Ageing considered that: 

A wider benefit of costing externalities of transport would be to provide information on 
the social costs and benefits of transport infrastructure. It is relevant to consider these 
costs in decision-making about national transport market reforms in order to more 
accurately calculate the net benefits to the community of such reforms. (sub. 57, p. 9) 

The above discussion suggests that a number of major deficiencies in available 
information and analysis inhibit the assessment of existing policies and the 
formulation of future policies for addressing freight (and implicitly passenger) 
transport externalities. These include: 

• the need to more accurately define and measure externality costs and to measure 
the benefits of abatement. For some costs such as accidents both the definition of 
the externality component and the valuation of accident costs remain 
contentious. For others such as noise costs, overseas data are heavily relied on in 
obtaining valuations; 

• the extent to which costs are currently internalised by road and rail users is often 
unclear. The existing level of observed costs often is the result of significant 
expense incurred by the transport sector and government to reduce externality 
costs. Knowledge of the costs and benefits of further abatement are imperative 
for determining what further reductions are appropriate; and 

• the costs and benefits of the often wide variety of potential abatement options 
across passenger and freight transport, together with any other externality 
sources, need to be investigated and compared simultaneously when determining 
minimum cost abatement policies. For example, a number of participants have 
questioned the costs imposed on interstate road freight vehicles by regulations 
designed to address essentially urban related pollution and noise externalities. 

Further research into these issues would facilitate identification of least-cost means 
of achieving efficient levels of particular transport externalities and the Commission 
is recommending that this research be undertaken (chapter 12). 
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BTRE (sub. 69) reported that it is currently producing updated estimates of the 
major externalities in the inter-capital freight market. However, this analysis is of 
particular relevance to competitive neutrality between road and rail. It does not 
cover externalities generated by passenger vehicles or in common with other 
sources. As externalities are usually generated concurrently by passenger and 
freight transport and, in some cases, other sources, any analysis of abatement 
options would need to cover all sources and recognise the substantial variability in 
most freight externalities between urban and regional areas. 

7.4 Summing up 

Externality costs of road and rail freight and passenger transport are both significant 
and diverse and, in many cases, are highly time and location specific. For freight 
transport, some externalities (for example, accidents) have been internalised, at least 
to some degree, by market mechanisms. Governments have addressed others mainly 
by regulations, which often have imposed significant costs on freight providers. 
These regulations have achieved reductions in externalities, but it is not clear that 
they have achieved efficient levels of abatement of externalities, or done so at least 
cost. 

Where possible, greater use of incentive-based policies such as targeted pricing 
should be used to address externalities as they offer incentives to seek out minimum 
cost abatement strategies and better identification of efficient levels of externalities. 
Where regulations are used, they need to be based on rigorous cost–benefit analysis 
to determine the most efficient options, and be performance based. 

A general externalities charge for freight transport would be a costly policy because 
it would not recognise the diverse nature of transport externalities, nor provide 
incentives for achieving their efficient abatement. In addition, the significant 
difficulties in measuring the costs imposed by externalities would make the setting 
of such a charge problematic. The competitive neutrality implications of freight 
externalities are discussed in chapter 8. 
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8 Implications for competitive 
neutrality 

Key points 
• The available evidence, while not conclusive, does not support the contention that 

road freight is subsidised relative to rail on either the inter-capital corridors or in 
regional areas. 

• On average, heavy vehicles travelling on the heavily utilised north–south corridors 
are likely to over-recover the costs they impose on the network, while those 
travelling on the east–west corridor may under-recover these costs. 

• There are significant cross-subsidies within truck classes by distance travelled and 
load.  
– Some individual trucks on the inter-capital corridors do not cover the costs of 

their infrastructure use (particularly heavily utilised B-doubles travelling on the 
east–west corridor) while others pay more than the cost they impose on the road 
network (particularly semi-trailers travelling average distances on the lower cost 
corridors).   

• The use of rail freight infrastructure on the major corridors is subsidised. Significant 
government contributions to the interstate rail network are unlikely to be recouped, 
given rail’s inability to cover its economic costs on these lines. 

• Both road and rail freight transported in regional areas are subsidised to a 
significant degree. 

• While the non-inclusion of externalities in transport infrastructure pricing will favour 
road relative to rail overall, the competitive neutrality implications are limited. 
Externalities in both modes are already internalised to a significant degree and 
externality costs (per tonne kilometre) on the interstate corridors and in rural areas 
are relatively low. 

• An increase in road charges could not be justified solely on competitive neutrality 
grounds within the current (highly averaged) charging framework. 

• Modelling suggests that even substantial increases in road charges are unlikely to 
have a significant impact on rail freight output or its modal share, at least at existing 
service levels.  

A central purpose of this inquiry, as stated in the terms of reference, is ‘to assist 
COAG to implement efficient pricing of road and rail freight infrastructure through 
consistent and competitively neutral pricing regimes …’(emphasis added).  



   

206 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING   

Section 8.1 discusses the issue of competitive neutrality in the context of road and 
rail freight infrastructure pricing. The Commission’s approach to assessing 
competitive neutrality is outlined in section 8.2. Drawing on the analysis of cost 
recovery for road and rail freight infrastructure providers in chapters 5 and 6, 
section 8.3 discusses the relative subsidisation of road and rail freight infrastructure 
for those segments of the market for which road and rail compete. This analysis is 
extended to incorporate the relative cost of externalities in section 8.4. Section 8.5 
considers the impact of relative price changes (and productivity improvements) on 
the activity levels in each mode.  

8.1 Why is competitive neutrality an issue? 

The concept of ‘competitive neutrality’ was originally applied, under National 
Competition Policy principles, to the competitive environment for public sector 
agencies and private sector businesses operating in the same market. In such cases 
(for example, the provision of public utility or community services), the products of 
competing enterprises were likely to be highly substitutable, so that the distortions 
created by any favourable treatment of particular producers (particularly higher cost 
producers) could be substantial.  

In the present context, competitive neutrality relates to competition between the 
providers of road and rail freight transport services. Differences in the nature (and 
quality) of services provided by each mode mean that the scope for competition 
between them is limited. Nonetheless, road and rail do compete for the transport of 
some types of freight — principally non-bulk freight on the inter-capital corridors 
and, to a lesser (but increasing) extent, the transport of bulk freight in regional 
areas.  

Both road and rail freight transport services are provided by commercial operators. 
However, the freight transport infrastructure they use is funded and provided in 
different ways — essentially through public sector agencies in the case of road and 
predominantly through commercial structures for rail. Relatedly, there are different 
approaches to setting ‘access’ charges between road and rail infrastructure providers 
(chapters 5 and 6).  

The nub of concerns about whether there is competitive neutrality between road and 
rail lies in the question of whether the differences between the charging 
arrangements and related ownership structures in each mode systematically favour 
one mode over the other — specifically, road over rail.  

Although this chapter focuses on competition between road and rail, competitive 
neutrality has a number of other dimensions. Subsidies to road and rail freight 
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infrastructure raise issues of competitive neutrality between land freight transport 
and other forms of freight transport such as sea and air, or between freight and other 
intermediate inputs (chapter 3). Competitive neutrality also has an intramodal 
dimension. The current averaging of road user charges — by vehicle mass, distance 
and location of travel — leads to significant cross-subsidies among heavy vehicles, 
within and between vehicle classes. These cross-subsidies have the potential to 
distort fleet choices as well as the use of the network (chapter 5). 

A number of participants emphasised the importance of achieving competitive 
neutrality between road and rail for the efficiency of freight transport. Others argued 
that competitive neutrality should not be the dominant focus when setting road 
charges (box 8.1).  

 
Box 8.1 The significance of competitive neutrality: participants’ views 

Establishing competitive neutrality in road and rail pricing is an essential first step in 
facilitating an efficient inter-capital freight system. (Business Council of Australia, 
sub. 32, p. 5) 
Competitive neutrality is essential for efficient economic decisions in both the immediate 
future and for the long term and will enable the evolution of the most appropriate transport 
mode for Australia’s circumstances. (Engineers Australia, sub. 5, p. 1) 
Competitive neutrality in the context of road and rail should be considered separately to 
previous cases in Australia’s microeconomic reform agenda, where intervention promoting 
competitive neutrality has been successful. … The fact that the product or service was highly 
substitutable encouraged competition and promoted incentives for improvement and 
innovation as well as delivering lower costs. … Intervention to promote competitive neutrality 
made sense in these cases. However, its application to road and rail may be quite different 
to these cases, and as such, may fail to deliver the same level of benefits. (National 
Association of Forest Industries, sub. 37, p. 4) 
With regard to road charging, any departures from efficient economic pricing principles to 
mirror financial regulatory arrangements for privatised rail operations need to be justified 
according to economic principles (i.e. second best pricing, with optimal departures from 
efficient pricing) not the concept of competitive neutrality as between public and private 
providers per se … (South Australian Government, sub. 61, p. 8) 

 

8.2 How should competitive neutrality be assessed? 

Currently, road and rail infrastructure providers employ quite different approaches 
to setting charges (chapters 5 and 6), which reflect, to some degree, the inherent 
characteristics of each mode (chapter 3).  

For example, rail price or revenue ceilings approved by access regulators are based 
on a lifecycle valuation of the infrastructure, most often using the depreciated 
optimised replacement cost (DORC) valuation method. For roads, where producing 
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an equivalent valuation would be a more formidable task, the costs of road 
infrastructure use are proxied by current capital and maintenance expenditure — the 
PAYGO approach (chapter 4). In addition, road charges are applied uniformly 
across the entire network (although varying by vehicle class), while rail charges 
vary by specific lines or networks. This reflects the fact that below-rail operators 
control access to particular sections of track and, hence, can charge users directly, 
whereas for road, it is considerably more costly to control access to, and monitor 
use of, all parts of the network. 

The Commission does not consider that ‘consistent and competitively neutral 
pricing regimes’ require that charges in each mode ‘look the same’, either in terms 
of their structure or their estimation methodology. Rather, competitively neutral 
pricing requires that prices for substitutable services reflect the relative (marginal) 
costs in each mode.  

Some participants have argued that the different approaches to setting charges mean 
that is it not possible to validly compare the levels of cost recovery across modes. 
For example, Pacific National claimed: 

The comparison of the costs of road and rail infrastructure is flawed because the basis 
of the comparison is fundamentally inconsistent. (sub. DD89, p. 1) 

In particular, some participants argued that rail is held to a higher standard in 
evaluating cost recovery. Cost recovery for rail is assessed based on whether rail 
charges recover the economic costs of the infrastructure (chapter 6). For road, cost 
recovery is evaluated based on whether heavy vehicles recover their assessed share 
of actual road expenditure (chapter 5).  

However, as established in chapter 4, the current PAYGO approach to setting road 
charges based on the financial costs of road provision does not provide any inherent 
subsidy to heavy vehicles, in aggregate, over time. Moreover, if the road network is 
maintained (that is, if service levels are not allowed to deteriorate), then, under 
PAYGO, road users will also meet their economic costs over time.  

Similarly, the ability of road freight vehicles to share the common costs of the road 
network with passenger vehicles does not imply that freight vehicles receive a 
subsidy. As discussed in chapter 5, heavy vehicles are not being cross-subsidised by 
other road users provided they at least cover the costs (including capital costs) 
attributable to their use of the road network. The fact that these vehicles do not 
cover the ‘stand alone’ costs of the network does not imply an ‘unfair’ advantage 
for road, it merely reflects an inherent characteristic of the mode — the road 
network is used extensively by other vehicles which share the costs of infrastructure 
provision (heavy vehicles represent only 7 per cent of kilometres travelled). While 
rail infrastructure costs are also spread across freight and passenger uses, the limited 
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passenger use of the non-urban network means that there is much less scope for rail 
freight operators to share these costs (Bureau of Transport and Regional Economics, 
sub. 69). 

FINDING 8.1 

Competitively neutral pricing requires that prices reflect relative marginal costs in 
each mode. Different pricing structures for the use of road and rail infrastructure 
do not, in themselves, imply a lack of competitive neutrality. 

8.3 Assessing (relative) subsidies for road and rail 
freight infrastructure use 

Achieving the highest-value uses for an economy’s resources generally requires that 
prices are equal to the marginal (social) cost of producing and consuming all goods 
and services. This would also ensure that choices between goods and services are 
‘competitively neutral’: that is, relative prices reflect their relative costs. If prices of 
road and rail did not reflect their relative costs, there could be inefficient diversion 
of freight from a lower cost to a higher cost mode. Additional inefficiency could 
arise if prices for one or both modes were subsidised, because then there would be 
‘over-consumption’ of freight services overall.  

Do trucks competing with trains pay their way? 

The level of heavy vehicle cost recovery may bear on competitive neutrality and 
efficiency if trucks competing with rail do not meet the actual costs of their 
infrastructure use. Indeed, a number of participants claimed that there are subsidies 
in the road user charging system which are a source of competitive disadvantage for 
rail: 

The obvious distortion in infrastructure access charging between road and rail is a 
significant contributor to the failure of rail to compete with road in what are natural rail 
corridors. … It will not be easy to restore competitive neutrality after decades of 
pricing distortions. (ARA, sub. 33, p. 8) 

… road freight cannot be said to meet its infrastructure costs and operates with an 
implied subsidy. This places rail at a general disadvantage and significantly limits the 
scope for realising optimal economic returns. (Engineers Australia, sub. 5, p. 8) 

The contestable freight market is primarily non-bulk freight transported on the 
inter-capital corridors. Six-axle articulated trucks, and, increasingly, B-doubles, are 
the most common road vehicle configurations for transporting freight on these 
routes. To a lesser (but increasing) extent, the modes also compete in the 
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transportation of bulk freight in regional areas — the haulage of grain and forestry 
products, for example.  

This section looks at the extent to which charge revenues from these large 
articulated trucks are likely to recover the costs associated with their road use when 
they are travelling on the inter-capital corridors or in regional areas. This discussion 
takes the average estimates of network-wide costs imposed by each class (estimated 
using the National Transport Commission (NTC) methodology) as given.1  

A difficulty when trying to determine whether trucks travelling on particular parts 
of the network are subsidised is the highly averaged nature of the current cost 
allocation and charging regime. Under the NTC approach, costs are allocated to 
each truck class based on the estimated cost imposed by that class across the whole 
network on an annual basis. Charges are set based on the ‘average’ utilisation of the 
network by each class, so trucks travelling longer than average distances or carrying 
heavier than average loads are cross-subsidised by others within their class 
(chapter 5). 

Aggregation and averaging of costs and charges mean that, without more specific 
information — about which parts of the network trucks access and the costs of the 
roads they use — it is not possible to identify actual subsidies to particular trucks 
(that is, the costs they actually impose on the network relative to the charges they 
pay). However, based on a number of studies of the costs of heavy vehicle road use 
on particular roads, it is possible to draw general conclusions about the likely extent 
of over- and under-recovery of infrastructure costs for particular groups of vehicles.  

Are trucks on the inter-capital corridors subsidised? 

In order to draw general inferences about potential over- or under-recovery of 
infrastructure costs for those trucks competing with rail on the inter-capital 
corridors, it is necessary to take into account: 

• the types of trucks that compete with rail on the corridors and any under- or 
over-recovery for these classes at a network level; 

• the actual costs of heavy vehicle road use on the inter-capital corridors relative 
to the rest of the road network; and 

• whether those trucks travelling on the corridors are likely to travel further than 
average annual distances or carry heavier than average loads (because per 

                                              
1 As noted in chapter 5, there may be some scope to attribute more costs to trucks. However, 

while the Commission has strongly endorsed further work being undertaken to refine the current 
cost allocation methodology, it has not recommended any (significant) changes to the 
methodology in this inquiry. 
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kilometre vehicle charges vary with annual distance travelled and average gross 
mass). 

As discussed above, B-doubles and six-axle articulated trucks are the most common 
vehicle configurations for transporting freight on the inter-capital corridors. Based 
on Third Determination expenditure and use data, articulated trucks with six-axles 
or less (semi-trailers), more than recover the network-wide costs assessed as 
attributable to their road use and also make some contribution to common costs.2 B-
doubles, on the other hand, on average currently do not recover their network-wide 
attributed cost (because their charges are constrained in a deliberate attempt to 
influence fleet choice between them and road trains) (chapter 5). 

However, the available evidence indicates that the unit costs of heavy vehicles using 
most of the major freight corridors are lower than the average costs of them using 
the network as a whole. The notion that the unit costs of road use for these trucks 
would be lower on the major freight corridors is consistent with economic intuition. 
Marginal damage costs on these roads are low because they have been designed and 
built to accommodate significant heavy vehicle traffic. Although the total capital 
costs of these road are high, the unit capital costs are generally low because of 
economies of scale in constructing more durable pavements3 and because of the 
high traffic densities on these routes.  

A number of participants to the inquiry also expressed the view that the unit costs 
on the major freight corridors were likely to be below the network average 
(box 8.2). 

Empirical analyses of costs on the major corridors have generally been constrained 
by a lack of expenditure and traffic flow data for those corridors. Two studies that 
have been undertaken using corridor-specific data, BTE (1999a) and 
BTRE (forthcoming), estimate that the avoidable cost of heavy vehicle use on the 
corridors — particularly the Sydney–Melbourne and Melbourne–Adelaide 
corridors — is significantly below the avoidable cost of using an average arterial 
road.4  

                                              
2 As noted in chapter 5, road expenditure has increased since the Third Determination. The 

implication for cost recovery by vehicle class can only be assessed by undertaking a cost 
allocation analysis using the new data and this was not feasible in the timeframe for this inquiry. 
However, given the significant over-recovery estimated using the Third Determination data 
(chapter 5), it is likely that six-axle articulated trucks are still meeting their attributed costs.  

3 Estache et al. (2000, p. 40) note that ‘a pavement that is eleven inches thick is twice as durable 
as one that is nine inches thick, yet costs only a fraction more to build’. 

4 The avoidable cost of road use is the cost imposed by each vehicle in terms of periodic and 
routine maintenance and the need to undertake road rehabilitations (chapter 5).  
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Box 8.2 Costs of truck use on the corridors: participants’ views 

… location based charging would be likely to result in relatively lower unit prices for access 
to high volume routes like Melbourne to Sydney, as opposed to low use routes. (Victorian 
Government, sub. 55, p. 4). 
Early analysis of what proportion of expenditure is attributable to vehicle use suggested that 
this proportion was likely to be lower on more highly trafficked roads … This would suggest 
that unit costs for intercapital routes may be even lower still. This should not be any surprise 
as intercapital roads carry significant levels of freight traffic and are built for the task (NTC. 
sub 17, p. 85) 
For freeways and highways, the links are more complex. With respect to pavement costs, on 
these more heavily constructed roads, pavement depths are designed specifically with 
heavy trucks in mind. At the same time, once those pavements are built, marginal pavement 
usage cost is low because the pavement is designed to accommodate heavy trucks. (South 
Australian Government, sub. 61, p. 10) 

 
 

More importantly, BTE (1999a) estimate that the unit total cost (including capital 
and a share of common costs) imposed by a six-axle articulated truck on the 
Sydney–Brisbane corridor is less than half the total cost per kilometre imposed by 
the same vehicle using an average arterial road. Of the corridors considered by the 
BTE, only Adelaide–Perth is estimated to have higher than average unit costs, 
reflecting, at least in part, the relatively low traffic volume on this route (BTRE, 
sub. 69; chapter 5).  

If, as it appears, costs are lower than average on the major north–south corridors 
(and higher than average on the east–west corridor), this should be taken into 
account when drawing conclusions about the true level of subsidies for trucks 
travelling on these routes. For example: 

• Semi-trailers, as a class, more than recover their network-wide attributable costs. 
Therefore an average semi-trailer travelling on the lower-cost north–south 
corridors, will be more than recovering the costs associated with its 
infrastructure use. 

• B-doubles, on the other hand, on average do not recover their aggregate 
network-wide attributed cost. However, this apparent ‘subsidy’, may in reality 
be lower (or even non-existent) for an average B-double travelling on the 
relatively low cost north–south corridors. On the other hand, if the costs of road 
use are higher than average on the east–west corridor then it can be said that 
those B-doubles travelling on that route will under-recover their costs on 
average.  

The analysis of cost recovery is further complicated, however, by cross-subsidies to 
individual trucks within vehicle classes. Those trucks travelling longer than average 



   

 IMPLICATIONS FOR 
COMPETITIVE 
NEUTRALITY 

213

 

distances or carrying heavier than average loads are (all else equal) cross-subsidised 
by other trucks within the class. While the available data do not allow identification 
of which trucks are travelling the longest distances, it is likely that a significant 
proportion of the B-doubles or six-axle articulated trucks that do travel in excess of 
the average annual distance for their class, are involved in line haul operations on 
the major corridors. These vehicles travelling further than average in a year pay less 
(per tonne kilometre) than vehicles travelling shorter distances per year within their 
class (chapter 5). So, even though an average six-axle articulated truck more than 
recovers the costs it imposes when travelling on a low cost corridor, some 
individual semi-trailers travelling further than average may not.  

Are trucks on regional roads subsidised? 

Articulated trucks competing with rail for the carriage of bulk freight in regional 
areas travel proportionately more on lightly trafficked arterial and local roads. 
Marginal damage costs on these roads are high because of their lower construction 
standard. Further, the low traffic volumes on these routes mean that the unit capital 
costs are likely to be significantly above the network average. A number of 
participants noted that charges for such roads were likely to increase under a 
location-based charging regime (box 8.3). 

 
Box 8.3 Costs of truck use on regional roads: participants’ views 

… individual road user pricing for rural areas may result in relatively higher prices due to 
fewer heavy vehicle kilometres over which to distribute fixed costs. (NTC, sub. 76, p. 17) 
The roads to these [remote and rural] locations are often relatively lowly trafficked and can 
be expected to have higher marginal costs than roads built to take advantage of economies 
of scale and carry heavier loads. (NTC, sub. 17, p. 80) 
A movement away from the current approach of average prices across road types and within 
vehicle classes is likely to result in considerable price decreases in transport for some 
locations and considerable increases in others – particularly in rural and remote locations. 
(Local Government Association of Queensland, sub. DD78, p. 2) 
Full cost recovery has the potential to lead to perverse results of adversely impacting on 
regional economies because the higher road access charges that result from lower traffic 
volumes to pay for the infrastructure. (Australian Local Government Association, sub. DD83, 
p. 4) 

 
 

This is also consistent with analysis of the unit costs of roads undertaken by 
Queensland Transport. Using historical road expenditure and use data for a sample 
of roads in Queensland, they estimate the unit costs of road use to be significantly 
higher on rural roads — including rural highways such as the Cunningham 
Highway (Queensland Government, sub. DD117, p. 6) — and higher again on roads 
in remote areas. 
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Since current charges are based on network-wide costs, everything else equal, 
vehicles travelling in regional areas, in effect, will receive a cross-subsidy from 
vehicles within their class using lower unit cost roads. Again though, this analysis is 
complicated by potential cross-subsidies within classes because of dispersion in 
distance travelled and gross vehicle mass.  

Where vehicles travelling in rural areas are more heavily utilised than the average 
for their class, the cumulative effect of these cross-subsidies may be very 
significant. The NTC (sub. DD101, p. 24) estimates that ‘high mass, high distance’ 
vehicles travelling on rural local roads recover only about one-third of their 
allocated costs. On the other hand, for ancillary operators in regional areas 
(particularly farmers) that tend to travel less than the average annual distances for 
their class, the cross-subsidy by  location of travel will be at least partly offset. 

Where trucks travelling on regional roads compete with rail for the carriage of 
freight (particularly bulk commodities such as grain), these cross-subsidies have 
implications for competitive neutrality. The Government of Western Australia 
argued that under-recovery by heavy vehicles travelling in regional areas places rail 
at a competitive disadvantage.  

In WA, there are a number of examples of the movement of bulk material by road 
where attributable costs are clearly not being covered. There are situations where 
increases in heavy vehicle charges could have a significant benefit on rail’s modal 
share. There are also a number of cases in WA of mineral ore and grain movement 
where there is direct competition between road and rail services. (sub. DD122, p. 2) 

Similarly, the WA Economic Regulation Authority noted: 
If road charges in regional areas were not distorted and cross subsidies removed, then 
this would result in higher charges for road users in regional areas. In turn, given that 
rail freight is priced to match road freight for the grain rail lines in WA, [WestNet Rail] 
could charge higher access charges and include a contribution to capital costs. 
(sub. DD106, p. 4) 

However, it is also necessary to establish the degree of relative subsidisation 
between the modes on these routes (see below).  

Do trains competing with trucks pay their way? 

As discussed in chapter 6, many rail infrastructure providers are unable to cover 
their full economic costs as assessed by regulators, and often fall well short of doing 
so. This implies that above-rail operators do not pay the full cost of the 
infrastructure they use. 
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As long as rail infrastructure providers are unable to cover the full economic costs 
of providing services — and this is typically the case on the interstate corridors as 
well as on the grain lines — they are reliant on government subsidies in one form or 
another to avoid deterioration in service quality or, ultimately, service shutdowns. 

There are various ways (highlighted in chapter 6) in which governments may 
subsidise rail freight. One is tolerance, over a sustained period, of financial losses or 
low rates of return earned by government-owned rail infrastructure providers. This 
could substitute for explicit government contributions that otherwise might need to 
be provided to maintain a commercial entity’s viability, and at some point would 
represent effective subsidisation. Explicit forms of government contribution 
typically involve government grants for infrastructure provision or rehabilitation, or 
payments identified as funding community service obligations (CSOs). 

It is clear that the rail sector relies heavily on government financial contributions 
and, while these mostly relate to passenger rail services, some freight services are 
also subsidised. However, the extent to which these subsidies benefit rail freight 
that is in competition with road — which is predominately on interstate and other 
major corridors — is less clear. 

That said, some government contributions do clearly directly benefit rail in its 
competition with road. For example, recently, sizeable grants have been provided to 
the Australian Rail Track Corporation explicitly to improve rail’s viability on the 
north–south corridor between Melbourne and Brisbane. 

The competitive neutrality impacts of other government contributions to rail are 
more difficult to assess. Many of the contributions are payments for CSOs. While 
these payments initially are made to below-rail operators, they ultimately are 
intended to benefit rail users or other groups in the community. Some may be 
designed to benefit particular industries or regions (such as payments to maintain 
low volume rural freight services, and particularly transport of grain). However, 
depending on how they are designed or used, there is potential for CSOs to 
subsidise the commercial operations of rail infrastructure providers. As it is not 
always clear at which services CSOs are directed, it is also unclear whether or not, 
in some cases, they improve the competitive position of rail freight relative to road 
in locations where they compete. 

What can be concluded about relative subsidisation? 

The evidence, while not conclusive, does not support the contention that road 
freight is subsidised overall relative to rail on either the inter-capital corridors or in 
regional areas (externalities aside). 
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While B-double charges under-recover the costs attributable to their road use based 
on network-wide expenditure allocations, there is consistent evidence that the costs 
imposed by these vehicles are lower on the major north–south corridors. On the 
other hand, these vehicles are likely to impose higher than average costs when they 
are travelling on the east–west corridor. Semi-trailers, which over-recover their 
network-wide costs, will be paying more than the actual costs of their road use (on 
average) when they are travelling on the lower-cost corridors. 

However, cross-subsidies within classes (by distance travelled and load) also need 
to be taken into account when drawing conclusions about subsidisation. While 
charges for some individual trucks competing with rail on the intercapital corridors 
do not cover their long-run infrastructure costs (particularly heavily utilised 
B-doubles travelling on the east–west corridor) it is likely that, for other trucks 
travelling on the lower-cost north–south corridors, their charges are above the long-
and short-run marginal costs of their use of these roads. 

For major rail corridors, access prices exceed marginal costs but appear to be well 
below the long-run costs of providing these services.  

Assessing relative subsidies in regional areas is harder still. It is likely that road 
freight transported in regional areas is cross-subsidised to a significant degree. 
However, subsidies to rail in these areas also are significant, with very low levels of 
cost recovery achieved on some lines. 

8.4 Relative costs of externalities 

The analysis so far has been concerned only with the infrastructure cost of freight 
transportation. Potential differences in social costs across modes, and their 
implications for competitively neutral pricing regimes, also need to be assessed. 
However, unlike road damage, generation of externalities in many cases is not 
directly related to the level of infrastructure use. Hence, efficiently dealing with 
differential levels of externalities between modes is unlikely to be achieved by 
charges related to infrastructure use. 

A number of participants have argued that charging for the costs of externalities 
imposed by road and rail freight transport is important in achieving competitively 
neutral pricing regimes. The ARTC argued: 

Efficient, competitively neutral pricing principles that deliver appropriate investment 
signals must contemplate the impact of both road and rail use on external elements. 
(sub. 11, p. 33) 

And Engineers Australia contended: 
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The cost of externalities originating from both road and rail freight transport are met by 
the community at large. Neither mode incorporates the costs of externalities into 
infrastructure access prices. This is a serious distortion in the path of achieving 
competitive equilibrium and economic efficiency generally. (sub. 5, p. 9) 

Others with similar views included the Tasmanian Government (sub. 36), 
Australasian Railway Association (sub. 33), Philip Laird (sub. 23), Queensland 
Rail (sub. 53) and the Business Council of Australia (sub. 32). In particular, these 
participants noted that average external costs of road freight transport were higher 
than those for rail freight. Most anticipated that an allowance for externalities (in 
infrastructure charging or via a fuel tax) would create a competitively neutral 
environment leading to the transfer of some freight from road to rail and a 
consequent beneficial reduction in external costs.  

Various studies, outlined in chapter 7 and appendix C, confirm the significant costs 
of accidents, air pollution, noise, greenhouse gas emissions and congestion 
generated by road transport, including freight transport. While rail freight (and rail 
passenger services) also impose similar types of costs, they are proportionately 
much lower per unit of freight carried than for road. Difficulties in both defining 
and measuring transport externalities, however, mean that valuing the gap between 
road and rail is problematic, and suggests caution is required in drawing conclusions 
about the extent to which externalities might be inefficiently distorting modal 
choices. It is partly for this reason that the Commission is recommending 
(chapter 12) that further research be undertaken into the costs of externalities. 

The need for caution in drawing conclusions is further reinforced by a variety of 
considerations (chapter 7). In particular, as previously noted: 

• the efficient level of an externality rarely will be zero — an observable and 
potentially measurable externality cost does not necessarily indicate that 
efficiency and competitive neutrality are being compromised; 

• many of the externalities associated with trucks using roads have already been 
internalised to some extent (for example, through regulations, including 
emissions standards and road rules, and through liability laws) at some cost to 
road freight transport operators, and reflected in freight transport prices; 

• most of the externalities associated with road use are created predominantly by 
passenger vehicles, and are often location and/or time specific: the contribution 
of trucks is likely to be relatively small; 

• most of the travel where road and rail compete, including on the major corridors, 
occurs in rural areas where the externalities in both modes are generally much 
lower than in urban areas; and 
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• in the urban areas, where externality costs are likely to be highest, rail also uses 
road transport services — for assembling and delivering freight. 

For all these reasons, it is likely that the size and the differences between the 
relevant road and rail freight externality costs are small. The BTRE concluded that 
for both road and rail, inter-capital freight externalities were ‘quite small in 
comparison with the total costs of moving freight on these routes’ (sub. 69, p. 25).5 

In any event, to the extent that there are differences, this does not constitute a case 
for increasing heavy vehicle charges. In most cases, more efficient and effective 
ways of tackling externalities exist, involving policies that target the causes of the 
externalities (chapter 7). The increased cost to transport operators from these 
measures would incidentally result in competitive neutrality with respect to the 
externalities concerned.  

There has been some indication that governments consider differences in 
externalities — particularly safety, noise and intrusion impacts — between road and 
rail freight to be particularly important in some specific areas or circumstances (for 
example, Tasmanian Government, sub. DD112). Where these impacts have not, or 
cannot be, effectively incorporated into freight operators’ costs, further tailor-made 
interventions may be called for. These might include restrictions on the operation of 
heavy vehicles or targeted CSO payments to below-rail operators. However, it is 
important to establish both that the costs of such interventions are likely to be less 
than the benefits, and that the most cost-effective solution is chosen. 

8.5 What are the implications for freight activity and 
modal shares? 

In sum, an increase in road charges could not be justified solely on competitive 
neutrality grounds within the current (highly averaged) charging framework. 
Nonetheless, as noted in chapter 5, there may be other good reasons for increasing 
road charges, including to maintain cost recovery within the PAYGO framework.  

                                              
5 BTE (1999b) estimated that, in 1998-99, for an ‘average’ interstate road freight haul of average 

— not internalised — accident, congestion, air pollution (non-greenhouse) and noise 
externalities represented around 4.7 per cent of the freight cost of a full container. For rail, these 
externalities were equivalent to about 1 per cent of freight costs. BTRE (sub. 69) noted that its 
freight corridor externality cost estimates were being updated and that the road accident 
externality cost was about 8 per cent lower than in BTE (1999b). Conversely, greenhouse gas 
externality estimates reported by BTRE (sub. 69) suggest that the road freight externality cost in 
BTE (1999b) might rise by about one-third if greenhouse emissions were included at a value of 
$10 per tonne of CO2 equivalent emissions. 
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Quantifying the impacts of higher road charges 

To analyse the impact of increased road user charges on rail freight volumes and 
modal share, the Commission has modelled a scenario involving substantial 
increases in road user charges. The increases, of almost 30 per cent for non-
articulated trucks and over 40 per cent for articulated trucks (totalling over 
$574 million) were based on applying alternative cost attribution parameters and 
common cost estimates (based on BTE 1999a) to recent road expenditure data 
(appendix G).  

As discussed in chapter 5, the Commission is not advocating such increases, 
although it supports the National Transport Commission’s decision to undertake 
further work regarding cost attribution. Increases in heavy vehicle charges of this 
order of magnitude have been modelled because they give an indication of the 
impacts of an ‘upper end’ increase in heavy vehicle charges (chapter 5, 
appendix G). 

These significant increases in road charges are estimated to induce a small reduction 
in freight output overall, including for rail (figure 8.1). Rail’s market share 
increases at the expense of road freight carried by articulated trucks, but this merely 
represents a bigger share of a smaller market. All of these changes are very small, 
however, with the modal share of articulated trucks decreasing by about 0.2 per 
cent, while that of rail increases by just over 0.4 per cent. 

Figure 8.1 Modal impacts of an increase in road charges 
30% non-articulated, 40% articulated  
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It should be noted that these aggregate results are unlikely to apply uniformly across 
all freight markets. For example, on inter-state corridors carrying commodities with 
higher cross-price elasticities, such as some foods, textiles and other manufacturing, 
there is likely to be a greater modal shift than for the freight market as a whole. 
Nonetheless, even if modal shifts are larger in some markets than in others, the 
aggregate results highlight that across-the board ‘taxes’ on road freight have more 
impact on the overall demand for freight, and thus the size of the market, than on 
aggregate modal shares.6 Sensitivity analysis suggests that even with much higher 
cross-price elasticities (potentially in line with the elasticities on particular 
corridors7 or consistent with significantly improved service levels for rail), the 
impacts of price changes on aggregate freight demand and relative modal shares 
would not be large (appendix G).  

How would rail respond to higher road prices? 

The estimates discussed above are based on the assumption that below-rail 
operators do not respond to an increase in road infrastructure charges by increasing 
their charges but, rather, allow the benefits to flow to them via increased freight 
volumes. However, if revenues received by rail infrastructure operators do not 
currently cover the costs of providing services, they may respond by increasing their 
charges in line with increases in road charges, leaving relative prices and modal 
shares unchanged.  

However, if higher access revenues for rail track operators merely displaced public 
subsidies, operators would not receive any net increase in revenue. The Economic 
Regulation Authority noted the potential for reductions in government contributions 
as a result of higher rail operator revenues. 

The ability … for WNR [WestNet Rail] to achieve a more reasonable return from the 
grain rail network would be likely to lead to increased investment in this network by 
WNR and consequently less need for government to consider investing in the grain rail 
network. (sub. DD106, p. 4) 

Similarly, Queensland Rail has indicated that CSO payments are assessed ‘as the 
difference between efficient costs and access revenue’ (QCA 2005, p. 142). This 
highlights the potential for higher access charges to displace public subsidies. 

                                              
6 If heavy vehicle charges were increased to maintain cost recovery in line with higher road 

spending or to better reflect the costs of heavy vehicle road use, there would be offsetting 
efficincy benefits.  

7 The recent north–south rail corridor study (Ernst and Young et al. 2006) estimates lower 
cross-price elasticities than those used by the Commission for many non-bulk commodities.  
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8.6 Summing up 

The question of competitive neutrality between modes is clearly more complex than 
it is often portrayed. 

B-doubles, as a class, do not cover their attributed network-costs. However, this 
apparent ‘subsidy’ is based on average network-wide costs and will at least be 
partly offset for an average B-double travelling on the lower cost north–south 
freight corridors. Further, semi-trailers more than recover their network-wide 
attributed costs and therefore will be paying more than the actual costs of their road 
use (on average) when they are travelling on the lower cost corridors. 

On the other hand, trucks travelling on roads where the costs imposed are higher 
than average (the east–west corridor and regional roads) are likely to under-recover 
their actual costs when travelling on these roads.  

But averages can hide as much as they reveal. Cross-subsidies within classes, by 
distance travelled and load, mean that although an ‘average’ truck in a class may 
pay its way, an individual truck that is more heavily utilised than average may not.  

The picture is further complicated by government subsidies to the rail sector. 
Significant government contributions to the interstate rail network and regional rail 
lines appear unlikely to be recouped, given rail’s inability to cover its costs on these 
lines, absent the subsidies.  

While the non-inclusion of externalities in transport infrastructure pricing will 
favour road relative to rail overall, the competitive neutrality implications are 
limited. Externalities in both modes are already internalised to a significant degree 
and, in any case, externality costs on the interstate corridors and in rural areas are 
relatively low.  

Subsidies to road and rail transport infrastructure may result in a competitive 
disadvantage for other forms of freight transport and may also mean that there is an 
over consumption of freight services in total.  

Overall, there would not appear to be a prima facie case for increasing heavy 
vehicle charges on competitive neutrality grounds. Under the current (highly 
averaged) road user charging framework, addressing any relative price distortions in 
favour of road would require an across-the-board increase in charges for heavy 
vehicles (or particular vehicle classes). In addition to taxing those vehicles already 
meeting the costs of their infrastructure use, such increases may exacerbate relative 
price distortions in favour of rail. Further, modelling demonstrates that even 
substantial increases in road charges are unlikely to have a significant impact on 
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rail’s modal share, at least with existing service levels, but, all else equal, would 
reduce overall freight demand.  

Of course, there may be other, more important reasons to increase road charges. As 
discussed in chapter 5, with recent increases in road expenditure it is unlikely that 
heavy vehicle charge revenues are currently sufficient to recover the costs allocated 
to them. Therefore, to maintain aggregate cost recovery for heavy vehicles (one of 
the objectives of the road user charge system and a desirable principle more 
generally) charges would need to rise.  

The available evidence, while not conclusive, does not support the contention that 
road freight is subsidised relative to rail on either the inter-capital corridors or in 
regional areas. 
• On average, heavy vehicles travelling on the heavily utilised north–south 

corridors are likely to over-recover the costs they impose on the network, while 
those travelling on the east–west corridor may under-recover these costs. 

• Some individual trucks on the inter-capital corridors do not cover the costs of 
their infrastructure use (particularly heavily utilised B-doubles travelling on 
the east–west corridor) while others pay more than the cost they impose on the 
road network (particularly semi-trailers travelling average distances on the 
lower cost corridors).  

• The use of rail freight infrastructure on the major corridors is subsidised.  
• Both road and rail freight transported in regional areas are subsidised to a 

significant degree. 
• While the non-inclusion of externalities in transport infrastructure pricing will 

favour road relative to rail overall, the competitive neutrality implications are 
limited. Externalities in both modes are already internalised to a significant 
degree and externality costs (per tonne kilometre) on the interstate corridors 
and in rural areas are relatively low. 

An increase in road prices could not be justified solely on competitive neutrality 
grounds within the current (highly averaged) charging framework. Even if heavy 
vehicle charges were to increase substantially, modelling suggests that there 
would not be a significant impact on rail’s aggregate modal share, while the 
demand for freight services overall, including for rail, could decline. 

These results suggest that rail’s performance on the major corridors will be more 
importantly influenced by factors other than charges for road freight infrastructure. 

FINDING 8.2 

FINDING 8.3 
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That said, there is clearly scope to make charging for the use of road infrastructure 
more cost and demand reflective (chapter 9). Other reforms to improve the 
efficiency within each mode are discussed in chapter 11.  
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9 Pricing reform options for road and 
rail 

 
Key points 
• There is some scope to improve the efficiency of pricing within the current PAYGO 

framework, including by instituting mechanisms to reduce undue politicisation of 
pricing decisions and to ensure the maintenance of aggregate cost recovery over 
time.  

• The technical feasibility of more finely-tuned road user charges, such as mass–
distance and location-based charges, is a necessary but not sufficient condition for 
them to be economically worthwhile. 

• Distance-based road user charges would match heavy vehicle charges closely with 
PAYGO cost allocations, but would not remove cost averaging across the network.  

• Mass–distance location-based charges have the potential to bring substantial 
efficiency benefits by removing cross-subsidies and facilitating prices based on 
efficient economic costs of providing infrastructure, but may also entail substantial 
costs and would pose some formidable implementation challenges.  
– Partial application of location-based pricing to some trucks (so-called incremental 

pricing) or some roads, could deliver benefits while containing costs, but 
inevitably creates ‘boundary’ problems.  

– Institutional arrangements for providing roads would need to change to help 
realise the full benefits of pricing reform, as well as to gain community 
acceptance for change.  

• Distributional impacts of location-based charges could be substantial, especially in 
rural areas. Such impacts should be managed by transparent funding of Community 
Service Obligations where appropriate from general revenues, rather than through 
cross-subsidies.  

• Despite commercialisation of rail infrastructure, prices may not be as efficient as 
they could be because of access regulation and structural arrangements, as well as 
government subsidies.  

 

The terms of reference state that the purpose of the inquiry is ‘to implement 
efficient pricing of road and rail freight infrastructure through consistent and 
competitively neutral regimes, in a manner that optimises efficiency and 
productivity in the freight transport task and maximises net benefits to the 
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community’. They further specify that ‘prices charged should reflect all costs in 
each mode’, and note that ‘there are benefits in a national pricing regime’. The 
inquiry is specifically required to: 

… investigate options for transport pricing reform, including moving to mass, distance 
and location charging of freight transport.  

This chapter examines various pricing reform options, particularly for road 
infrastructure, the use of which, unlike rail, continues to be taxed rather than priced. 
As required by the terms of reference, potential distributional impacts of pricing 
options are outlined, along with an examination of their costs and benefits as well as 
practical implementation issues such as suitable technologies and implications for 
light vehicles. Recommendations for reform and implementation options are 
presented in chapter 12. 

9.1 Introduction  

Currently, unlike for most other economic activities, there is no ‘market’ for road 
infrastructure services. Instead, road infrastructure is provided by all levels of 
government, with spending decisions based on economic and a variety of other 
criteria, and road freight transport providers taxed an amount broadly assessed to 
represent their ‘appropriate’ share of that spending.  

Although much effort is made attempting to fine-tune current taxes and charges so 
that heavy vehicle road user charges, in aggregate, relate as closely as possible to 
the actual road costs they impose, the flexibility of currently-available charging 
instruments is limited. This results in averaging of allocated network-wide 
expenditure across and within truck classes, such that charges are highly unlikely to 
reflect the cost of the actual road infrastructure services individual trucks use. This 
has potential implications for the efficiency of road investment and use, as well as 
for the efficiency of choices of truck and transport mode.  

A crucial issue for this inquiry to assess, therefore, is the scope for implementing 
road user charges that reflect the economic costs of infrastructure services actually 
consumed, rather than the financial cost of an average network bundle of services. 
This would make road user charges more consistent with rail charging 
arrangements, although consistency does not require identical pricing structures to 
be applied across modes. Pricing structures that promote efficient use and provision 
within each mode generally also will promote competitive neutrality between them.  

For road infrastructure, new technologies, such as global positioning system (GPS) 
monitoring and telematics, potentially enable the use of more flexible charging 
instruments. This would not only open up the possibility of more precise charging 
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within the current institutional arrangements, but also the prospect of a shift to more 
commercial or market-oriented provision of road infrastructure services, 
underpinned by road user prices rather than taxes. But the technical feasibility of 
more finely-tuned road user charges, such as mass–distance and location-based 
charges, is a necessary but not sufficient condition for change to be economically 
worthwhile.  

Whether or not changes to charging arrangements would deliver net benefits to the 
community will depend on a range of factors, including: 

• the structure and level of charges. The capacity to monitor and charge for road 
use may not promote efficiency if charges are set at an inappropriate level. 
(Principles of efficient pricing are discussed in chapter 3.) For example, while 
new charging technologies might generate additional information about road use, 
they will not, of themselves, improve understanding of the link between road use 
and road damage, which is needed for setting prices that can vary according to 
vehicle mass and road type;  

• the scope for charges to encourage efficient behaviour by road users and 
providers. Whether price signals yield efficient outcomes depends not only on 
the responses to them by road users but also, importantly, the institutional and 
regulatory environment within which road infrastructure services are provided;  

• the costs of implementing, complying with and enforcing new systems, 
including technology costs; and  

• the adjustment costs and distributional effects of change, and how these are 
addressed. 

The technical feasibility of applying more finely-tuned road user charges, such as 
mass–distance and location-based charges, is a necessary but not sufficient 
condition for them to be economically worthwhile. The potential net benefits of 
direct road user charging will be heavily influenced by the institutional and 
regulatory setting within which such charging operates, by the structure and level 
of charges, and by the costs of the pricing system itself. Adjustment costs and 
distributional impacts also must be taken into account. 

In contrast to road infrastructure, rail freight infrastructure services — which are 
inherently more ‘excludable’ than road services –– are nowadays provided by 
commercial entities, using two or multi-part pricing structures, with variable 
charges broadly set to reflect the marginal cost of services consumed (subject to the 
costs of differentiating prices). In other words, rail already applies mass–distance 
and location-based charging. That said, there are several factors that may lead to 

FINDING 9.1 
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inefficient pricing of rail freight infrastructure, including its natural monopoly 
characteristics, access regulation and government subsidies. 

9.2 The objectives of pricing reform 

The terms of reference state that efficient pricing of transport infrastructure should 
maximise net benefits for the community. Economic efficiency requires that goods 
and services are produced at least cost, with levels of production and consumption 
that reflect the opportunity cost of resources and, importantly, the preferences of 
consumers. In a market economy, prices that reflect marginal social costs are central 
to bringing about efficient matching of supply and demand. They ration supplies of 
goods and services and the use of existing assets, provide information about the 
opportunity cost of using scarce resources, and signal the need for investment (or 
disinvestment) in a particular activity. Hence, if prices are ‘right’, so too will be 
investment.  

As outlined in chapter 3, efficient pricing of natural monopoly infrastructure is 
complicated by the need to cover (efficient) total costs, while minimising distortions 
in consumption. Nonetheless, appropriate pricing of natural monopoly infrastructure 
will perform these important rationing and signalling functions.  

But prices do not operate in an institutional vacuum: they foster efficient outcomes 
only when their signals elicit appropriate behavioural responses. Where supply is 
centrally planned, for example, prices can ration demand (according to capacity and 
willingness to pay) and provide valuable information to guide efficient investment 
decisions, but they do not automatically bring about efficient production and 
investment. Discussion of pricing reforms, therefore, necessarily involves 
consideration of the institutional framework in which they operate.  

9.3 Road infrastructure pricing reform options 

Current heavy vehicle charging arrangements are deficient in a number of respects. 
In particular: 

• averaging of road spending across the network and across truck classes generates 
pervasive cross-subsidies; and 

• the PAYGO cost base and, hence, heavy vehicle charges, do not relate to the 
efficient economic costs of infrastructure use. 
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In addition, although the PAYGO system is intended to recover the full costs of 
heavy vehicle use of the road network, there is no mechanism to ensure that charges 
adjust in line with increases in road spending.  

Options for remedying these shortcomings, including changes to current charging 
arrangements, as well as direct charging mechanisms such as mass–distance and 
location-based charges, are discussed below.  

Other issues concern whether a more direct link can be made between charge 
revenues and road agency spending (discussed in the following chapter) and how to 
ensure the efficient internalisation of externalities (discussed in chapter 7). 
Importantly, however, options for addressing these issues are not independent of the 
pricing mechanism.  

9.4 Improving current charging arrangements 

Although the focus of most of the discussion about road infrastructure pricing 
reform relates to mass–distance and location-based charges, there is also some 
scope for improvement within current charging arrangements. This section 
considers mechanisms to maintain cost recovery between pricing determinations 
and over time, as well as other possible changes to improve pricing signals under 
PAYGO. Possible changes in cost attribution and allocation are discussed in 
chapter 5.  

Maintaining aggregate cost recovery  

Given recent increases in expenditure, it is unlikely that heavy vehicle charges 
currently are sufficient to recover the network costs attributed to those vehicles 
(chapter 5). The decision by the Australian Transport Council (ATC) in October 
2006 to seek a new heavy vehicle pricing determination, following rejection of the 
Third Heavy Vehicle Determination earlier in 2006, in part is intended to address 
this.  

However, even if appropriate adjustments are agreed to in 2007, the process for 
heavy vehicle pricing determinations will continue to be open to political influence. 
Under current arrangements, the need for nine Ministers to sign off on prices (as 
well as all regulatory matters) is not only cumbersome, it creates an environment 
conducive to intense lobbying by road and rail interests and second-guessing within 
relevant institutions. Reducing the politicisation of pricing is an essential part of 
moving to efficient markets in both road and rail freight.  
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Within the current setting, its most practical effect is to undermine maintenance of 
cost recovery over time. However, changing this setting is difficult as long as heavy 
vehicle charges remain taxes, simply because there is no mechanism for delegating 
authority to alter taxes. While a shift to direct user charging would allow the 
removal of price-setting decisions from the political process, in the meantime, 
decision-making by the ATC should be made more transparent. For example, the 
Council should be required to publish reasons for rejecting a pricing determination 
proposed by the National Transport Commission (NTC).  

In addition, consideration also should be given to introducing new processes to help 
ensure maintenance of aggregate cost recovery between determinations, including 
indexation of the diesel excise component.  

From financial to economic costs? 

As discussed in chapter 4, heavy vehicle charges are based on financial rather than 
economic costs. To a large extent, this reflects the fact that national heavy vehicle 
charges, given current charging instruments, must be linked to spending across the 
total network, but all levels of government have some responsibility for road 
spending. This mismatch between the bases for road charges and road spending 
responsibilities would be rectified either by having a single network owner, a single 
network-wide road fund, or by introducing road user charges that could be 
differentiated by location. In each case, applying charges based on economic costs 
would be comparatively straightforward.  

The NSW Government advocated moving to economic costing within the current 
network framework because:  

… for competitive neutrality reasons, it is better to get some approximation of the 
economic costs of road use, and reflect these costs in charges, than to have non cost-
reflective charges that are likely to exacerbate resource allocation distortions. 

… the adoption of a full ‘economic cost’ pricing framework is still an improvement on 
what currently exists, and may be the most practicable ‘economically efficient’ 
outcome. (sub. DD96, p. 6) 

The Commission does not agree that economic costing of road infrastructure is 
necessarily required for competitive neutrality, although clearly it would remove 
any lingering concerns that PAYGO subsidises road freight. Nonetheless, for 
efficiency, ideally, prices should reflect the economic rather than financial costs of 
providing infrastructure services, so that they reflect the costs of efficiently 
providing those services and induce efficient investment. Charges based on 
economic costs also would reduce intertemporal cross-subsidies across road users 
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arising from investment cycles. The question is whether such a change would 
deliver net benefits within the current charging and institutional framework.  

As discussed in chapter 4, the Commission sees no great advantage, and potentially 
considerable costs, in moving to a DORC or similar valuation of the road network 
in the context of current charging instruments. Undertaking such a valuation would 
be fraught with measurement problems. Importantly, annual charges based on such 
a valuation would not necessarily bring forth efficient investments, because there 
would continue to be a disconnect between revenues and road owners. For example, 
in periods of rising capital expenditure, heavy vehicle charges in that period would 
not cover all attributed outlays. While it is normal practice for commercial entities 
to raise funds for, and bear the risks of, large investments, it is not clear how road 
agencies funded from consolidated revenues would assume this role if there were no 
direct link between future revenues from charges and the relevant jurisdiction. More 
flexible pricing mechanisms (such as location-based charges) and institutional 
reforms (such as a road fund) could remedy this disconnect and thus would facilitate 
charges based on economic costs. 

The NTC (sub. DD101) has put forward a proposal for evaluating the efficiency of 
road spending once it has been undertaken, to ensure that heavy vehicle charges are 
not inflated. While this has merit in principle, an issue is by whom and how such an 
evaluation would be undertaken and what degree of acceptance it would have.  

Better signals to road users and providers? 

A major problem with PAYGO in practice is created by the fact that it averages 
costs across the network. This provides poor price signals about the actual 
infrastructure costs of trucks using different parts of the road network and leads to 
cross-subsidies from operators carrying light loads to those carrying heavy loads, 
from those travelling below- to those travelling above-average kilometres, from 
users of lower-cost roads to users of high-cost roads and, indeed, to those benefiting 
from roads that may be justifiable on social but not economic grounds. The major 
benefit of location-based charges (discussed below) is that many levels of averaging 
can be removed. However, an issue is whether there is any scope to refine signals 
within the PAYGO framework.  

The South Australian Government (sub. DD121) alluded to the possibility of 
varying registration charges according to particular vehicle characteristics such as 
engine type or fuel consumption rating. But reducing charges for a vehicle on the 
basis of one characteristic might not improve efficiency if the same vehicle is 
already being cross-subsidised under existing network averaging arrangements. For 
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example, a fuel-efficient vehicle might be travelling above-average distances for its 
vehicle class on relatively high-cost roads.  

There would be benefit, however, in collecting information about truck use of 
certain roads by jurisdiction. Among other things, this would assist decision-making 
and assist in refining PAYGO cost attributions by truck classes. The Commission is 
recommending that such work be undertaken as part of a future research program 
(chapter 12).  

9.5 From taxes to direct road user charges  

Mass–distance and location-based charging have the capacity to reflect the costs of, 
and willingness to pay for, road use more accurately than a combination of fuel 
taxes and registration fees. While technological developments have greatly 
improved the technical feasibility of such charging instruments, the extent to which 
they generate net efficiency benefits, in economic terms, depends on their 
implementation costs versus the efficiency benefits they bring. Moreover, in 
addition to efficiency objectives, infrastructure pricing proposals inevitably will be 
assessed against other criteria, including fiscal implications for government, and the 
acceptability of their impacts on communities, consumers and producers. 

While the Commission is not in a position to undertake a full cost–benefit analysis 
of various options for road pricing reform, it has examined closely the potential 
advantages and disadvantages of major options, as well as their technical feasibility. 
Potential efficiency, intermodal and distributional impacts are considered, although 
these impacts depend largely on the assumed application, structure and level of 
charges, as much as on the charging instrument itself. Discussion of potential 
impacts is also hampered by a lack of information about current patterns of road use 
by heavy vehicles. Implementation issues and ramifications of different pricing 
options for institutional arrangements are also examined. Overseas experience with 
mass–distance charging is discussed in appendix D and pricing technologies are 
canvassed in appendix H. 

Mass-distance charges  

While the term mass–distance charging tends to be used generically to describe all 
direct forms of road user charge, a charging system that monitors distance only, and 
one that monitors travel by location (and, desirably, actual load mass) are very 
different in their application and impacts.  
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Measuring distance travelled by heavy vehicles over a defined period appears to be 
the most technically-feasible option for road pricing reform (box 9.1). Indeed, as in 
New Zealand, it could be implemented using a simple system combining paper 
permits and hubodometers.  

In its simplest form, mass–distance charging would involve accurate measurement 
of the distance travelled by trucks over a particular period, but not according to 
particular trips. Within the current network-wide charging system, this would 
reduce the need for averaging of costs within truck classes, because actual distance 
could be measured. Unlike fuel excise, which the distance charge could replace 
(box 9.2), mass–distance charges also could be readily differentiated by truck class, 
reducing the need for variations in registration charges to reflect different attributed 
costs.1 

 
Box 9.1 Measuring distance travelled 
Options available for measuring the distance a vehicle travels include on board units 
(OBUs) — such as odometers or hubodometers — (paper) distance licence systems, 
or toll stations at the entrances and exits of particular roads.  

Various options for monitoring distance have been implemented internationally. Often a 
combination of technologies is used for verification purposes. For example, 
hubodometers are used for verification of paper licences in New Zealand, the OBUs 
used in Switzerland use a combination of global positioning systems (GPS) and 
microwave technology and Germany’s OBUs combine GPS and mobile technologies. 

Some countries use time rather than (or as a proxy for) distance travelled. 
For example, Belgium, Denmark, and Sweden use time-based charges (for 3, 6, 9, or 
12 month periods). These charges are scaled according to the damage the vehicle 
causes to the road infrastructure and the environment (that is, by vehicle and emission 
class). This is similar in operation, although different in purpose, to Australia’s current 
system of vehicle registration charges. 

Source: Appendix H.  
 

Such charges could not be differentiated by actual load mass because mass is likely 
to vary by trip and, moreover, the impact of mass will likely vary by road type. 
Instead, distance-based charges would necessitate assuming a single maximum or 
average weight/loading for each vehicle in a class and then applying the charge by 
the distance travelled over a given period. This approach is used in New Zealand 
(where the heavy vehicle charging system assumes vehicles are empty 55 per cent 
of the time), Switzerland (where a connected trailer is assumed to be fully loaded), 

                                                      
1 The NTC stated that a differential fuel excise is infeasible because it would be ‘extremely costly 

administratively, and potentially subject to rorting’. (sub. 17, p. 68) 
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and Germany (where the trailer load is determined according to the number of 
axles). 

Potential benefits of distance charging 

Mass–distance charging, with charges necessarily continuing to be based on 
network-wide costs, would give users a somewhat better signal about the average 
network damage they impose (influencing their use of the network), and could be 
structured to eliminate over- and under-recovery within heavy vehicle classes 
(table 5.3 in chapter 5). By overcoming the limitations of the combination of fuel 
excise and registration fees, distance-based charges could be set so that heavy 
vehicles travelling the longest distances would pay their attributable costs under 
PAYGO. Distance-based charges thus would facilitate a reduction in registration 
fees (reducing the burden on heavy vehicles which travel shorter distances each 
year, including many ancillary truck operations).  

 
Box 9.2 Mass–distance pricing structures 
A mass–distance charge could be set to recover average variable costs of different 
truck classes, the average (long-run) attributable costs of a heavy vehicle class, or the 
average total costs allocated to a class.  

In the first case, fixed costs attributable to trucks and common costs would still need to 
be recovered; in the second, just common costs. This could occur through a fixed 
registration charge or, as suggested by the BTRE (sub. 69), a diesel fuel tax could 
continue to be applied to recoup common costs if this approximated Ramsey pricing 
(chapter 5). If distance charges recovered all costs allocated to a truck class, they 
would fully replace registration and diesel taxes.    
 

However, it is not unambiguously the case that removal of one level of averaging in 
the current system (that is, average distance by vehicle class) would improve 
efficiency. For example, it is quite possible that those trucks currently travelling 
more kilometres each year than the average for their truck class, use roads for which 
the unit costs, on average, are lower. Conversely, it is also possible that efficiency 
would be enhanced if trucks travelling the longest distances are using relatively 
high-cost roads (the east–west corridor and rural roads, for example). Nonetheless, 
because it is not clear which particular trucks benefit from, and which are 
disadvantaged by, network averaging of costs across different types of road, it is 
uncertain whether distance-based charges would exacerbate or alleviate 
cross-subsidisation.  

The efficiency impacts of mass–distance charging will also be affected by the level 
and structure of charges. As outlined in box 9.2, depending on how the distance 
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charge is set, other charges such as registration fees or fuel taxes may still be 
required to recoup fixed and common costs. The choice of pricing structure should 
reflect the desirability of recovering fixed and common costs in the least-distorting 
way. Perhaps the greatest potential benefit of mass–distance charging is that it 
would represent a move towards a ‘price’ (albeit still highly averaged) rather than a 
tax. As discussed below, this could facilitate a more direct institutional link between 
road user charges, revenues and future road spending. 

Potential costs 

Distance-based, network-wide charging schemes for heavy vehicles are in place in 
several countries. The administrative and enforcement costs of schemes operating in 
New Zealand and Switzerland, for example, are a little under 10 per cent of total 
revenue collected, although these figures are influenced by the rate of the charge 
and exclude compliance costs incurred by transport operators (including the costs of 
installing technology) (appendix H). These costs must be weighed against the 
potential efficiency benefits.  

Potential distributional effects 

The ultimate distributional impacts of distance-based charging will depend on 
which freight currently is being carried by trucks travelling more or less than 
average distances each year for their vehicle class.  

It is often assumed that such charges would increase the costs of freight carried 
from and to rural and remote areas. However, road freight carried on longer trips to 
rural areas may not pay more: it could be that articulated trucks travelling many 
shorter, inter-capital trips (for example, between Melbourne and Sydney) travel 
greater than average distances (compared with their truck class) each year.  

Thus, without detailed information about what freight is carried where by trucks 
travelling the longest distances each year (and for which charges would rise 
compared with current charging arrangements), distributional effects are uncertain. 
For trucks travelling shorter distances, of course, all else equal, charges would fall. 
The greater the reduction in the registration charge relative to the variable 
component, for example, the larger the gain to heavy vehicle operators travelling 
shorter distances. 

As discussed in appendix G, the Commission has modelled a road pricing scenario 
in which current cost allocations are met in full across truck classes. This scenario 
roughly approximates simple mass–distance charging because existing under- and 
over-recoveries between vehicle classes (reflecting the limitations of the fuel 
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excise) would be eliminated. Although, for reasons noted above, it is not possible to 
say how individual trucks would be affected (within vehicle classes), charges for 
articulated trucks would rise on average. While all the impacts are estimated to be 
extremely small, not surprisingly, relatively higher charges for articulated trucks 
induce some shift in road freight from articulated to non-articulated trucks and to 
rail where it is in competition with road freight (figure G.2). 

Implementation and institutional issues 

Distance-based charging would still require charging to be based on whole-of-
network costs because monitoring distance alone provides no information about 
which roads particular trucks or truck classes are using. Therefore, mass–distance 
charges of themselves need involve little or no change in current arrangements for 
setting road charges.  

However, to the extent that the mass–distance charge replaced the diesel fuel excise 
for heavy vehicles, and some part of registration charges collected by the States and 
Territories, tax revenue streams would likely be affected. Because a distance-based 
charge would not reveal where travel had occurred, revenues would have to be 
allocated among jurisdictions according to agreed formulae or criteria. A move 
away from road user taxes to a more direct user charge (even though still quite 
blunt) also raises the issue of whether it would be appropriate for the revenue to 
flow into consolidated revenue. The alternative is for revenues to flow directly to a 
body charged with allocating revenues to road projects, such as a road fund or funds 
(chapter 10).  

Other major implementation issues include the need for all heavy vehicles to have 
appropriate on-board technology (unless paper-based distance monitoring systems 
are used in parallel); the costs of this technology; the period over which the system 
is to be implemented; and development of appropriate monitoring and enforcement 
arrangements.  

Another consideration is the need to use technologies that could be adapted to 
enable more finely-tuned pricing over time, such as location-based charging 
systems, if this were considered to be a desirable longer-term objective. 
Distance-based charging thus could establish a ‘platform’ for the introduction of 
location-based charges.  

Distance-based charges necessarily would continue to be based on network-wide 
costs, but would overcome some limitations of the combination of fuel excise and 
registration fees.  

FINDING 9.2 
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• By replacing both the diesel fuel excise and registration fees to some extent, 
and by reducing the need for averaging of costs within truck classes, they 
would reduce the burden on heavy vehicles which travel shorter distances each 
year, including many ancillary truck operations.  

• But monitoring distance alone would not allow differentiation of charges 
according to use of particular roads by particular trucks or truck classes and, 
for this reason, the efficiency impact of distance-based charging is ambiguous. 

Mass–distance location-based charges 

A major extension of network-wide mass–distance charging would be to 
differentiate charges by location (box 9.3), allowing heavy vehicle charges to vary 
by road type and, therefore, potentially more accurately represent the costs users 
impose on different parts of the road system (assuming these different costs can be 
measured with reasonable precision). This would represent a quantum leap from 
simply charging by distance. 

 
Box 9.3 Monitoring vehicle location 
The monitoring of a vehicle’s location could be achieved by one or a combination of 
tolling stations, communication beacons, driver logs and OBUs, including GPS 
technology. Driver logs and/or GPS systems could be cross checked by the random 
placement of beacons/cameras in the same way as speed restrictions are enforced. 

Telematics could be used to collect charges, possibly in real time, in a manner similar 
to current eTolling arrangements. The use of telematic technology for commercial 
vehicles — both large transport operators and small fleet operators — is increasingly 
being used for fleet management purposes (Austroads 2003). The Intelligent Access 
Program (IAP) provides heavy vehicles with improved access to the road network in 
return for monitoring of compliance via vehicle telematic means. 

The implementation of location-based charging across the network would require 
accurate mapping and classification of Australia’s road system in order to ensure all 
roads are categorised.   
 

Importantly, once charges can be varied by location, they also could incorporate 
time-related, location-specific congestion or ‘peak period’ charges. They also could 
track actual vehicle mass by location, when reliable and cost-effective, weigh-in-
motion technologies become available (box 9.4), facilitating yet more accurate 
charging for road damage.  
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Box 9.4 Measuring truck mass 
Accurate determination of mass may be the most difficult aspect of implementing 
mass-distance-location charging. 

Currently-available options for monitoring vehicle mass include strategically placed 
weigh-in-motion (WIM) stations or the determination of vehicle weight (by static 
weighers) and axle information at depots before and after each trip.  

WIM technology describes equipment installed in roads or on roads to weigh vehicles 
as they pass over them. This technology relies on a ‘mass sensor’ which produces a 
signal from the instantaneous dynamic wheel mass of a moving vehicle.  

WIM systems usually also contain a vehicle classification and/or identification sensor 
— options include the use of a picture or video image and/or the use of ‘smart cards’ 
carried on board the vehicle, which interact with a base station adjacent to the WIM 
system — a processor and data storage unit and a user communication unit. There are 
approximately 18 different WIM system types currently being used in Australia. The 
most common of these is the CULWAY system, of which there are over 140 
installations Australia wide (Austroads 2000). 

In a report on WIM technology, Austroads suggest that: 
… the location in which the mass sensor is installed will significantly influence its 
performance. Many different mass sensors have been trialled, giving acceptable and 
accurate results in the laboratory … Unfortunately, very few of these sensors, when installed 
in a road pavement, exhibit anywhere near laboratory achieved results. (2000, p. 2) 

On-board weighing technology is equipment that is built into a vehicle and weighs the 
vehicle or axle loads during its journey. This technology is already used by some 
Australian transport operators for commercial purposes and its accuracy is considered 
to be reasonable. However, on-board weighing technology currently does not appear 
to provide adequate rigour for regulatory application. The IAP feasibility project found 
that while vehicle identification, location, time, distance travelled and speed could be 
identified within an ‘acceptable’ level of accuracy with current technology, trailer 
identification, real-time non-compliance reporting and vehicle mass needed further 
development (Austroads 2003).  

Several operability issues also need to be addressed. For example, currently, there is 
no unified standard in Australia that would allow any prime mover system of 
identification and weighing to communicate with any prime mover in-vehicle unit 
(Austroads 2000).  
 

A number of participants also advocated including charges for road freight 
externalities in location-based charges. As discussed in chapter 7, charges that can 
vary by location (and time), in principle, can efficiently charge for road congestion 
externality costs. Location-based charges could also facilitate somewhat more 
targeted pricing of other externalities, such as noise and air pollution, than a 
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network-wide road charge because, for example, charges could vary between urban 
and rural areas.  

However, while many freight-related externalities are localised, apart from road 
congestion, generally they are only indirectly related to use of the road 
infrastructure. For example, air pollution is not uniformly produced by all trucks on 
a road — it is more directly related to the type and model of truck and whether the 
truck is fitted with pollution-reducing technologies and how well it has been 
maintained. Consequently, as also discussed in chapter 7, a charge relating 
primarily to road infrastructure use (rather than measures targeting the source of the 
pollution directly) is unlikely to be the most efficient or effective remedy. 

Internationally, as far as the Commission is aware, there is no example of charges 
being varied by location to account for the varying damage done to different road 
types by a vehicle, although some systems have limited capacity to track vehicle 
location (mainly to ensure they keep to authorised routes) (appendix D). The IAP in 
Australia similarly aims to monitor compliance with designated higher-mass truck 
routes, although the technology could be applied to track vehicles anywhere on the 
network.  

While location-based charges have the potential to facilitate more accurate road 
infrastructure pricing, in so doing they inevitably break down averaging of network-
wide costs. The wider the variation in the costs of heavy vehicles using different 
roads, the greater will be the distributional as well as efficiency implications of such 
charging.  

The extent to which they break down averaging also will depend in part on the 
structure of charges (box 9.5). For example, location-based charges reflecting the 
short-run marginal costs of using particular roads (with the fixed and common costs 
of providing the national network recovered through an access fee or another form 
of average charge), would likely have different distributional (and institutional) 
implications than ‘stand-alone’ charges set to recover the full costs of a particular 
road or roads from users of that facility (as in the case for toll roads).  
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Box 9.5 Mass–distance location-based pricing structures  
While location-based charges are often characterised as more accurately reflecting the 
incremental costs of using particular roads, the substantial fixed costs of road 
infrastructure will also need to be recouped. There are two broad approaches.  

A mix of location-based and network-based charges  

Variable charges could be set to reflect the short- or long-run marginal costs of using 
particular roads or road types, with an access fee (such as an annual registration fee or 
other charges) reflecting an appropriate contribution to network-wide capital costs. The 
NTC (sub. DD101) has advocated variable charges reflecting long-run costs.  

Location-based short-run marginal cost (SRMC) pricing coupled with other charges 
reflecting network-wide average capital and common costs would send better signals 
to road users about additional damage they imposed when using particular roads. 
Variable charges reflecting long-run marginal costs of using a particular road, with all 
users ‘taxed’ to contribute to the common costs of providing the network, would send 
signals about the additional capital and maintenance costs imposed. Neither approach 
would fully match road charge revenues with road owners: while the location-based 
component of the charge could be allocated to relevant government road owners, there 
would need to be an agreed mechanism for allocating revenues from the network-
based charge component.  

‘Stand-alone’ location-based charges  

Alternatively, location-based charges could be calculated on a ‘stand-alone’ basis for 
particular roads or a subset of the network. For example, two- or multi-part charges for 
a particular road (such as a major corridor) or road type could reflect the full operating 
and capital costs of that road or road type. Such an approach is advocated by the 
Australian Rail Track Corporation (ARTC, sub. 11), at least for major corridors where 
road and rail compete. 

Stand-alone location-specific charging would likely require charges that reflected the 
annualised costs of assets, to smooth capital charges across users as the asset is 
consumed.  

Stand-alone location-based charging for heavy vehicles would require road owners to 
receive revenues from all users to enable full funding of the joint road infrastructure. 
Even if a location-based charge were not explicitly applied to passenger and other light 
vehicles, the road owner would require an appropriate allocation of revenues raised 
from petrol taxes or registration charges.  
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The potential benefits of location-based charges 

The main potential efficiency benefits of location-based charging are: 

• improved signals to road users about the incremental costs their road use 
imposes, discouraging them from using roads unsuited to heavy vehicle use and 
vice versa; and  

• improved signals to road providers about the demand for road capacity and 
quality (such as pavement durability), with the potential for more efficient road 
provision.  

In other words, the main potential benefits of location-based charging come not 
only from more efficient use of the existing network but also from the provision of a 
more efficient network over time. 

The Australian Local Government Association agreed, observing that: 
Mass distance charging, combined with the adoption of appropriate technologies, offers 
a more precise link between road use and road damage. It also offers the opportunity to 
provide appropriate price signals to promote optimum use of the road system and 
particular freight routes, including at the local level. Additionally it provides 
opportunities to invest in the road system to provide levels of service that equate more 
accurately to usage. (sub. 42, pp. 4–5). 

The BTRE noted that substantial benefits of location-based charging would come 
from: 

… shifts in the pattern of heavy vehicle road use — away from lower standard, higher 
marginal cost roads to higher standard, lower marginal cost roads — induced by 
application of differentiated axle-load road wear based charges. (sub. 69, p. 13) 

This, in turn, they suggested could lead to more efficient road spending. In 
particular, the BTRE observed that benefits could come from a more direct link 
between charge revenues and future road expenditure because, currently, road 
spending may be budget constrained and, as discussed earlier, not always 
‘economic’. The Australian Logistics Council (ALC) stressed the need for such a 
link if the full benefits of more cost-reflective road user charges were to be 
harnessed: 

… pricing improvement may lead to improved road use behaviour (the demand side 
response to improved pricing) but there is no mechanism by which it can lead to 
improved investment behaviour (the supply side response to improved pricing). This is 
particularly important as there is some reason to believe that the economic returns from 
the supply side response are likely to be very much higher than the economic returns 
from the demand side response. (sub. 7, p. 4) 
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However, while location-based charges would facilitate the linking of road charge 
revenues with road providers, this will likely require institutional reform to ensure 
that efficiency gains are realised. For example, unless revenues from location-based 
charges flowed into appropriately-constituted road funds or more commercially-
oriented entities, the supply-side efficiency benefits alluded to by the ALC might 
not be forthcoming (chapter 10).  

Quantifying the potential benefits of location-based charges is not straightforward, 
however, chiefly because there are no benchmarks. Transport efficiency does not 
appear to have been a major objective of new road pricing systems introduced 
overseas. Preliminary modelling undertaken by Victorian Treasury in support of the 
National Reform Agenda estimated that improvements in the road pricing structure 
would lead to productivity increases of 5 per cent as well as road cost savings 
(Victorian Department of Treasury and Finance 2005b). 

The Commission has modelled a 5 per cent productivity improvement in the road 
freight sector as a possible response to more cost-reflective pricing, which results in 
both ‘static’ and ‘dynamic’ efficiency gains. On this basis, GDP would increase by 
around 0.25 per cent or $2.4 billion (2004-05 dollars). However, these estimated 
gains exclude the costs of implementing monitoring and billing systems and the 
compliance costs incurred by operators (discussed below).2 

Potential costs 

The costs of implementing a location-based road user charging system are likely to 
be substantial (box 9.6). These include not only the upfront investment costs of 
monitoring technologies (OBUs plus monitoring infrastructure such as gantries, 
cameras and beacons), but also the ongoing administrative, enforcement and 
compliance costs. Costs potentially could be contained by limiting charging to parts 
of the network (although this could also introduce other complications, as discussed 
below).  

Location-based charging overseas does not apply to entire networks but, in some 
cases, is applied to significant parts of networks. For example, in Germany, truck 
use of autobahns (about 12 000 kilometres of road) is electronically monitored and 
charged for. Annual administration and enforcement costs have been reported to be 
as much as $1 billion. As noted earlier, these costs (plus the compliance costs 
incurred by truck operators, which are not included in the $1 billion) should be 

                                                      
2 The Eddington Transport Study (Eddington 2006) has estimated gains from congestion charging 

(for all vehicles) across the United Kingdom of around £28 billion a year, including from a 
reduction in the need for additional infrastructure. It also acknowledged the risks of such 
pricing, noting that ‘ill-targeted pricing could impose costs on the economy’ (Volume 3, p. 161).  
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compared with the efficiency benefits, not the revenue collected. A New Zealand 
study (New Zealand Business Roundtable 1997) estimated that location-based 
charges for New Zealand highways would cost the equivalent of about 40 per cent 
of annual expenditure on those roads. 

 
Box 9.6   Implementing and administering direct road user charges 
There is a range of costs associated with implementing direct road user charges: set-
up costs incurred by users and charging authorities, plus ongoing monitoring, billing 
and enforcement costs as well as user compliance costs.  

While there are various options for monitoring vehicle distance and location, including 
GPS and OBUs — such as odometers or hubodometers — and/or toll stations, for 
accuracy, generally a combination of equipment will be needed. For example, 
electronic map interpolation software might be needed to back up GPS technology in 
high rise areas.  

In addition to technology costs, international experience suggests that costs of ongoing 
administration, data management and enforcement will be significant. For example, 
initial outlays for London’s congestion charging system were around A$200 million 
(plus more than A$200 million in traffic management). Annual operating costs are 
around A$200 million. Annual direct operating costs of the German charging system for 
trucks on autobahns are currently around A$1 billion. 

Source: Appendix H.  
 

Even if the cost for Australia were half the amount incurred in Germany 
($500 million per year), this would require a permanent increase in productivity of 
at least 1.25 per cent for the road freight sector. Although productivity benefits of 
this order of magnitude could be achieved, the lower the costs the better, especially 
where the magnitude of efficiency gains may be uncertain. This suggests that there 
would be some benefit in using pricing technologies that ‘piggy-back’ on tracking 
technologies already used by truck operators. 

The substantial costs also underscore the need to ensure that appropriate 
institutional, regulatory and incentive arrangements are in place to encourage the 
largest possible benefits. Importantly, differentiated pricing will not deliver the full 
potential for efficient responses if road use is constrained by regulation or if 
investment responses are constrained by funding and institutional arrangements.  

Potential distributional impacts  

Given the apparently large variations in road-use costs by location (chapters 5 
and 8), the distributional impacts of location-based road user charges are likely to 
be pronounced, precisely because current network averaging would be dismantled. 
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Even if location-based charges only applied on some roads (such as the major 
corridors) this would still have charging implications for the rest of the network if 
the costs of trucks using remaining roads were higher (or lower) than the costs of 
roads being separately priced.  

As discussed in chapter 5, the available evidence, though limited, consistently 
suggests that the costs of heavy vehicles using built-for-purpose, heavily-used 
corridors may be considerably lower than the costs of them using lightly-used 
arterial roads, and particularly local roads. As noted by the South Australian 
Government:  

For freeways and highways, the links are more complex. With respect to pavement 
costs, on these more heavily constructed roads, pavement depths are designed 
specifically with heavy trucks in mind. At the same time, once those pavements are 
built, marginal pavement usage cost is low because the pavement is designed to 
accommodate heavy trucks. On the other hand, capacity costs on these roads are 
determined by overall truck and passenger vehicle traffic levels. (sub. 61, p. 10)  

The Victorian Government also observed the likely impact of traffic levels for 
location-based charges:  

The Victorian Government also notes that the aggregation and averaging of cost data 
leads to cross-subsidisation on the basis of location. This occurs because of the large 
differences in the numbers of heavy vehicles using different parts of the network. For 
example, location based charging would be likely to result in relatively lower unit 
prices for access to high volume routes like Melbourne to Sydney, as opposed to low 
use routes. (sub. 55, p. 4) 

Hence, with economies of scale in road construction with respect to pavement 
depth, not only are the marginal costs of heavy vehicles using many major corridors 
likely to be lower than current network averages, but unit capital costs are also 
likely to be lower because of high traffic volumes. Conversely, the costs of local 
roads, including local rural roads, are estimated to be substantially above current 
network average costs. Coles Myer observed that: 

Moving to a location pricing model, would seriously disadvantage many retailers, who 
by necessity must be located in or near residential areas. Additionally road user charges 
related to distance travelled and marginal road damage would disadvantage regional 
communities competing for local and international markets and relying on road 
transport for all items brought into the region. (sub. 47, p. 9) 

The NTC likewise observed the potential for significant adverse impacts on regional  
communities reliant on road transport, due in part to the lack of alternative transport 
modes in these areas:  

… some communities may face greater differential pricing. Rural and regional areas are 
particularly susceptible to this due to the associated long distances, road types and lack 
of scale economies associated with low traffic density. A movement away from the 
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current approach of average prices across road types and within vehicle classes is likely 
to result in a considerable price decreases in transport for some locations and 
considerable increases in others. The impact is heightened by the general lack of an 
alternative form of transport. Normally higher prices would provide an incentive for 
modal shift — i.e. movement of freight from road to rail. However, most rural and 
regional areas have only limited, if any, access to the rail network. Therefore the ability 
to mitigate the increased transport costs is limited. The choices for freight users in some 
locations in response to higher prices that reflect the true cost of using the relevant 
roads are therefore to reduce road use, relocate or accept lower profit levels. Thus, a 
move to direct pricing may have significant distributional and transitional implications, 
which would need to be managed in some way. (sub. 67, p. 1) 

Potential adverse distributional impacts do not undermine the case for pricing 
reform but, as the NTC observed, would have to be managed. Queensland Rail 
(QR) observed that such impacts had been a feature of other reforms:  

Consideration of how losers might be compensated is an important component of the 
reform process but is not unique in the Australian reform processes over the past 
decade. (sub. 53, p. 3) 

In some cases, very high charges for road damage might be transitory, reflecting 
sub-optimal investment. The appropriate response would be to upgrade the road. 
However, in other cases, traffic volumes might not justify road upgrades. In this 
case, direct payments by governments to support access to remote and regional 
communities (CSO payments) might be warranted. Indeed, in many ways, explicit 
CSO payments for road access would be superior to the current approach which 
does not facilitate scrutiny of road expenditure undertaken on social rather than 
economic grounds. Again, as noted by the NTC: 

The problem with the current approach is that the cross subsidy is non-transparent and 
very indiscriminate. Recipients of the benefit may not be targeted beneficiaries.   

Going forward it is expected that community service obligations will become more 
transparent. This is always preferable as it is clearer who is being targeted and whether 
the approach taken is being successful in achieving the objective. (sub. 67, 
Summary, pp. 1–2) 

Greater transparency in funding CSOs, with objectives made explicit, would also 
help to ensure that these objectives are met in least-cost ways. While several 
participants supported such transparent identification and funding of CSOs 
(including the New South Wales and Victorian Governments), the Western 
Australian Government supported continued cross-subsidisation across the road 
network: 

It needs to be stated that cross-subsidisation of road user charges for heavy vehicles in 
WA is a key element of the social fabric in Western Australia. It is a practice that 
distinguishes public roads from commercial railways. Cross-subsidisation through the 
public sector provides people and industries across the State with near uniform services 
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no matter where they are, in services such as health, education, water, electricity and 
roads.   

Reducing road user charges cross-subsidisation would have some undesirable impacts 
in regional and remote areas. Clearly, there is a need to find an approach that will 
provide the right balance. (sub. DD122, p. 3) 

In the same submission, the Western Australian Government advocated an increase 
in freight charges for multi-combination classes of vehicles to better reflect their 
costs of road use. Such cost-reflective charging is largely incompatible with 
retention of existing cross-subsidies, however.  

Mass–distance location-based charges could also have implications for modal 
choice and the rail freight transport sector. If charges for heavy vehicle use of some 
major corridors were to fall, this could intensify competition from road. Higher road 
charges for rural roads would assist rail where the two modes were in competition 
(for example, for some bulk freight tasks), but could reduce demand for both road 
and rail freight where the two modes complemented each other (for example, where 
road transport is used for pick-up and delivery to railheads).  

Implementation issues for location-based charging 

In addition to the technology and administration costs, the economic pay-offs from 
location-based charges will be influenced by the coverage and structure of the 
charges.  

What coverage of location-based charging?  

Location-based charges could be applied to all trucks across the network, but given 
the high technology and administrative costs — and the likely significant 
distributional impacts of introducing location-based charges for the network as a 
whole — it might prove to be more feasible, at least initially, to introduce location-
based charges on a partial basis, for particular trucks or roads.  

Location-based charges might be applied only to a subset of vehicles (for example, 
articulated trucks), or a subset of roads (major corridors and arterial roads). Partial 
application of location-based charges might be a step towards more comprehensive 
road user charges, and could be targeted to address major problems arising from 
current network averaging. However, partial introduction of location-based road 
user charges, whether by truck class or road type, gives rise to ‘boundary’ problems, 
creating incentives for inefficient substitution between choices of truck or road.  
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Incremental pricing  

One approach would be to apply direct charges to trucks that would otherwise be 
prohibited from accessing the network — so-called ‘incremental’ or ‘productivity-
based’ pricing (box 9.7).3  

 
Box 9.7 ‘Incremental’ pricing  
The NTC (sub. 17) has advocated using the IAP to introduce location-based charging 
to allow high mass vehicles to pay for relaxation of mass limits. Potential efficiency 
benefits would come from replacing some prescriptive regulations (such as mass 
limits) with ‘incremental’ pricing so that overweight vehicles paid for the estimated 
additional maintenance and capital costs they caused. The IAP also provides an 
architecture for trialling ‘telematic’ and GPS monitoring technologies, including their 
reliability and accuracy. Other advantages of such an approach to location-based 
pricing include that: 

• initially at least, the system could coexist with PAYGO, avoiding the adjustment 
impacts involved in dismantling network averaging;  

• it would offer benefits in terms of price and investment signals and, especially, 
facilitate more efficient transport operations by allowing the relaxation of mass limits; 

• it would provide an opportunity to test electronic monitoring, and eventually billing 
technologies,  

• it would build a direct link between road user charges and revenues received by 
road providers for some use of the road network; and  

• it has the attraction of being voluntary, and trucking operators who expect to benefit 
would willingly participate.  

However, incremental pricing would involve a mix of whole-of-network and partial 
road-specific charging for use of a particular road, creating interface issues that would 
require resolution.  

• Overall charges for higher-mass vehicles may still be too low if the PAYGO charge 
for a particular type of road is cross-subsidised.  

• In addition, any capital component of the incremental price will have to be charged 
on a whole-of-asset-life basis, compared with the PAYGO expensing approach. 
Such expenditure will also have to be quarantined from the PAYGO spending base. 
This will be especially complex where capital spending benefits both compliant 
(within PAYGO) vehicles and higher mass vehicles.   

 

                                                      
3 An alternative way of addressing these restrictions would be to accommodate higher mass 

vehicles within PAYGO (for example, via a new vehicle class), but this option misses the 
opportunity to connect road user charges directly with road owners (which may provide 
leverage necessary for removing mass limits) as well as the opportunity to test technology. 
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A number of participants advocated this as a useful step towards more broadly-
applied charges as well as delivering potentially large benefits in its own right. For 
example, the New South Wales Government supported: 

… the introduction of flexibility in pricing … to enable operators to secure enhanced 
access rights for higher productivity vehicles and other special initiatives as a trial 
arrangement towards the development of mass-distance-location based charging. 
(sub. DD96, p. 10) 

Potential efficiency benefits of incremental pricing would come from replacing 
some costly prescriptive regulations (such as mass limits) with charges reflecting 
the maintenance and capital costs of using particular roads, above and beyond 
PAYGO charges. The NTC reported estimates which suggest that the productivity 
gains from more efficient use of the existing network could be large: 

A mass distance charge, however, has the potential to revolutionise the way roads are 
used. The major efficiency is the increase in utilisation of roads with greater mass 
limits. The benefits of operating at higher masses are conservatively estimated to be 
around five times the costs. Therefore, greater wear of roads (particularly those 
designed at a high service standard) can be easily justified by the increased benefit 
associated with that wear … (sub. 17, p. 71) 

The Australian Livestock Transporters Association (sub. 38) presented case studies 
suggesting that non-price barriers to road use effectively impose a tax of between 
15 and 20 per cent on the transport of livestock to Dubbo, while the lack of a link 
between pricing and road provision led to significant road bottlenecks. 

Although this incremental approach to road pricing has the potential to reduce the 
likely substantial costs of existing heavy vehicle restrictions, it cannot reduce the 
costs created by network average charges more broadly. Moreover, extension of 
location-based charges to the PAYGO base could not be undertaken on a voluntary 
basis. 

Location-based charging on major freight routes   

Another partial option would be to limit location-based charges to specific parts of 
the network such as major freight routes (while continuing effectively to ‘tax’ 
freight operators’ use of other parts). Among other things, this would address any 
lingering concerns about competitive non-neutrality between modes. Importantly, 
however, location-based charging for particular roads opens up the prospect of more 
commercial management of those roads, supported by ‘stand-alone’ charging for the 
road asset (box 9.5). As discussed in chapter 10, this could bring significant 
efficiency benefits by promoting optimal maintenance and pavement durability, and 
by encouraging more innovative responses to user demand (such as guaranteeing 
travel times and providing safety features).  
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But, in addition to the need for a cost-effective direct road user charging system, 
this option would require managing a number of implementation issues which are 
far from trivial and which, if not appropriately dealt with, would affect both 
community acceptance and the economic pay-offs. They include:  

• how charges would mesh with rest-of-network charges. For example, location-
based charges would need to be discounted (or users directly reimbursed) to 
reflect network-wide charges applying through the fuel excise. If they were not, 
road users would be paying twice, encouraging inefficient route substitution as 
well as hindering road user acceptance of change; and 

• how non-freight users (particularly passenger traffic) would be charged. As 
outlined in box 9.5, stand-alone location-based charges require all users to pay 
for the asset so that efficient charges can be set to raise adequate revenues. Non-
freight use could either be charged for directly or by apportioning fuel taxes or 
registration charges to the road owner.  

Other transitional issues arise from the need to shift from a PAYGO system to 
annualised charges over the life of the asset. This could be problematic for 
relatively high-cost roads. It is worth observing that toll roads have been introduced 
only for new road infrastructure or where existing roads have undergone major 
upgrades. Road users are more likely to accept road-specific charges for new or 
greatly enhanced roads, but not for existing roads — for which they consider, not 
without justification, that they have already paid.  

How should the charges be set and who should set them?  

Location-based charging requires reasonably accurate knowledge of the costs of 
different trucks using particular roads, or road types, if it is to deliver efficiency 
gains compared with network average charges. Moreover, confidence in the 
reliability and accuracy of charging would be critical to public acceptance of the 
introduction of such pricing — even more so than within the highly averaged 
existing regime — highlighting the need for further research into these relationships 
(chapter 12). 

For consistency, although charges could vary across roads and jurisdictions, there 
would need to be an agreed national mechanism for calculating and setting charges 
and, to contain compliance costs, a single billing system.  
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Institutional implications of location-based charges 

The more that road charges become disaggregated, the greater the institutional 
implications. At one extreme, particular roads could be priced and provided by 
decentralised government or private entities; at the other, location-based charges 
would co-exist with network-wide access charges (box 9.5). At a minimum, 
however, location-based charges would affect revenue flows to different 
jurisdictions by displacing diesel fuel taxes and at least some part of registration 
charges. Importantly, depending how they were structured, location-based charges 
would allow at least some revenues to accrue to the owners of the roads directly, 
remedying the essentially arbitrary revenue allocation that arises under the current 
system through use of the diesel fuel excise and heavy vehicle registration fees.  

This direct linking of demand and supply creates the opportunity for more 
commercially-oriented institutional arrangements such as government road funds 
and commercial management of particular roads or defined sub-networks. However, 
as noted earlier, commercial management would require revenues to be collected 
from light as well as heavy vehicles to ensure full recovery of the costs of providing 
joint infrastructure. Institutional arrangements consistent with direct road user 
charging are examined further in chapter 10. 

Importance of community acceptance 

Overseas’ experience suggests that new road user charging schemes are 
successfully implemented where the community (especially direct stakeholders) 
understands and supports the objectives of the schemes, and net community benefits 
can be demonstrated. Distributional impacts and how these are dealt with will also 
be important.  

Austroads note that hypothecation of revenues is regarded ‘as an essential element 
in terms of achieving new charge acceptance’ (2006, p. 39). A number of 
participants to this inquiry expressed a similar view, including, for example, the 
Western Australian Local Government Association: 

… a key issue from Local Government’s point of view is that the revenues obtained 
from an improved heavy vehicle pricing structure based on the mass-distance approach 
must find their way back to the Local Governments responsible for the roads that are 
used and therefore impacted upon, in proportion to the impacts. (sub. 15, p. 13) 

In this sense, institutional reform in road funding and provision are as important for 
community acceptance of road user charges as they are for bringing about the 
largest possible efficiency gains from them.  
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In addition to these high-level requirements, any pricing scheme would also need to 
be relatively simple to understand and comply with, including, for example, having 
a simple, single billing system. 

Mass–distance location-based charges have the potential to bring substantial 
efficiency benefits. But they also could entail substantial costs and they pose some 
formidable implementation challenges. In particular, institutional arrangements 
for providing roads would need to change to deliver the full benefits of pricing 
reform. This suggests that a staged approach would be advisable to enable 
satisfactory resolution of these issues. 

9.6  Rail pricing reform options 

Issues in pricing reform for rail infrastructure are quite different from those for road 
infrastructure pricing reform because below-track rail operations already are run 
along commercial lines. Instead, issues relate mainly to the impact of access 
regulation (and also structural arrangements) on pricing efficiency, as well as the 
impact of government contributions on access prices.  

Access regulation and vertical separation of rail freight operations could be 
affecting the ability of below-rail providers to set prices in a way that allows them 
to recover a greater amount of total costs, and thereby reducing their reliance on 
government assistance. For example, the BTRE noted that: 

… regulations that facilitate third-party access to infrastructure may undermine the 
objectives of cost recovery, through siphoning off the benefits of investment to third 
parties. (sub. 69, p. 17) 

These issues are examined further in chapters 11 and 12. 

Some participants also expressed concerns about the efficiency of some rail pricing 
structures, suggesting that there was scope for more finely-tuned pricing and greater 
flexibility within those structures. According to the South Australian Government:  

In rail freight, the Australian Rail Track Corporation charges a flagfall rate, and a 
variable rate based on gross-tonne-kilometres. The charges apply equally to all users. 
This is a simple model to administer and is transparent, but has been designed around 
large inter-modal trains.  

Alternatives to gross-tonne-kilometres could be developed that more accurately reflect 
an infrastructure “consumption” model. This could consider the effects of different 
train types and charge in proportion to the amount of asset used (this is similar to the 
use of “friendly suspensions” for trucks and their ability to apply higher axle loads). 
Peak load pricing may also be worth consideration. (sub. 61, p. 10) 

FINDING 9.3 
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If ARTC is operating in a fully commercial manner, presumably it will assess the 
costs and (revenue) benefits of adopting different charging arrangements. However, 
there remains a question about the commercial focus of government-owned rail 
entities. As discussed in chapters 11 and 12, the Commission sees some benefits in 
stricter application of key elements of the corporatisation model to government-
owned rail corporations.  

Public subsidies for below-rail operators could mean that rail freight is not paying 
for the full costs of infrastructure provision. As for road infrastructure, full cost 
recovery is a desirable pricing principle, in part because it facilitates efficient 
commercial provision of a natural monopoly infrastructure. That said, some 
subsidies to rail may promote efficiency — for example, if they reduce costs arising 
from a road externality (provided that the costs of such an externality have not 
already been internalised or there is not a more efficient remedy available). Some 
subsidies to rail may facilitate the provision of services that benefit the community 
at large and the costs of which therefore are appropriately borne by all of the 
community rather than just freight infrastructure users. However, such decisions 
need to be made in a transparent and rigorous manner, so as to promote social 
objectives as efficiently as possible. 
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10 Reforming road institutions 

 
Key points 
• The institutional arrangements which underpin any system of road-use pricing are 

central to its effectiveness in promoting efficient road provision as well as efficient 
road use — both of which are important ingredients in maximising the productivity of 
the road freight transport sector. 

• Road pricing policies will be more likely to achieve efficient outcomes (strengthen 
market discipline, and influence supply and demand the most) when there is an 
explicit link between road-user prices, revenues received and decisions about future 
road expenditures. 

• In Australia, road infrastructure currently is funded primarily through governments’ 
consolidated funds, as part of annual budgetary processes. While the present 
charging arrangements, in principle, allow sufficient revenue to be collected to 
recover recent past road expenditures, there is no systematic relationship between 
road-user prices and decisions about desirable future road expenditures. 
– Present road funding arrangements potentially lead to inefficiencies and 

distortions in road management and investment decision-making. 
– Future road infrastructure funding requirements in Australia will increase, placing 

greater pressure on the current road funding model.  

• Full implementation and application of the AusLink decision-making framework 
across all jurisdictions would lead to some improvement in road investment 
decisions. However, it is yet to be seen how effective the AusLink processes will 
prove to be in practice. 

• Options for institutional change include road fund and public utility models. Each 
seeks to strengthen the financial discipline on investment and expenditure 
decision-making and bring about a more commercial approach to road provision 
and funding. This necessarily involves a greater reliance on market mechanisms to 
guide road use and investment decisions, and less on political control. 

• While running roads more like a business would help to better align road demand 
and supply, there are many determinants of what is feasible and desirable, 
including: 
– the capacity to charge directly for the provision of road services;  
– the need to address monopoly, access and interconnection features of the road 

network; and 
– the resolution of issues that arise in the context of Australia’s federal system.  
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Maximising the productivity of the road freight transport sector requires, among 
other things, the efficient provision of road infrastructure as well as its efficient use. 
As highlighted in chapter 9, the benefits of reform to road-use pricing are likely to 
fall short of their full potential unless they are underpinned by appropriately 
responsive institutional arrangements for determining road spending. And the 
converse: blurred or distorted signals from road-use prices and revenues will limit 
the capacity of even well-intentioned decision-makers to make efficient future 
spending allocations. 

This chapter turns the focus principally onto the institutional arrangements 
governing road spending decisions, the likelihood that they will promote efficient 
road spending and, to an extent, their compatibility with alternative road pricing 
instruments. It first identifies obstacles and distortions to the efficient provision and 
funding of roads that arise from the current institutional arrangements. A number of 
alternative approaches to the provision of roads, which might help to overcome 
deficiencies in the current arrangements, are then examined. They range from 
measures aimed at strengthening the existing institutional arrangements for 
managing and funding roads, to a more commercial approach to the provision of 
road freight infrastructure.  

10.1 Deficiencies in current funding arrangements 

It is generally accepted that road pricing policies will strengthen market discipline, 
and influence supply and demand the most, when there is an explicit link between 
road-user prices, revenues received and decisions about future road expenditures to 
be undertaken (Heggie and Vickers 1998; Roth 1996; Newberry and Santos 1999).  

In Australia, while there is a link between revenues received from heavy vehicle 
road-user charges and road expenditures on account of heavy vehicles, it is, in 
effect, backward-looking. That is, charges are set to ensure that revenues received 
match recent past road expenditures. So, even if road transport agencies were 
somehow to be assured of receiving the revenue generated from current heavy 
vehicle charges, there would be no direct connection between the revenues they 
would receive and (appropriately evaluated) efficient future levels of road spending 
attributable to heavy vehicles. 

In practice, however, with some exceptions (box 10.1), the linkage between 
revenues received and efficient future levels of road spending is fractured in a 
number of respects. 

• The revenues received by governments from heavy vehicles, for the most part, 
are treated as general revenues and road transport agencies must compete with 
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the bids of other budget-funded public sector agencies for their funding 
allocations. 

• The revenues from charges and taxes on light vehicles’ road-use not only also 
flow into general revenues, they bear no relationship at all to either current road 
expenditure or (efficient) future road funding requirements. Even if road 
agencies were to directly receive revenues from appropriately set heavy vehicle 
charges, they would be reliant on governments allocating to them an appropriate 
share of revenues from light vehicle road-use to fund future road expenditures. 

• There is a substantial mismatch between road-use related revenues received by 
different levels of government and their road expenditure responsibilities: 
intergovernmental grants offset this to some extent, but there are questions about 
their ‘adequacy’ and about incentives they might create which could distort 
efficient decision-making. 

 
Box 10.1 There is some relationship between road revenue received and 

road spending 
At the Commonwealth level, all road-user related revenues received from heavy and 
light vehicles are treated as general revenues. An exception is Federal Interstate 
Registration Scheme (FIRS) revenue, which is collected by the States and Territories 
(according to where the relevant heavy vehicles are registered), deposited with the 
Department of Transport and Regional Services (DOTARS), and then allocated to the 
States and Territories according to a tonne kilometre (tkm) formula. 

At the state level, Victoria, Western Australia, Tasmania, the ACT, and the Northern 
Territory, all treat registration revenues as general revenue and road spending 
allocations are determined in the budget context. However, there are some exceptions: 

• In Victoria, a $17 increase in base motor vehicles registration fees (annually 
indexed) introduced in 2003 is allocated to the Better Roads Victoria Trust Fund 
managed by VicRoads and the Department of Infrastructure (with a special 
emphasis on projects that contribute to economic development). 

• In Queensland, while registration revenue is treated as general revenue, it is largely 
allocated to the road agency for spending on roads, but with Treasury oversight of 
spending decisions.  

• In South Australia, there is formal hypothecation of registration revenue to the 
Highways Fund, but Treasury oversight of spending from the Fund. 

• New South Wales is a stand-out case. All road-user related fees and charges are 
paid (hypothecated) into the Roads and Traffic Authority Fund and spent at the 
discretion of the NSW Roads and Traffic Authority.    
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The absence of a systematic relationship between heavy vehicle road charges, and 
decisions about future road spending was identified by a range of participants as the 
key ‘road governance’ issue in Australia that needs to be addressed (box 10.2).  

 
Box 10.2 Disconnect between road revenues and expenditures 
Participants in the inquiry raised, as a key issue, the institutional disconnect between 
road prices, revenues, expenditures and investment:  

The circle that characterises typical commercial relationships is broken. Revenue that is 
derived from road user charges flows into general revenue, and there is no systematic 
relationship, even at the aggregate level, between the funds made available for investment 
in roads and the revenues that are gathered from road users. (Australian Logistics Council, 
sub. 7, p. 4) 
Another feature of the current arrangements is the institutional separation of 
decision-making on investment and access prices. Decisions regarding expenditures on 
road infrastructure are made by government road agencies at various levels of government 
and independently of pricing decisions made by the NTC and of revenues generated by the 
charges. (ACCC, sub. 44, p. 5) 
A major policy issue for consideration during the review is the linkage between past and 
future expenditure on transport infrastructure with the revenue raised through charging for its 
use. While this appears to be less of an issue overall for the rail system, it is a major issue 
for the road system, with no clear linkages evident to users. (Tasmanian Government, 
sub. 36, p. 3)  
This inquiry has potential to increase charges for road use, consistent with costs imposed by 
users.  However, no mechanisms are in place to ensure that funds collected in relation to 
use of the local road system by freight vehicles are returned to Local Government to 
supplement their revenue base and allow upgrading … (Local Government Association of 
Queensland, sub. 30, p. 2) 
… there is [currently] little relationship between the cost of maintaining freight transport 
infrastructure, the revenue raised from the freight sector by the fuel excise or expenditure by 
the Commonwealth on roads. (New South Wales Government, sub. 50, p. 14) 

 
 

Under current institutional arrangements, heavy vehicle road-user charges are set 
to recover current road spending allocated to heavy vehicles, rather than to fund 
efficient future levels of road expenditure. Moreover, for the most part, the revenues 
received from the charges are treated as general government revenues rather than 
as funds directly available for spending by road agencies. There is no systematic 
linkage between how charges are set and the revenues they generate, on the one 
hand, and decisions about desirable future levels of road funding on the other. 

FINDING 10.1 
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10.2 Implications of the ‘disconnect’ in road demand 
and supply 

There are potential efficiency impacts 

Various participants in the inquiry raised concerns about the efficiency 
consequences of the disconnect between road charges, revenue received and funds 
available for future road expenditure and investment (box 10.3). The potential 
distortions and inefficiencies include:  

• Poor investment signals — Charges paid by road users do not fulfil the normal 
functions of prices in the market place. Ideally, pricing signals would flow 
through to investment by indicating to road managers which parts of the road 
network are most valued by users. However, currently, road expenditure and 
investment decisions are determined as part of the annual budgetary process.  
Heavy vehicle charges reflect network-wide costs actually incurred, rather than 
providing signals to budget decision-makers about the value transport operators 
attach to use of different parts of the road network.  

There can be high costs associated with inappropriate investment decisions, the 
existence of which may influence the efficiency of the road sector for long 
periods after initial construction (for example, over-investment in low value parts 
of the road network and underinvestment in high value parts of it). Poor 
investment choices today can lock road users into suboptimal usage patterns for 
the future.  

• Incentives to protect road assets — Strong incentives currently exist to protect 
or preserve road assets rather than make better use of them. Road agencies can 
be reluctant to allow increased mass, knowing that this will lead to more rapid 
deterioration of ‘their’ asset without any assurance that they will receive the 
revenue required to maintain or enhance it. At the same time, from the 
perspective of road users, there is no effective mechanism to allow them to 
choose to pay for a higher level of asset consumption, irrespective of the 
potential productivity gains. 

• Lack of certainty in investment — Because roads currently are financed from 
general revenues, road agencies effectively compete for funds against other 
government policy priorities. This creates a level of funding uncertainty and can 
leave road funding vulnerable as political priorities change and fiscal constraints 
arise. Unpredictable budget funding can be particularly problematic for 
managing large road construction projects, most of which last many years. It can 
also mean that annual road maintenance and rehabilitation expenditure may be 
vulnerable to budgetary stress.  
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Box 10.3 Participants’ views on the efficiency implications of a 

disconnect between road revenues and expenditures 
A number of inquiry participants pointed to the potential efficiency losses and other 
distortions arising from the absence of a systematic link between road charges, 
revenues and expenditures. 

Poor investment pricing signals 
… pricing will only improve investment decisions if it results in more direct linkage of revenue 
and expenditure. The [current] lack of this linkage in the road sector would suggest that it 
would be difficult for pricing signals to flow through to investment. (NTC, sub. 17, p. 79) 
[the current] … institutional arrangements for the ownership and management of roads, 
including the receipt of revenue and allocation of funding, do not signal or facilitate efficient 
investment. (Queensland Rail, sub. 53, p. 88) 
For as long as this continues to be the case, one of the two main benefits of improved 
infrastructure pricing – better signals on what investment is justified and where – cannot be 
realised in the road sector. (Australian Logistics Council, sub. 7, p. 4) 

Incentives to protect road assets 
Since the [road] agencies are effectively rewarded for reducing internal costs rather than for 
maximising the net value of services provided, they have an incentive to limit the service 
capabilities of the assets provided and impose prescriptive regulations on the way in which 
roads can be used. (Australian Logistics Council, sub. 7, p. 5) 

Funding uncertainty 
Because [road] agencies do not receive direct funding from infrastructure users they are 
subject to the budget process for capital and maintenance funding and compete with other 
departments and agencies. Budget allocation is based on cost benefit analysis as well as 
political priorities. This can create uncertainty on future funding. (NTC, sub. 17, p. 19)  

Road charges ‘just another tax’ 
Thus, the revenue from the variable component of the heavy vehicle road charging regime, 
the diesel fuel excise, becomes part of consolidated revenue. As a road user charge the 
diesel fuel excise, although stated in terms of 20 cents per litre … is essentially 
indistinguishable from the fuel excise paid by motorists in general. (Engineers Australia, 
sub. 5, p. 7)  
While formally these payments are described as a road user charges, in practice they are 
treated as a tax. (Australian Logistics Council, sub. 7, p. 4) 

Acceptability 
… the Australian Government should not increase heavy vehicle charges without a 
commitment to return funding to the freight network. The failure by the Australian 
Government to commit to re-investing increased fuel excise charges into freight 
infrastructure under the Third Heavy Vehicle Determination was a major obstacle to reform. 
(Queensland Government, sub. 40, p. 4) 
This lack of a relationship between charges and expenditure was raised as an issue during 
consultations on the Third Determination. (Tasmanian Government, sub. 36, p. 3)   
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Other consequences 

Road charges are perceived as ‘just another tax’ 

Unlike users of rail freight infrastructure, who generally pay charges (flagfall plus 
variable) set for each ‘stand-alone’ freight haul, charges for road freight 
infrastructure users consist of a combination of an upfront annual registration 
charge unrelated to actual road use and an indirect use-related charge embedded in 
diesel fuel prices. Not surprisingly, given this, heavy vehicle charges are widely 
regarded as taxes rather than ‘prices paid for services’.  

Correspondingly, even though under current institutional arrangements for setting 
heavy vehicle charges, an increase in charges would reflect an actual increase in 
spending attributable to heavy vehicles’ road use, proposals to increase charges are 
likely to meet the same resistance as tax increases typically receive — and for 
similar reasons: there is no capacity for those paying the charges to respond to 
inappropriate or inefficient expenditure decisions by withholding their financial 
contributions, or diverting them to alternative suppliers.   

There is weak accountability to road users 

Because expenditures on roads are determined as part of periodic allocations of 
public funds, rather than in direct response to demand, the accountability of road 
managers is to government, not road users. That accountability to governments, 
moreover, is likely to be more about whether monies are spent as appropriated, and 
whether expected outputs were delivered, than about whether outcomes best met the 
needs of users. 

If road users wish to influence the way the road network is managed, they have to 
engage in the political process to obtain changes in budget allocations and priorities. 
This can be a time consuming and difficult way to effect change, largely because 
the priorities voters want to signal span a mix of different policies.  

Heavy vehicle road-user charges, as currently determined and applied, 
understandably appear to road freight operators more like taxes than prices. 
Moreover, they offer weak signals to decision-makers about the desirable level 
and pattern of future road spending and, combined with funding arrangements 
for road spending, create incentives for road managers to preserve existing road 
assets rather than facilitating their optimal use. 

FINDING 10.2 
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Is there adequate investment in the road network?  

A variety of studies suggest that investment in road infrastructure in Australia may 
not be adequate.  

In their recent report on the infrastructure needs for Australia, Infrastructure: 
Getting on with the Job, the Committee for Economic Development Australia 
(CEDA 2005) note: 

Much of Australia’s infrastructure is at a crossroads. Following two decades of under-
investment, vital elements of the nation’s infrastructure are in serious disrepair, if not 
crisis. Australia’s infrastructure – investment sunk in land, such as roads … is 
struggling to cope with the cumulative demands of Australia’s sustained period of 
economic growth 

There is a serious backlog of infrastructure investment, in water, energy and transport, 
estimated at $25 billion, which require immediate attention. (p. 5) 

Empirical work carried out by Econtech for the Australian Council for 
Infrastructure Development suggested that road infrastructure underinvestment in 
Australia is about $10 billion (Econtech 2004). 

In their 2005 Australian Infrastructure Report Card, Engineers Australia rated the 
adequacy of road infrastructure poorly, with national roads being only adequate 
overall, despite upgrade work on the eastern seaboard. (The relative ratings were: 
national roads C+, state roads C, and local roads C-). Engineers Australia (2005) 
point to the need for an increase in investment in key infrastructure (including 
roads): 

Infrastructure renewal studies undertaken within various infrastructure sectors 
throughout Australia have generally found that the level of investment in infrastructure 
renewal and maintenance is not sufficient to maintain service level standards or achieve 
the best lifecycle cost outcomes. There is an immediate need for increased funding for 
maintenance and renewals. (p. 8)  

Engineers Australia (2005) also note that inadequate provision of road 
infrastructure, in particular, relates to shortcomings of the current funding 
mechanism: 

One of the major concerns of Engineers Australia has been the level of funding 
allocated to maintenance of Australia’s road infrastructure. Existing infrastructure is, in 
some cases, in a disturbing state …  

… Lack of funding for infrastructure is a fundamental issue. Budgetary commitments 
to critical infrastructure elements are often only short-term … There are numerous 
competing priorities for limited funds and there is little provision for funding to address 
changing community expectations and levels of service.  
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… Recent public debate has emphasised the need for much better funding mechanisms 
to provide for current infrastructure needs and, just as importantly, to provide 
infrastructure for future generations (pp. 3–9) 

The recent NSW Auditors-General’s performance audit of the condition of State 
roads reported that their structural condition and expected life is declining as a 
consequence of deferred road rebuilding works: 

While the level of rebuilding may fluctuate around the long term target, the RTA 
[Roads and Traffic Authority of NSW] has not achieved its target at any time this 
decade. The average expected life of State Roads is 40 years, but the current rebuilding 
rate means that RTA will need to get 83 years out of them on average. While still in 
service, 16 per cent or 3,000 kilometres of the network has reached its expected life and 
its future performance is unpredictable. (The Audit Office of New South Wales 
2006, p. 4) 

The Queensland Government also highlighted inadequacies in the quality of the 
road network resulting from a substantial shortfall in road spending: 

What is apparent is that there is a current massive shortfall in investment in road 
spending nationally. … Despite a massive increase in the State’s investment in roads, 
roads like the Bruce Highway and Ipswich Motorway (which are the Australian 
Government’s responsibility) fail to provide even an adequate level of service to the 
motorists and freight vehicles that need to use them. (sub. DD117, p. 28) 

In developing the AusLink strategy for the Brisbane–Cairns corridor, DOTARS 
(2006b) identified the relatively poor condition of the road pavement as one of the 
six key strategic issues for the corridor, with some sections of road pavement 
‘already over 30 years old and have major safety deficiencies’. (p. 7) 

Supported by detailed case studies, the Australian Livestock Transporters 
Association (ALTA) argue that suboptimal investment in the road network has led 
to  infrastructure bottlenecks that have stopped certain roads being uprated for 
modern heavy vehicles:  

… The main constraints to uprating of the roads identified in the case study include 
inadequate length of turning lanes, short merging lanes, low bridge heights and 
insufficient line-of-sight for multi combination vehicles to undertake turns without 
disrupting through traffic. (sub. 38, p. 2) 

In addition, the ALTA notes that the current prescriptive regulations and 
infrastructure bottlenecks have resulted in a productivity barrier to their industry, 
effectively amounting to a tax: 

The ALTA believes these non-price barriers [failure to adopt best-practice regulation] 
impose a significant “tax” [between 15 and 20 percent] on the [costs of the] road 
transport sector and, hence, users of road transport services. The non-price barriers 
arise from the failure of some state governments to adopt best-practice regulation of 
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road users. They also result from the presence of “infrastructure bottlenecks” that have 
stopped certain roads being uprated for use by modern multi combination vehicles. 
(sub. 38, p. 1) 

While it can be difficult to determine empirically the extent to which efficient 
investment is, or is not, taking place across the road network, these studies suggest 
that there is inadequate or distorted investment in parts of the Australian road 
network. Moreover, the substantial increases in annual road spending (particularly 
capital spending) that have occurred in the last few years (chapter 5) may also be 
indicative of previous under-investment in road infrastructure. However, within this 
inquiry, the Commission has not been able to undertake the detailed analysis 
necessary to make conclusions on the overall adequacy of road investment. 

Current road funding arrangements potentially lead to inefficiencies and 
distortions in road management and investment decision-making. 

The Commission is not in a position to assess the many claims that road 
infrastructure expenditure is inadequate or that it has been for some time. 
However, a range of evidence suggests that there is scope to improve investment 
outcomes by making decisions more responsive to the needs of road users. 

10.3 Pressures on the current road funding model 

As noted previously, the demands on Australia’s road transport infrastructure are 
expected to increase in the future, with a projected doubling of the freight task 
within 20 years:  

Freight forecasts from the Bureau of Transport and Regional Economics (BTRE), 
generally regarded as Australia’s leading transport research organisation, suggest that 
the land transport freight task will double within the next 20 years. These conclusions 
are generally supported by others working in this field and validated in the Department 
of Transport and Regional Services AusLink White Paper. (SKM 2006, p. 7) 

Given that economic growth is contributing to most of the future road infrastructure 
requirements then, provided there is proportional growth in public revenues, there 
should be sufficient public funds to finance most of the requirements. However, this 
may not necessarily be the case for a number of reasons.  

First, the freight task is projected to grow faster than GDP (BTRE 2006b).    

FINDING 10.3 
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Second, there currently are, and increasingly will be in the future, pressing public 
policy issues competing for scarce taxpayer funds, such as rising health care needs 
associated with population ageing (PC 2005a). DOTARS (2004) has observed: 

Requirements for increased public spending on transport infrastructure will be harder to 
meet in the face of budgetary pressures, lack of land, and the effect of growing 
environmental and social costs. (p. 14) 

Third, there can be community resistance and political unwillingness to have tax 
burdens grow in line with income growth (OECD 2006b). This is relevant to heavy 
vehicle charges, which are regarded as taxes rather than prices paid for road 
services. The failure of the National Transport Commission’s (NTC) Third 
Determination could be seen as a manifestation of this.  

The current road funding model in Australia can be expected, therefore, to come 
under increasing pressure in dealing with future road infrastructure requirements 
and other challenges facing Australia’s national road network. Alternative funding 
arrangements will therefore need to be examined. At the same time, the increasing 
demand on the Australian road network heightens the need for a more effective 
pricing mechanism (ideally, location-based pricing) that can respond to and 
influence road user demand and provide appropriate incentives for investment in the 
road network.  

Future road infrastructure requirements are expected to increase substantially, 
placing greater pressure on the current budget-based road funding system. 
Alternative funding arrangements will need to be considered. Future growth in 
freight demand makes it increasingly important to have a pricing mechanism that 
more effectively signals costs to road users as well as guiding road investment 
needs.   

10.4 Institutional approaches 

It is generally agreed that there are flaws in Australia’s current institutional 
arrangements for charging heavy vehicles for the costs associated with their use of 
the road system, and for the allocation of funds to meet future road infrastructure 
needs. What is not immediately obvious, however, is what reforms to road pricing 
and funding, and to the institutional arrangements that would be needed to support 
and sustain them, would be feasible as well as desirable. 

FINDING 10.4 
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Several participants to the inquiry emphasised that the potential success of any new 
road pricing framework is necessarily dependent on complementary institutional 
reform.   

… one of the most important functions of improved infrastructure pricing is to 
encourage and reward investment in infrastructure. But improved pricing will only do 
this if it is supported by an appropriate fiscal framework and institutional structures. 
(Australian Logistics Council, sub. 7, p. 4) 

… the road sector is hindered by the failure to link pricing signals with investment ... 
Pricing reform will be limited in its impact if the institutional arrangements are not 
addressed. (NTC, sub. 17, p. 93) 

The reform of road pricing will require reform of the current institutional arrangements 
for heavy vehicle charges and the provision of road infrastructure, including the 
objectives of road agencies, their governance structure and their funding arrangements. 
(Queensland Rail, sub. 53, p. 86) 

Strengthening decision-making processes 

A starting point for considering improvements to road provision and funding 
arrangements is measures aimed at strengthening the current road-related 
decision-making processes. The Discussion Draft emphasised that a well 
functioning road infrastructure funding mechanism should include a clear project 
selection process, strong stakeholder involvement and public transparency. This was 
supported by participants (for example, NSW Government, sub. 96; NTC, sub. 101; 
NatRoad Ltd, sub. DD82; Australian Council for Infrastructure Development Ltd, 
sub. DD109). 

The new decision-making framework that has been developed as part of the 
AusLink apparatus — The National Guidelines for Transport System Management 
2004 (the ‘Guidelines’) (box 10.4) — aims to improve ‘transparency, consistency 
and clear objectives in assessments’ for transport planning and project appraisal 
across all Australian jurisdictions (and all levels of government), including AusLink 
(ATC 2004a).  
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Box 10.4 National Guidelines for Transport System Management 
The Australian Transport Council Guidelines are intended for use by anyone 
developing or appraising a project proposal for government funding. Importantly, the 
Guidelines have been developed collaboratively by all levels of government in 
Australia. 

Specifically, the Guidelines aim to: 

• serve as a national approach to strategic planning and project appraisal for land 
transport; 

• complement and inform the existing practices in individual jurisdictions; 

• be applicable to road, rail and multi-modal infrastructure projects, and to 
non-infrastructure proposals that improve the management of transport 
infrastructure; 

• promote consistency in the way proposals are assessed within the same mode and 
across modes, and by different jurisdictions and individual analysts; 

• promote transparency, consistency and clear objectives in assessments; and 

• provide a framework for strategic planning and for appraisal of specific proposals by 
all jurisdictions in Australia, including AusLink. 

Source: ATC (2004a).  
 

A number of participants expressed support for the AusLink approach. For example, 
Pacific National (PN) note: 

The good news is that the Australian Government already has in place a framework 
within which pricing issues can be addressed as part of a strategic approach to land 
transport infrastructure. Despite the current limitations of AusLink, this process can be 
modified to provide more efficient, competitively-neutral outcomes for freight market 
transport challenges in key corridors. (sub. 41, p. 3) 

Likewise, the Queensland Government state: 
Queensland has already indicated that it will adopt the ‘National Guidelines for 
Transport System Management’ for all infrastructure, which provide a sound basis for 
project selection, appraisal and stakeholder engagement. Queensland’s Department of 
Main Roads (MR) and Queensland Transport (QT) have been active participants in 
developing the Guidelines and are satisfied with their content. (sub. DD117, p. 16)  

In support of road project decision-making, the principal elements of the AusLink 
methodology include:  

• strategic merit tests to assess how well a project fits with the government’s 
objectives; 

• cost–benefit analysis at the detailed level; and 
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• a business case that brings together the results of the strategic merits test and 
detailed cost–benefit analysis together with any other analyses (for example, 
financial and environmental) relevant to the particular project. (DOTARS 
2006b) 

An important phase in the AusLink approach is post-completion review and 
evaluation. This involves a review being conducted of the performance of projects, 
programs, strategies, policies and the degree of success in achieving planned 
objectives and outcomes (phase 7). Evaluation can occur throughout the life of the 
project, and up to five to ten years following its completion. 

The AusLink decision-making framework has been endorsed by the Australian 
Transport Council (ATC) and is intended to be progressively implemented across 
all jurisdictions. However, full implementation as envisaged may take time, 
because:  

• the approach proposed in the Guidelines represents a substantial shift in the 
approach to transport planning and management; 

• it is recognised that different jurisdictions will be differently placed to move to 
the new approach; and 

• in a number of jurisdictions, investment programs for the short-term have 
already been committed to by governments.   

Nevertheless, full and timely application of the guidelines across all levels of 
government in Australia would be desirable. However, the success of the AusLink 
framework in supporting and improving road investment decision-making will 
depend on how rigorously the methodology is applied to project planning and 
appraisal in practice. In particular, the integrity of the funding decision-making 
framework relies on decision-making being undertaken in a transparent and 
consultative way, with full engagement of interested parties.  

Full implementation and application of the AusLink decision-making framework 
across all jurisdictions would be likely to lead to some improvement in road 
investment decisions. However, it is yet to be seen how effective the AusLink 
processes will prove to be in practice. 

FINDING 10.5 
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Alternative models for institutional change 

While strengthening approaches to evaluation of proposed freight infrastructure 
projects or programs might have a substantial pay-off in terms of how public sector 
funding is allocated between competing proposals, there remains significant 
potential for improving road funding decision-making through reforms to the 
institutional frameworks that support decision-making processes. A key requirement 
would be that decisions about funding and charging should reflect, to the greatest 
extent possible, how a commercial operator of road infrastructure would set and 
structure prices (‘charges’) and determine future expenditure — capital as well as 
recurrent. 

A range of potential institutional reforms could help achieve a more commercial 
approach to road provision and funding, and a better connection between road 
demand and supply. Running roads more like a business inevitably involves 
devolution of decision-making and responsibility for road provision and funding 
(box 10.5). It also necessarily means a greater capacity to charge directly for road 
access and use.  

Although numerous variations are possible, there are, in essence, four broad 
models: 

1. Departmental model, with hypothecation of road revenue — roads are managed, 
and investment decisions made, through a government department, as is done 
currently, but with hypothecation of revenue from road taxes and charges to fund 
road investment and expenditure.   

2. Dedicated Road Fund — devolution of responsibility for management and 
funding of roads to an autonomous road fund manager/agency. Dedicated 
sources of revenue are paid directly to the Fund, usually from specific 
road-related taxes and charges, and separate from governments’ consolidated 
funds. The Road Fund is responsible for the allocation of road funds in an 
efficient and transparent way. 

3. Public utility model — involves the commercial operation of publicly owned 
roads. In this model, financially viable road companies are established which 
have responsibility for all or parts of the road network. Road companies are 
owned by governments but governed along commercial lines — with a 
management board, statement of corporate intent and profit objectives (that is, 
reasonable returns on capital). Road companies have the authority to charge road 
users directly for road access and use. 

4. Privatised model — full private ownership and management of at least parts of 
the road network. Road companies would directly charge road users and be 
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subject to all business laws as well as government regulation of monopoly 
features of the road network.  

 
Box 10.5 The road provision and funding task 
The provision and funding of road infrastructure can be considered in terms of the 
following key road-related tasks: 

• Setting overall road-related outcomes. 

• Undertaking project appraisals. 

• Deciding on the aggregate level of expenditure on road provision. 

• Deciding how that expenditure is to be allocated between different projects — new 
construction, rehabilitation and maintenance of existing roads. 

• Supervising project delivery to ensure decisions have been implemented efficiently. 

• Charging for the use of roads.  

The way in which these tasks are undertaken can differ considerably, depending on: 

• Who is responsible for undertaking the task; 

• Accountability for outcomes achieved; and 

• How performance is monitored.  
 

The institutional options involve a different mix of accountabilities, responsibilities, 
independence (from political influence) and transparency of decision-making in 
carrying out the road provision and funding task. The capacity of the different 
institutional approaches to align road demand and supply, and therefore improve the 
overall efficiency of investment and ultimately the road network, will largely 
depend on the extent to which they promote a more direct relationship between: 

• road use and road charges; 

• road service providers and road users; and 

• road revenue, and road expenditure and investment. 

While some institutional options may provide a basis (or step) for moving to other 
approaches, particular elements from different options may be considered desirable. 
The relevant questions are what are the key institutional features that would 
improve governance of the road network; and to what extent would they address the 
identified shortcomings in current arrangements for road pricing and for road 
provision and funding. The key features and relative merits of each model are 
examined, as well as important issues that would need resolution in seeking to 
implement them in Australia.  



   

 REFORMING ROAD 
INSTITUTIONS 

269

 

10.5 Departmental approach, but with hypothecation?  

The existing departmental approach 

Under the current ‘departmental’ model of road provision, governments make 
decisions about the aggregate level of funds to be invested in road infrastructure for 
any particular year and the allocation of those funds. They decide what road 
projects will be undertaken, including the balance between road maintenance and 
new construction. Government road agencies are primarily funded from 
consolidated revenue appropriated through the annual budget process, with some 
hypothecation. Figure 10.1 provides a stylised illustration of the relevant tasks and 
accountabilities in the existing departmental model.  

Figure 10.1 Current departmental approach 

Outcomes

Outputs

Allocation of 
funds

Level of funds

Road funding proposal

Activity or outcome Responsible entity

Safety, Economic, 
Environmental and 
Social

Road projects:
New construction
and maintenance

Final selection
of projects – project 
assessment

Budget funding and 
some hypothecation
of road user charges

Project appraisal : 
benefit -cost analysis,
multi-criteria analysis
and network modelling

Government

Road agency

Government

Government

Road agency

 

Once decisions have been made on what road projects will be undertaken and the 
necessary funding is provided, it is then the responsibility of the road agency to 
deliver the approved projects. The road agency is primarily accountable to 
government for delivering road projects. Road authorities are essentially managed 
and funded as a government department, rather than a commercial entity. Unlike 
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corporatised Government Trading Enterprises (GTEs), for example, road authorities 
receive virtually no income from their services.  

Given the lack of direct charging for road use under the department model, 
performance monitoring of road authorities by government can be difficult. 
Governments cannot readily use traditional measures of financial performance to 
monitor directly the performance of road agencies. Instead, oversight and 
performance monitoring has the tendency to focus on the extent to which approved 
projects have been completed ‘on time and within budget’. 

The willingness of governments to fund road programs is determined by the priority 
that is placed on roads relative to other government programs, in the context of 
overall available budget funding. In practice, road-related investment and 
expenditure decisions typically are constrained and influenced by a mixture of 
political and institutional considerations, as well as by community expectations. 
Annual budget allocations for road funding may therefore bear little relationship to 
underlying needs or to users’ willingness to pay. As Heggie and Vickers (1998) 
note: 

[With budget allocation] There is no hard budget constraint (that is, no direct link 
between revenues and expenditures), no price to ration demand (do users want more or 
less of particular road services?), and expenditures are not subjected to the rigorous 
tests of the marketplace (how much road spending can the economy afford?). (p. 19) 

The NTC point to a level of investment uncertainty from budget funding:   
Because agencies do not receive direct funding from infrastructure users they are 
subject to the budget process for capital and maintenance funding and compete with 
other departments and agencies. Budget allocation is based on cost benefit analysis as 
well as political priorities. This can create uncertainty on future funding. (sub. 17, 
p. 19) 

In response to the Discussion Draft, the Queensland Government considered that 
there are substantial efficiency gains from improved road investment under the 
existing departmental model through improvements in the decision-making 
processes and returning the revenue received from fuel excise to the roads. 

Queensland proposes that the Commission reconsider the potential benefits of making 
the revenue raised by road users through payment of fuel excise available for 
investment in those roads. In particular, Queensland proposes that the Commission 
reconsider the viability of the departmental model in the context of a commitment by 
the Commonwealth to reinvesting some or all of the fuel excise revenue coupled with 
improvements in infrastructure investment decision making. (sub. DD117, p. 28)  

Governments are directly accountable to the electorate for road-related outcomes. 
However, current funding arrangements do not readily allow road users to signal 
their preferences to road operators. The primary mechanism road users have to 
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influence the way the road network is managed, and investment priorities 
determined, is to operate through the political process to effect change.  

The current departmental approach to funding road provision, combined with 
PAYGO-based charges, is characterised by poor accountability to road users, the 
absence of pricing that is responsive to costs and demand, and the lack of a 
systematic link between road revenues and efficient future expenditure. It provides a 
weak connection to the underlying needs of road users and their willingness to pay. 

Hypothecation of road revenue 

A possible modification to the traditional departmental process for funding roads is 
to provide for hypothecation of road revenue. This is where at least some revenue 
from road tax bases (such as vehicle registration charges and fuel excise tax) is 
legislatively earmarked for road spending. That is, there is a pre-commitment of 
taxes or charges to support, or fully fund, road expenditure and investment. Funds 
typically are channelled through governments’ consolidated revenue accounts to 
road departments and agencies.  

The benefits of hypothecation are that the earmarked tax revenue can lead to more 
efficient expenditure decisions, particularly when the taxes chosen are levied only 
on road users who benefit from those expenditures (Newbery and Santos 1999; 
Heggie 2006). A pre-commitment of future road revenues may also reduce 
uncertainty in funding and help facilitate the proper design and management of 
multi-year road investment programs. That said, however, the benefits of road 
charging linked with hypothecation are very much dependent on the institutional 
arrangements and decision-making processes that support it.   

Hypothecation of road revenue will have only a limited effect on efficient road 
expenditure and investment decision-making where the earmarked taxes cover only 
a proportion of road expenditure, where road funds are derived from other non 
road-related revenue sources, or where the hypothecated road revenue is used for 
other purposes by government. This is because road spending would effectively 
bear little relationship to the road taxes or charges levied.  

FINDING 10.6 
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While hypothecation has the potential to reduce uncertainty about what road 
funding will be available to spend in the future, and improve the efficiency of road 
spending decision-making, two particular problems arise in the current Australian 
context: 

• With few exceptions, road agencies currently are unable to receive road revenue 
directly and still need budget authorisation by governments for road spending   
(that is, the department model, where funding is an integral part of the political 
process). At the same time, the revenues available for road spending depend on 
the level of charges set by government.  

• Road charges hypothecated based on a PAYGO approach reflect what is 
currently being spent on roads, not desirable future spending on maintenance and 
new construction. This can provide incentives to spend what is received in any 
particular year, thereby potentially resulting in over (or under) investment.  

Although arrangements can be put in place to address these problems, essentially 
they require institutional arrangements that extend beyond the ‘departmental’ 
model. For example, separate and independent management and allocation of funds, 
‘forward-looking’ charges and revenues that reflect prospective road expenditures, 
and the capacity to adjust the level of road charges. These requirements would be 
better handled through a Road Fund model, as discussed next. 

Hypothecation of revenues from road charges and taxes can yield benefits, but these 
are unlikely to be realised within the existing departmental model for funding road 
expenditures. 

10.6 A Road Fund (or Funds)? 

Road funds come in various forms. However, they generally have the common 
objective of providing regular finance to support spending on roads, keeping the 
revenues separate from the governments’ consolidated account and allocating road 
funds in an efficient and transparent way.  

To promote achievement of these objectives, a road fund needs to be more than just 
hypothecation by another name. In particular, it requires governance arrangements 
that are a significant step-up compared with the model of a general government 
agency funded by hypothecated revenues. That is, such a fund requires a significant 
devolution of responsibility and decision-making away from direct government 
control to an autonomous agency, directed by an independent board tasked with 
managing the funding of recurrent and capital road expenditures.  

FINDING 10.7 
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The key elements of a road fund typically include the following: 

• Revenues from road related taxes and charges are dedicated to road expenditure 
and are deposited in a separate stand-alone fund, rather than consolidated 
revenue. Road expenditure is largely or fully funded by road users. 

• Governance according to a corporate structure, at arms-length from Government, 
with an independent board (and independent Chairman) overseeing the fund, 
supported by a secretariat managed by a Chief Executive Officer (CEO).   

• The allocation of road funds by the board according to pre-specified assessment 
criteria (with the road works usually undertaken by separate road agencies and 
local governments). 

• Oversight to ensure effective delivery of road projects and accountability of road 
agencies. 

Road funds have been around in different forms for a number of years (New 
Zealand 1953, and amended in 1996 and 2004; Japan 1954; United States 1956). 
Funds were also implemented in many developing countries (during the 1970s and 
1980s) and transition economies (in the 1990s) though with limited success. 
So-called first-generation funds were characterised by poor financial management 
and governance, no distinction between road-user charges and general taxes, 
leakage (unauthorised withdrawals) and difficulties collecting road taxes and 
charges (Heggie and Vickers 1998; Roth 1996; Newberry and Santos 1999). 
Moreover, there also was no assurance of efficient allocation between maintenance, 
rehabilitation and new investment (McCleary 1991). Modern road funds (such as 
those operating in South Africa, Japan, New Zealand and the United States) are 
structured along more commercial lines (see box 10.6 on the New Zealand system).  
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Box 10.6 New Zealand’s Road Fund  
Land Transport New Zealand (LTNZ) is a Crown Entity responsible for land transport 
funding and safety in New Zealand. It has three ‘statutory independent’ functions: 

• Determining whether particular activities should be included in the National Land 
Transport Programme (activities means a land transport capital project, transport 
service, or maintenance programme). 

• Approving funds for land transport activities. 

• Approving procedures for procurement of activities. 

The statutory objective of LTNZ is to ‘allocate resources and to undertake its functions 
in a way that contributes to an integrated, safe, responsive, and sustainable land 
transport system’. (Land Transport Management Amendment Act 2004) 

LTNZ purchase of road outputs is financed through the National Land Transport Fund 
(NLTF) which receives revenue from fuel excise, road user charges, and motor vehicle 
registration and licensing fees. LTNZ recommends to Government the level of these 
charges. 

The executive structure of LTNZ is akin to a corporate model. It is governed by a six 
member board appointed by the Minister of Transport.  

LTNZ has a high level of autonomy in deciding how funds will be allocated and carrying 
out its other functions. Key objectives, outputs and operating principles are determined 
by Government and specified in Statute, a Statement of Intent and annual performance 
agreements.   

The performance of LTNZ is evaluated against the performance agreement with the 
Minister of Transport. Reporting requirements include the production of an annual 
report which is audited and tabled in Parliament. 

Sources: LTNZ (2005a; 2005b); Land Transport Management Amendment Act (2004).  
 

The road fund approach provides an example of a funder–provider split in the 
delivery of road outputs (figure 10.2). This is because the fund itself does not 
undertake detailed investment appraisal or road project delivery. Rather, it relies on 
road controlling agencies and local government for these functions. In this way, the 
fund essentially acts as a ‘banker’ in allocating funds for road outputs. It takes an 
active role in allocating funds where the business case is strongest and according to 
pre-specified criteria that seek to maximise the benefits to the community. 

There is a further separation of tasks at the road provider level. It is increasingly the 
case (in Australia and overseas) that the road agencies’ planning and management 
functions are separate from the actual implementation of roadworks. This separation 
addresses the potential conflict of interest that may arise when road agencies act as 
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the customer (or client) for the services provided, as well as the provider of those 
services. 

Figure 10.2 Road Fund: broad institutional arrangements  
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Under this approach, road provision effectively is delegated to the road fund 
(figure 10.3), with government setting the strategic focus, key decision-making 
parameters and specific outputs and outcomes it requires. For example, objective(s), 
operational principles and goals are typically specified in legislation, Statements of 
Intent or Performance Agreements with the government. In this way, the road fund 
board has the autonomy to determine what road projects will be undertaken with 
available resources, against project selection criteria shaped by government. The 
fund is therefore primarily accountable to the government for delivering its 
mandated task. The mechanisms through which performance is evaluated are 
similar to government departments and GTEs. These include annual disclosure and 
reporting requirements to the legislature.  
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Figure 10.3 Allocation of responsibility under a Road Fund 
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What are the advantages of a Road Fund? 

A road fund approach to road governance can help to strengthen the linkage 
between road users and providers, and road revenue, expenditure and investment. 
Its advantages largely derive from the potential for increased transparency, 
independence of decision-making and funding, and a more commercial governance 
structure: 

• Greater financial and decision-making independence — The road fund 
framework provides a relatively high degree of financial independence from  
governments’ annual budget processes, particularly when fully-funded by road 
users and road revenues flow directly to the fund. This helps promote a link 
between road prices, revenues, expenditures and investment. Control over 
revenue requirements can also mean increased scope for forward planning, 
particularly if the fund is able to borrow to finance economically justified road 
works and can influence the level of the road charges applying to users. In this 
way, road revenue and funding remain ‘budget neutral’. The prospect of a more 
stable flow of road finance could be expected to enhance investment certainty, 



   

 REFORMING ROAD 
INSTITUTIONS 

277

 

planning and decision-making. The institutional arrangements that underpin a 
fund also provide a relatively high level of independence in decision-making. 
Road funding priorities and allocation decisions are effectively at the discretion 
of the fund board, at some remove from government and political 
decision-making, albeit guided by particular parameters and operating principles 
set by government.   

• Improved transparency and accountability — Road funds involve the separation 
of control over funding from implementation responsibilities, the separation of 
road user charges (both direct and indirect) from general taxes and improved 
governance of these funds. As a result, the overall transparency of road funding 
and provision is improved. This can help strengthen the financial discipline on 
investment and expenditure decision-making as road funding priorities, trade-
offs and project allocations are subject to wider scrutiny. A greater level of 
acceptance and compliance with the road charging framework may result due to 
improved visibility of what is paid for roads and (the merits of) what is actually 
received.  

• Strengthened governance arrangements — A corporate management structure 
whose executive is overseen by an independent board, and who have a strong 
interest in well managed (and funded) roads, can improve financial performance 
and commercial decision-making. Indeed, this structure is the underlying basis 
of the corporatisation model applying to GTEs in Australia. A corporatised 
structure could also change the incentive system facing the fund by recasting 
road users as customers, rather than taxpayers, and improve responsiveness to 
road user preferences (Heggie 2006). In this way, the relationship between road 
providers and users may be strengthened. At the same time, responsibility for 
delivering pre-specified road outputs and outcomes, within a formal 
accountability framework, imposes a performance discipline on the fund board 
and management. 

What are the limitations? 

Given that road funds are a strengthened form of hypothecation, similar limitations 
can apply. The potential efficiency benefits from a road fund approach can be 
limited if the revenue source is unrelated to road use, the road charges/taxes cover 
only a proportion of road expenditure (and revenue is necessarily obtained from 
other sources), or if notionally hypothecated road revenue can be easily diverted to 
other purposes. These factors can reduce the likelihood of the road fund model 
enhancing the efficiency of road expenditure and investment decisions.  

Inefficiencies and funding uncertainty may still arise if road-related revenues are 
channelled through governments’ consolidated revenue account to the road fund. 
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Unless formally ‘locked in’, the level and allocation of hypothecated revenue to the 
fund may be subject to competing government priorities. The funding stream could 
be expected to be more certain if road revenues are deposited directly with the fund. 
A number of countries (including New Zealand) have introduced legislation to 
achieve this.  

Where road revenue is hypothecated to the road fund, potential inefficiencies can 
still arise if the road charge is incorrectly determined, resulting in over (or under) 
investment in the road network. A formal mechanism would therefore need to be in 
place for adjusting charges to ensure that the road fund generates only revenues 
needed to meet desirable future requirements. This means that the board should 
have the power to set road charges, or at least make recommendations to 
government as to their appropriate level. It also means that the fund board should be 
permitted to carry forward under-spending in any particular year and, if necessary, 
borrow funds against future revenue streams.  

Key design and implementation issues  

The governance and regulatory aspects of a road fund are critical to the success of 
devolved road management and financing, as overseas experiences attest. Box 10.7 
identifies a number of best-practice principles that should underpin a road fund. 
However, implementing the road fund model in line with these principles in 
Australia would pose a number of challenges, principally because of different 
responsibilities of different levels of government.  

A major objective of a road fund is to link road revenues to (efficient) road 
spending. A threshold issue is how this can be achieved given the current mismatch 
between revenues from the current heavy vehicle charging system (most of which 
accrue to the Commonwealth) and road use and expenditure across jurisdictions.  

One possible approach is simply for each jurisdiction to establish a road fund, 
funded by revenues (road related or not) that it collects. (Some States virtually do 
this now, by hypothecating at least parts of road related revenues to funds. The 
degree of autonomy in decision-making about spending the funds varies, however). 
For example, the Australian Government could establish a road fund to provide a 
dedicated source of revenue to finance national roads and each State and Territory 
would establish an appropriately designed fund (or transform one they already have 
so that it aligns with best-practice principles) to finance the roads for which they are 
responsible. There could be some significant benefits from this approach if each 
fund were granted dedicated funding sources and, importantly, given appropriate 
autonomy to allocate funds efficiently. But this model would not address the 
jurisdictional mismatch between existing national heavy vehicle charges and 
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expenditures incurred. Most revenue would continue to accrue to the 
Commonwealth rather than the States and Territories. 

 
Box 10.7 Some best-practice design features for a Road Fund 
• Clear objectives and principles — The economic, environmental and social goals of 

the road fund should be clearly specified by government, along with guiding 
principles for carrying out tasks. These can be embodied in legislation, a statement 
of corporate intent and a performance agreement with the Minister (which is publicly 
available). This not only provides guidance for investment and expenditure decision-
making by the fund, but it also facilitates accountability and provides a reference 
point for performance monitoring.  

• A corporate governance structure — A road fund approach to road governance 
involves a greater devolution of responsibility for road provision and funding. As is 
the case with many GTEs, a management board should oversee the operations of 
the road fund. The board should be presided over by an independent Chair and 
supported by a Secretariat managed by a CEO.  

• Fully funded by road users — The basic expenditure to be financed through the 
road fund should be fully funded by road users, and not from transfers from general 
tax revenues (that is, the fund should be financially independent). The road fund 
board should recommend the level of the road tariff which should be regularly 
adjusted to meet current and future road spending requirements. The fund should 
also have the provision to borrow against expected revenues. 

• Strong legal basis — The key to an effective road fund is a strong legal basis. 
Ideally, this means establishing the fund under its own Act or legislation. The legal 
instrument should outline the fund’s governance structures, key functions and 
operations in sufficient detail. It is also important that the legal instrument guarantee 
not only the source, but also the automaticity of the channelling of revenues to the 
fund. 

• Independence of Road Fund executive — The independence of the executive 
(including the board of management, chairman, CEO and the Secretariat) is 
important to road management and funding decision-making in the public interest. 
The board should comprise members with relevant competence and experience, 
nominated through a transparent process. Appointments should be based on merit. 
However, there may be advantages in having some board members, in effect, 
representative of key stakeholders. 

Sources: Gwilliam and Shalizi (1997); Gwilliam and Kumar (2002); Heggie and Vickers (1998); Heggie 
(2006); PC (2005b); OECD (2005a); PricewaterhouseCoopers (2000); Roth (1996).  

A single national road fund would be consistent with existing network-wide heavy 
vehicle charges, but could only be established with inter-jurisdictional cooperation. 
Under a national fund, appropriately set heavy vehicle charges would be 
hypothecated to it, with funds then allocated across jurisdictions according to 
agreed criteria. Importantly, though, because roads are provided jointly for heavy 
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and light vehicles, the fund would also need to receive other revenue, such as from 
petrol excise, to ensure adequate road funds were available in total. (If the fund only 
received revenues from heavy vehicles charges, there would be no mechanism for 
ensuring that network-wide spending was appropriate.) 

In response to the Discussion Draft, the Commission received a mixed response on 
the merits of road funds. A number of participants considered that the road fund 
model would lead to improvements in road planning, funding and delivery and 
support was expressed for its implementation or further development (for example, 
Australian Automobile Association, sub. DD114; Australian Council for 
Infrastructure Development Ltd, sub. DD109; Victorian Farmers Federation, 
sub. DD79; National Roads and Motorists’ Association Ltd, sub. DD119).  

Other participants expressed reservations. For example, some considered that 
efficiency gains would be more likely to be achieved within the existing decision-
making and funding arrangements, or strengthening of these arrangements (NSW 
Government, sub. DD96), while others had concerns that a national road fund 
would reduce fiscal flexibility (Queensland Government, sub. DD117; Tasmanian 
Government, sub. DD112). 

Although the road fund approach potentially could deliver substantial benefits by 
making a direct and transparent linkage between heavy vehicle charges and efficient 
road expenditure, there are a number of issues that would require inter-jurisdictional 
agreement, including: 

• What parts of the road network would the fund finance?  

• What would be the road revenue sources?  

• How would charges be set? 

• How would funds be allocated between road spending proposals and different 
levels of government? 

What roads would be funded? 

In Australia, a range of possible options exist for financing the road network 
through a road fund. At one extreme, the fund could finance all roads (as is the case 
in New Zealand). This option would necessarily require an overarching national 
roads program that would, for example, need to detail agreed cost-sharing 
arrangements with State and Local governments and agreed procedures under which 
governments would manage their share of road funding. In this regard, some 
participants considered it important that the funding responsibilities for any road 
fund include local roads (Australian Local Government Association, sub. DD83; 
National Farmers Federation, sub. DD97). 
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The more the road network is disaggregated for road funding purposes, the greater 
would be the need to effectively target the road-user charges and taxes. For 
example, potential issues arise where revenue is derived from a fuel excise tax paid 
by all road users, and not just heavy vehicles. What proportion of fuel tax would go 
to the fund? What proportion would be paid by heavy vehicles versus passenger 
motor vehicles? How would it be channelled to the fund (hypothecated directly or 
indirectly channelled through consolidated revenue)? Alternatively, the fund could 
finance only major freight routes (for example, the National Highway System plus 
major arterials).  

What revenue sources? 

Governments would need to assign responsibility for funding road maintenance and 
new construction to the road fund. State and Territory Governments would therefore 
need to be willing to allow revenue received from both heavy vehicles and at least 
some part of the revenue received from light (including passenger) motor vehicles 
(including registration fees and charges), to go to the fund, along with control over 
individual decisions relating to road funding.  

The participating governments could influence road funding priorities and 
decision-making only at arms length through, for example, a performance 
agreement, statement of intent and/or legislative direction.  

How would revenue requirements and charges be set? 

Within broad parameters agreed by governments, a mechanism would need to be in 
place for the road fund (board) to set and adjust the road charges to ensure that 
sufficient revenues are generated to meet future expenditure requirements, but does 
not generate excessive revenues. For example, road agencies could submit planned 
spending programs to the fund for inclusion, where appropriate, in a multi-year 
Road Plan.  

For heavy vehicle charges, this would require the current PAYGO funding 
mechanism to be modified such that charges (diesel excise or distance-based 
charges) are based on estimated efficient future spending, rather than being based 
on what has currently (or recently) been spent on roads.  

How would the funds be allocated? 

A crucial issue is how the funds raised from road taxes and charges would be 
allocated by the fund to the State and Territory road agencies. The allocation 
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process would need to be administratively simple, transparent and (not least) 
perceived as ‘fair’, but the overriding criterion should be national economic 
efficiency. There are two main approaches: 

• Formula-based system — this would involve allocating funds based on network 
and traffic characteristics. For example, specific parameters could include the 
length of road, vehicle volumes, vehicle numbers, or just population.  

• Cost–benefit analysis — this would involve allocating funds based on a more 
careful assessment of road network needs. Road projects would be evaluated 
using a cost–benefit analysis and ranked according to expected net benefit and 
overall priority. This is the approach used in New Zealand.  

Both approaches could be used in combination. For example, block allocations 
could be made by the fund for routine road maintenance on a formula basis, with 
funding of major projects based on their assessed net benefits. The AusLink 
national projects methodology provides an example of a national process for 
assessing and approving road projects. 

In response to the Discussion Draft, the Victorian Government considered that the 
allocation mechanism was key to securing jurisdictional support for a national road 
fund, and that this be based on a simple formula-based system (such as total tonne 
kilometres travelled by freight vehicles). They also emphasised that this be followed 
by an assessment and selection process for road projects that maximises the benefits 
to the community: 

… However, once allocations have been determined, projects within jurisdictions 
should be chosen to maximise returns to the community. A key requirement will be 
ensuring the investment process has clear objectives and operates transparently. 
(Victorian Government, sub. DD85, p. 3) 

Summing up 

A road fund model potentially would strengthen the governance arrangements that 
underpin road provision and funding and help facilitate a closer link between road 
charge revenue and efficient spending on roads. The complexity of implementing a 
road fund varies depending on design. A national road fund, responsible for all 
roads, presents a number of substantive, although not unresolvable, implementation 
challenges. Inter-jurisdictional agreement would be required on a number of critical 
policy and operational issues. For example, which revenues would be hypothecated 
to the Fund, how future revenue requirements and heavy charges would be 
determined, and criteria for efficiently allocating funds to road projects and between 
road agencies? Importantly, jurisdictions would have to agree to allow road revenue 
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currently received from both light and heavy vehicles to go to the fund, along with 
control over road spending decisions to be ceded to it.  

Compared with present arrangements, a road fund model would facilitate more 
efficient and less politicised decision-making, funding and provision of road 
infrastructure. Appropriately-designed road funds can provide a regular and 
reliable source of road finance, improve governance of road finance and 
efficiently discipline road spending. However, to be effective, a road fund needs to 
have a dedicated source of funds, a significant degree of autonomy and 
transparent processes for allocating funds. 

Implementing this model in Australia would pose a number of challenges. While 
each jurisdiction could operate its own road fund, a single national fund would 
introduce additional complexities requiring inter-jurisdictional agreement on a 
number of issues, including:  
• which road-related revenues would be hypothecated to the fund (vehicle 

registration fees, fuel excise taxes and/or some form of mass-distance charge); 
• how future revenue requirements and heavy vehicle charges would be 

determined; and 
• criteria for allocating funds to road projects and between road agencies. 

10.7 A public utility model? 

While the Road Fund model, in effect, involves corporatisation of the road funding 
allocation tasks, the public utility model entails corporatisation of the overall task of 
providing roads and operating the road network. It, accordingly, represents the 
commercial provision of publicly-owned roads and the greatest devolution of 
responsibility for providing roads, short of full private ownership and provision. A 
number of inquiry participants considered that a more commercial approach of this 
kind for managing the road network would improve the efficiency and performance 
of the road sector (box 10.8).  

FINDING 10.8 
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Box 10.8 Towards a more commercial approach? 
A number of inquiry participants argued that a more commercial governance structure 
should be the basis for road reform. 

[Queensland Rail] notes that as a matter of history railways have made the transition from 
non-commercial government agencies to public and private commercial organisations. This 
has also been the experience in other infrastructure industries in Australia. Clearly a more 
commercial governance structure for road infrastructure should be a cornerstone of future 
reform. (Queensland Rail, sub. 53, p. 91) 
There is scope in the longer term for more innovative approaches to the management of 
land transport infrastructure. Corporatisation and privatisation in the rail sector has delivered 
a range of benefits including improved efficiency of the network, focussed investment 
strategies and reduced costs to the taxpayer … 
… A similar approach should be considered for road. Corporatisation of the inter-capital city 
road network for example in a way comparable to the ARTC model could substantially assist 
with the much needed de-politicisation of the current road funding and pricing arrangements, 
offering an overall benefit to the economy through improved management. (Australasian 
Railway Association, sub. 33, p.15) 
Transport should generally be delivered by dedicated, corporatised or preferably privatised 
agencies, with charging and pricing set against criteria of full cost recovery and reflecting 
market forces (which would permit differential charging and pricing based on time-of-day 
usage). (Australian Chamber of Commerce and Industry, sub. 56, p. 9) 

 
 

The essence of the public utility approach to road governance is the establishment 
of a road company (or companies) tasked with total responsibility for funding and 
running the road network like a business (figure 10.4). The road company (or 
companies) are governed according to a typical corporate structure and have a 
commercial objective (that is, to achieve a reasonable return on assets). Shares in 
the corporatised road companies reside with government(s).  

To the Commission’s knowledge, the public utility approach to road governance, to 
date, has not been implemented in any developed country. Nevertheless, the public 
utility model has attracted debate in a number of jurisdictions, and in New Zealand 
was recommended by the Roading Advisory Group in the late 1990s. 
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Figure 10.4 Public utility model 
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Key elements of the public utility model 

The public utility model of road provision is broadly akin to the operation of other 
regulated public utilities. The key elements generally include the following: 

• the creation of one or more companies charged with operating the road network 
(or parts of the road network); 

• the companies are owned by government and have a traditional commercial 
structure, with a board of management and chairman, chief executive and 
statement of corporate intent;  

• companies are able to own and manage their road assets, charge for their use, 
and borrow and invest capital against future demand; 

• road companies are required to be successful businesses, earning an adequate 
rate of return on their assets, paying taxes and paying dividends; and  

• they are subject to the suite of business laws, including corporations law, 
competition law, pricing and information disclosure regulations, as well as safety 
and environmental laws applying to other commercial building and construction 
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companies. As is the case with other network industries, regulation would be 
necessary to deal with monopoly features of the road network as it relates to 
pricing and interconnection. Additional oversight may also be necessary. 

 
Box 10.9 The Australian Automobile Association proposal 
In its submission to the 1997 Neville Inquiry into Federal funding of roads, the 
Australian Automobile Association (AAA) proposed that Australia adopt a public utility 
model for road provision. A corporatised road agency, Federal Roads Corporation 
(FRC), was proposed that would operate according to the principles established for 
GTEs. Specifically, the FRC would:   

• fund investment in nationally important road projects for a designated road network 
(referred to as the Australian Road Network for Economic Development); 

• be managed by a board which is accountable to Parliament for the FRC’s 
commercial performance; 

• be established as a corporation subject to corporations law; 

• have targets for returns on assets and dividends to government, based on the 
needs of the industry, and its legacy of performing and non-performing assets; 

• not be subject to the constraints of government employment policies or the benefits 
available from government borrowing; 

• be separated from all regulatory functions (pricing, safety and operational 
regulations) which should be placed outside of the FRC; 

• be liable for all government taxes and charges; 

• have any community service obligations (CSOs) identified, costed and directly 
funded by governments in order to make these subsidies transparent; and 

• be able to enter into contracts and raise loans. 

The Neville Inquiry considered that the AAA’s proposed corporatised road agency 
approach had merit as an alternative mechanism to provide accountability, 
transparency and efficiency in Commonwealth road funding. However, the Inquiry 
considered that these outcomes could be achieved within the existing road funding 
structure (subject to the recommendations of their report) without the need to establish 
another administrative body. 

Sources: AAA (1997); SCCTMR (1997).  
 

Objectives 

Under a public utility model, the primary objective of the road company, as for 
other commercial entities, would be to achieve adequate returns from providing 
road transport infrastructure. At the same time, the public utility approach allows 
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government to pursue social and environmental goals that would not typically be 
pursued for commercial reasons. Government can do this by: 

• purchasing particular road outputs or outcomes; 

• pursuing social goals through universal service obligation and CSO frameworks; 
and  

• setting the regulatory environment within which the road utility operates. 

As with any commercial enterprise, the road company would have autonomy in 
planning and implementing its corporate plan, within parameters set by its 
Statement of Corporate Intent agreed with its shareholder(s).  

Accountability 

The accountability of the public utility for its financial performance would be 
principally to government, through the corporate reporting framework, which 
includes specific financial and other performance disclosures.  

Accountability for delivering road services would be to road customers, who pay a 
fee for services. In the case of specific social or environmental road outputs, the 
government effectively would be the customer. For example, the government may 
contract with the road company to provide roads in rural areas which would not 
otherwise be provided on commercial grounds alone.  
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Box 10.10 Proposal by New Zealand Roading Advisory Group 
In 1997, a Roading Advisory Group (RAG) was tasked with providing the New Zealand 
Government with robust proposals to ensure a safe, sustainable, fair and efficient road 
system at reasonable cost. In its report to Government, RAG proposed a public utility 
framework for managing, funding and pricing New Zealand’s road network. Some of 
the key features of the proposed model include: 

• Road companies would be owned by the Crown and/or Local Government.  

• All road assets (comprising State Highways and local roads) would be transferred to 
road companies.  

• Road companies would have both governance and equity shares. Governance 
shares would provide control of the company, while equity shares would provide 
claims over company assets. It was proposed that shareholders in road companies 
be allowed to trade shares with each other. 

• The general structure of the companies would embody the principles of the New 
Zealand Companies Act 1993.  

• Road companies would be required to be successful businesses, including making 
profits and paying taxes. 

• Road companies should take over full responsibility for price setting and direct 
charging for road use. 

• All regulation of road companies would be explicit, and not be handled through 
ownership structures. 

• Road companies would be required to consult with appropriate road users before 
setting or charging prices. 

• Existing common law road access rights would be retained and made part of statute 
law. 

Source: RAG (1997).  
 

Potential benefits of the public utility model 

Given that there is no experience elsewhere to help evaluate how a public utility 
model for roads would operate in practice, consideration of the potential benefits is 
necessarily in-principle.  

To the extent that the public utility model could be implemented as envisaged, the 
efficiency of road provision could be improved because the commercial imperative 
means that road companies (managers) would have an incentive to: 

• provide roads only where they cover their cost; 

• manage and optimise risk; 
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• find least-cost ways to provide roads; and 

• be more customer-focused and innovative in road service provision.  

In turn, road users, faced with clear price signals and the actual cost of their road 
use, would have greater incentives to:  

• make efficient transport choices; and 

• make efficient use of the road network.  

With a more direct linkage between road provider and users, road managers could 
be expected to be more responsive to user demands and accountable for their 
decisions than government departments. A more responsive system would 
potentially deliver better management and investment decisions, because road 
managers have stronger incentives to align investment decisions with road user 
requirements. Commercial road managers, on the lookout for profitable 
opportunities, are likely to be better and more rapidly informed about potential 
business opportunities in their areas than are government agencies concerned with 
operating the existing system. Compared with government road departments and 
agencies, moreover, they would be less likely to be required to respond to political 
rather than to economic priorities. They would also be less constrained by restrictive 
purchasing and appropriation rules imposed on general government agencies 
designed to protect the public interest in the absence of competitive pressures.  

As part of developing its proposal for a public utility approach to road provision in 
New Zealand, the Roading Advisory Group (RAG) commissioned independent 
studies to assess the potential impact of road reform on investment patterns, 
maintenance, road use, regions (particularly lower socioeconomic regions), 
households and administrative structures. The studies concluded that there would be 
overall efficiency benefits from reform due to a number of factors. As the former 
Chairman of RAG states: 

These [impact studies] showed that there would be identifiable national economic gains 
through more rational investment, cost-effective maintenance standards, reduced 
administration costs, efficient road charges, and use of congestion pricing. Even on 
conservative projections, net economic benefits would be considerable, particularly for 
industrial and agricultural users, the more so once investment decisions became better 
aligned to users’ requirements. (McLay 2006, p. 384) 

It is important to note that the potential efficiency benefits from a public utility 
model rely on a commercial pricing framework being in place for roads. 
Commercial pricing implies less averaging of costs between different road users, 
thereby improving allocative efficiency. Implementation of commercial pricing, 
however, would require resolution of a number of practical issues when considered 
from a ‘network-wide’ perspective.  
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Limitations and implementation issues 

Under the public utility model, road companies are required to be self financing, 
thereby relying on payments from road users for road access and use. There is, 
however, a substantial public good aspect to the road network and the desirability, 
as well as the feasibility, of direct charging across the whole network under the 
public utility model is a crucial issue.  

Any commercial model relies on the capacity to monitor and charge for road use. 
That is, simple ways are needed for paying for road use, preferably without vehicles 
having to stop, and ensuring that payments for road use get to the road companies. 
Some roads can be viably tolled, but the majority of the road network cannot. While 
mileage travelled can be determined through electronic technology such as Global 
Positioning Systems (GPS), and makes direct billing for road use potentially 
feasible, as discussed in chapter 9, it could be prohibitively costly to implement on a 
broad scale (from both an administrative and compliance cost perspective).  

In the absence of a direct charging mechanism, the commercial road operator would 
need to rely on existing funding sources. This has efficiency implications when 
applied to a commercial model, as:  

• such funding is based on the average costs of road provision;  

• it does not readily allow road users to signal their preferences to the road 
operator; and 

• funding allocations would be largely unaffected by the road operators 
performance.  

Funding based on direct user charges, therefore, offers the potential for greater 
efficiency under a public utility model, provided the charging mechanism is cost-
effective. 

It is also unclear how the commercial goals of the public utility would be affected 
by the government as the owner and primary shareholder of the road company. 
Business managers typically have a clear single objective — that is, to earn an 
adequate rate of return on their assets. However, under the public utility model, road 
managers may be required to pursue and make trade-offs between a mix of 
commercial and non-commercial goals. For example, a road manager may be 
required to take into account the distributional impacts of increased prices, or be 
prevented from closing uneconomic roads.   

A key question that would need to be resolved when considering how a public 
utility model might apply in the Australian context is, what would be the 
appropriate number, configuration and coverage of each road business? Relevant 
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factors include the need for road companies to be financially viable, geographically 
coherent with an obvious relationship to specific communities and large enough in 
size to develop economies of scale and scope. Identifying all of the road assets to be 
transferred to any new road company would be a complex task in itself.  

A range of different configurations can be considered: for example, a single road 
company for the whole of Australia; a number of geographically-based road 
companies each combining the National Highway, state roads, and local roads in a 
region or series of regions; or separate road companies responsible for just the main 
trucking corridors.  

The nature of the road asset itself is monopolistic and changes to the governance 
structure will not alter this. The potential would exist for road companies to use 
market power in an anti-competitive way (for example, by restricting road access to 
users and monopoly pricing). While there is much experience in regulating the 
monopoly, access and interconnection features of capital intensive network 
industries (such as the electricity, telecommunications and gas sectors) regulation of 
the road network presents its own set of regulatory issues and challenges. For 
example, different road companies operating different parts of the road network 
(local roads, arterials, national highway, regional or State and Territory networks) 
raise significant interconnection problems. What are the appropriate terms and 
conditions, including price, for one part of the road network to connect with 
another? The greater the number of road companies, the more that interconnection 
becomes an issue.   

In Australia, corporatisation (that is, the formation of entities that are publicly 
owned, mainly engaged in the production of goods and services and have a 
commercial objective) has taken place across a number of key sectors of the 
economy including electricity, water, urban transport, railways and ports. The 
experience of corporatisation in Australia highlights the potential difficulties that 
can arise under a public utility model. For example:  

• Inherent tensions arising from commercial performance and other public interest 
objectives being pursued concurrently.  

• Blurred distinction between external governance (the control and accountability 
arrangements between the enterprise and government) and internal governance 
(systems of corporate control within an enterprise that are the responsibility of 
management and executive) process, with poor transparency of the external 
governance role of ministers.  

• Lack of independence of GTE boards and executive, with appointments not 
based on merit. 
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• Poor transparency of CSOs, with CSOs funded from commercial revenues rather 
than fully funded from governments’ budgets.  

• Poor financial performance (PC 2005b). 

The potential efficiency benefits from the public utility model for road provision 
and funding will therefore depend on the governance arrangements underpinning it. 
The Commission’s work in this area shows that clear objectives and 
accountabilities, transparent CSOs and an independent board are necessary features 
of successful governance.  

The public utility (corporatisation) model has the potential to generate greater 
benefits than a road fund by introducing market incentives to the provision of roads. 
Under appropriate governance arrangements, government road enterprises faced 
with a commercial imperative could be expected to deliver greater efficiencies and 
innovation in the provision of road infrastructure services.  

Implementation of the public utility model ideally would be accompanied by cost-
effective location-based pricing, and raises some important additional 
implementation issues relating to market power, distributional impacts and public 
access. 

10.8 Some (more) private provision of roads? 

The full private ownership and provision of roads has not been implemented in any 
jurisdiction on a network-wide basis. This is largely due to serious concerns about 
monopoly power, high transaction costs relating to access, interconnection issues 
for the multiple users of the road network and the need to effectively deal with 
community access and public interest issues. At the same time, the public good 
characteristics of large parts of the road network make it neither feasible nor 
desirable to provide all roads privately.  

That said, however, the private sector can, and already does, provide different 
aspects of road management and provision, with varying degrees of autonomy, for 
different elements of the road network. The scope for private involvement in the 
management and provision of roads ranges from the private sector contracting to 
provide specific services (design, build, operate, maintain) for publicly-owned roads 
to full private ownership of particular roads (box 10.11). There is evidence that 
private sector involvement in providing different aspects of road management and 
provision, for discrete parts of the road network, can produce efficiencies (for 
example, Roth 1996 and 2006, Zietlow 2006, Roden 2006, Poole and Orski 2006).  

FINDING 10.9 
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Box 10.11 Private sector involvement in providing roads  
There are examples in Australia and overseas of private sector provision and 
ownership of discrete parts of the road network through different mechanisms. 

• In Australia, private sector investors have built 12 inner-urban expressways, about 
half of them tunnels, with minimal government support beyond initial environmental 
clearance and permitting. While the first Australian investor-built project (the Sydney 
Harbour Tunnel) required government guarantees of traffic levels, the others were 
all built at investor risk.  

• Italy’s first toll motorway, from Milan to Lake Como, was opened in 1924. Half of 
Italy’s toll motorways are now fully investor-owned by the publicly traded and 
internationally active Autostrade SpA. 

• In the United States, the largest private road investment proposed to date is 
$7.2 billion for the first major project of the Trans-Texas Corridor from north of 
Dallas to south of San Antonio. 

• A private consortium led by CINTRA/Macquarie has paid the city of Chicago 
$1.83 billion for the rights to receive the Chicago Skyway tolls for 99 years. 

• Canada’s Highway 407 near Toronto, the United Kingdom’s M6 Toll motorway and 
Dartford crossing, and the SR91 Express Lanes in California are all examples of 
privately owned and operated roads. 

Sources: Peters (2006); Roth (2006); Samual (2006).  
 

The potential benefits of private sector involvement in road provision have seen the 
proliferation of innovative public–private governance arrangements. For example, 
there are many overseas cases of specific roads, or road networks, which operate 
under concession agreements (also referred to as franchise or licence agreements) 
with government. This is where temporary ownership of an existing road (usually a 
free standing toll road) is assigned to private sector operators for a specified period 
of time, typically anywhere from 15 to 35 years. The concessionaire receives toll 
revenue from either road users directly or via ‘shadow toll’ payments by 
government. Concession agreements can cover obligations on the concessionaire to 
manage/operate particular roads, undertake road maintenance and rehabilitation, 
and provide other specified services.  

A variation of the concession model is where a private firm or consortium will 
design, finance, build (or rebuild), operate, and maintain a large scale highway 
project in exchange for the right to collect tolls (usually for a long-term concession 
from 30 to 99 years).  In France, for example, most major roads are tolled, and 
financed with bonds sold on the strength of prospective toll revenue streams 
(box 10.12). 
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Box 10.12 The French toll road network 
The toll road network in France has the following features: 

• Most of the national motorway network in France is tolled — with 13 concessionaire 
companies representing around 83 per cent of the overall motorway network (ASFA 
2006). (While almost all intercity motorways are tolled, some motorways located in 
urban areas are toll free). 

• France has the longest network of concession motorways in Europe. Covering more 
than 8300km, the French concessionary motorway network has a turnover of 
around €6 billion per annum, with a daily workforce of more than 19 000 people 
(ASFA 2006). 

• Toll road companies started out (in the 1950s) as state owned and majority state 
controlled, and have been progressively privatised. In 2005, the French government 
privatised its remaining stake in toll-road companies (the total value of the three 
remaining companies was €14.8 billion). 

• In the last 10 years, the length of the toll motorway network has increased 
approximately 30 per cent (and traffic volumes by approximately 50 per cent). 

• Concession agreements contain terms and conditions (including relating to tariff 
levels, quality of service and other obligations) and compliance is regulated by 
government. 

• There is a mix of toll-gates requiring motorists to stop and pay tariffs and electronic 
technology enabling motorists to cross the toll motorway network without stopping 
(for example, Liber-t electronic toll collection system).  

 

The private ownership and provision of roads on a network-wide basis is 
currently neither feasible nor desirable. However, private sector involvement in 
road management and/or provision of elements of a road network can yield 
efficiencies. 

10.9 Summing up 

In Australia, road infrastructure is funded primarily through governments’ 
consolidated funds, as part of annual budgetary processes. While the present 
charging arrangements, in principle, allow sufficient revenue to be collected to 
recover current road expenditure, there is no systematic relationship between road 
prices, revenues received, and decisions about desirable future road expenditures. 
Decisions about future investments in roads are effectively de-linked from decisions 

FINDING 10.10 
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about the current levels of heavy vehicles charges and from the revenues generated 
by them.  

The present road funding arrangements potentially lead to inefficiencies and 
distortions in road management and investment decision-making. While it is 
difficult to determine empirically the extent to which efficient investment is taking 
place across the Australian road network, a variety of evidence suggests that it is 
likely that there is scope to achieve outcomes more responsive to the needs of road 
users, especially on some parts of the road network. 

Institutional options examined involve a greater reliance on market mechanisms to 
guide road use and investment decisions, and less on political control. They aim to 
strengthen, to varying degrees, the commercial disciplines on road provision and 
funding by running roads more like a business. This could be expected to better 
align supply and demand and promote a more direct relationship between: road use 
and road charges; road service providers and road users; and road revenue, 
expenditure and investment. Running roads more like a business invariably means a 
greater devolution of decision-making and responsibility for providing roads.  

A starting point is measures aimed at strengthening the existing decision-making 
processes for road planning and investment. A well-functioning funding mechanism 
that is underpinned by strong local stakeholder involvement, transparency and a 
robust cost–benefit analysis can be expected to improve investment 
decision-making. Full implementation and application of the AusLink 
decision-making framework will contribute to this.   

More ‘radical’ models for institutional change would introduce a commercial 
emphasise to road provision and funding, and strengthen the financial discipline on 
investment and expenditure decision-making. Options are:  

• earmarking of road taxes and charges aimed at fully funding road outlays 
(hypothecation);  

• the management and allocation of road funding along commercial lines at 
arms-length from government (Road Fund);  

• corporatised public sector provision of publicly-owned roads (public utility 
model); and  

• full private ownership and provision of roads (privatisation).  

More commercial approaches to road provision and funding necessarily mean 
decision-making is taken at some remove from government.  

The different governance arrangements have strengths and weaknesses in the 
context of the overall road network. The corporatised (public utility model) and 
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privatised approaches to road provision are essentially untested. The prospect of 
running roads more like a business necessarily requires a greater capacity to charge 
directly for the provision of road services (and, implicitly, the capacity to 
differentiate road charges by location). While it may be feasible to charge directly 
for use of some parts of the road network, the economics do not presently make it 
viable network-wide. A greater commercial emphasis to road governance across the 
whole network also raises serious monopoly, access and interconnection issues that 
would require resolution. Moreover, constitutional, legal, political and 
administrative issues also arise given existing roles and responsibilities in 
Australia’s federal system.  

It, therefore, would be necessary to clarify a range of difficult issues before seeking 
to develop more commercial models of road funding and provision, either for all or 
part of the road network. A number of reform options are presented in chapter 12 
that offer the potential for substantial efficiency gains.  
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11 Addressing non-price impediments 

Key points  
• A number of regulatory impediments hinder the efficiency and productivity of both 

road and rail freight transport and possibly affect modal choices. 

Road freight 

• The current prescriptive approach to regulating heavy vehicles (mandating how to 
achieve regulatory standards) inhibits innovation, limits the efficiency and 
productivity of the road freight sector, and raises costs to road freight users. 

• Full implementation of the National Transport Commission’s Performance-Based 
Standards (PBS) project is a priority reform in achieving a shift to a cost-effective 
regulatory framework for heavy vehicles with the potential to enhance the 
productivity of road transport. Extension of the coverage of PBS approaches to 
other aspects of heavy vehicle regulation would yield further productivity gains. 

Rail freight 

• Regulatory fragmentation can inhibit the efficient operation of trains across Australia 
and impede effective competition and coordination. It also increases transactions 
costs and investor uncertainty. There is both a need and scope for much greater 
national consistency in regulatory frameworks, covering both economic and 
non-economic issues. 

• In view of the lack of market power for many vertically-separated providers of rail 
infrastructure, particularly on the interstate network, there is a case for reviewing the 
coverage of access regulation. 

• To provide greater certainty for investors and consistency among regulators, it is 
desirable that State-based access regimes include an objects clause and pricing 
principles equivalent to those recently included in Part IIIA of the Trade Practices 
Act 1974. 
– In particular, regimes should explicitly allow price discrimination where this has 

the potential to increase efficiency. 

• In view of the tension between promoting above-rail competition and the commercial 
viability of the network, consideration should be given, on a case-by-case basis, to 
allowing vertical re-integration of networks. 

• A stricter application of the corporatisation model to government owned railways is 
needed to improve industry performance. Particular priorities include greater 
clarification and transparency of objectives, improved transparency of the external 
governance role of ministers and a general strengthening of accountability.  
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The terms of reference ask the Commission to identify competition, regulatory and 
access constraints to the economically efficient pricing and operation of road and 
rail freight transport and to recommend options for reducing or eliminating them.  

This chapter examines potential impediments and obstacles that specifically relate 
to the regulation of road (section 11.1) and rail (section 11.2) infrastructure 
provision or use. Potential issues that arise for both modes also are examined 
(section 11.3), as are possible bottlenecks that may hinder the seamless transfer of 
freight across modes (section 11.4). Possible measures to address particular 
impediments to the efficient operation of road and rail freight transport are 
suggested. In some cases, a way forward is the full implementation of existing 
reform initiatives and processes; in others, new initiatives may be required.  

11.1 Road-specific impediments 

Prescriptive regulation 

As indicated in chapter 7, in relation to the externalities associated with the use of 
road infrastructure to transport freight, regulations may be an effective way of 
achieving socially-efficient outcomes. However, regulation is not costless. The cost 
to road freight operators of meeting regulatory requirements are as much a charge 
on their road use as fuel excise and registration fees. Minimising the costs to 
transport operators of achieving (appropriate) safety, environmental, social and 
economic outcomes is important to ensuring that the road freight task is undertaken 
in a socially and economically beneficial way. 

In Australia, the regulatory framework for the road sector is characterised 
predominately by prescriptive rules. These include rules relating to vehicle mass, 
dimensions and configurations, that aim to control the amount of road and bridge 
wear. They also include rules that aim to achieve certain safety-related outcomes 
and environmental performance, as noted in chapter 7 (box 11.1). 

The OECD (2005b) note that, to maximise efficiency as well as achieve other 
(social and environmental) outcomes from road transport infrastructure, regulatory 
regimes need to respond to a number of challenges, flowing from: 

• increasing specialisation of the freight task and the associated emergence of 
different needs in different locations, innovative vehicle design and new 
approaches to shifting freight; 
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Box 11.1 Trucks face many prescriptive regulatory standards 
In Australia, there is an array of prescriptive rules for heavy vehicles aimed at 
achieving particular economic and safety outcomes. The following examples are 
indicative: 

Vehicle dimensions 

• General access: 
– Heavy vehicles that have general access to the road system are limited to a 

width of 2.5 metres, a height of 4.3 metres, and lengths of 12.5 metres for a 
single vehicle and 19 metres for a combination. 

• For vehicles with restricted access:  
– Maximum length for B-doubles is 25 metres; for double road trains, 36.5 metres; 

and for Triple road trains, 53.5 metres. 

Mass limits 

• General mass limits: 
– Single steer axle, 6 tonne; twin steer axle, 11 tonne; tandem axle, 16.5 tonne. 

• General mass limits for different combinations: 
– R12 – Rigid Truck with one steer axle and a tandem drive axle, 22.5 tonnes. 
– B-double – prime mover with two 3 axle trailers, 62.5 tonnes. 

Source: NTC (2006f).  
 

• disparities between the performance of the heavy vehicle fleet and the adequacy 
of design of infrastructure (for example, low and high speed off-tracking, and 
pavement and bridge condition); and 

• differences in infrastructure standards between regions, jurisdictions and for 
different road functions (for example, primary arterial roads, local access roads). 

The traditional prescriptive approach to regulating roads does not respond 
effectively to changing needs and can lead to inferior economic, environmental and 
social outcomes. This is because, among other things: 

• in an industry that is faced with changing technologies and differentiated 
customer needs, adaptability and rapid take-up of new technologies can be 
constrained or curtailed by prescriptive regulations; and  

• although prescriptive vehicle standards may be designed to protect the critical or 
weakest points in the road infrastructure, in practice, they are necessarily applied 
to all or most of the road network.  
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Efficiency implications of current prescriptive rules for road freight 

Potential efficiency losses from under-utilisation of current road network capacity 
are emphasised by the National Transport Commission (NTC) as resulting from the 
current prescriptive regulatory framework: 

The NTC recognises that there is room to get more out of Australia’s freight transport 
network. There is spare capacity on the network, partly as a result of prescriptive 
vehicle standards and partly because the current regulatory approach adopts a ‘one size 
fits all’ mentality, which constrains transport options. (NTC 2006c, p. 6) 

Likewise, the Australian Livestock Transporters Association (ALTA) state: 
… one arm of government can propose and fund a road upgrade but lack of regulatory 
“access” can mean the new infrastructure may just sit as an expensive museum piece, 
playing less than its potential role in driving our economy to its economic limits. 
(sub. 38, p. 3)  

ALTA also suggests that the current prescriptive approach to road regulation is 
incompatible with an efficient cost recovery mechanism: 

The non-price barriers arise from the failure of some state governments to adopt best-
practice regulation of road users … Until these non-price barriers to the efficient 
provision of transport services in Australia are removed, the ALTA believes it would 
not be appropriate on economic efficiency grounds to increase road user charges even if 
such charges were designed to efficiently recover costs associated with the use of roads 
in Australia. (sub. 38, p. 1) 

The very nature of prescriptive regulation involves the challenge of trying to match 
a specific regulatory standard with the desired performance outcome. Any mismatch 
can have important efficiency implications. As the OECD (2005b) notes:  

Prescriptive regulations have a limited ability to ensure that vehicles behave in a 
desirable manner for the road and traffic conditions in which they operate. In addition, 
the link between most existing prescriptive rules and performance outcomes is tenuous 
and not well recognised. (p. 42) 

For example: 
… Important road safety measures (e.g. stability for high centre of gravity vehicles 
during emergency manoeuvres in higher traffic volumes) may not be adequately 
regulated, or may be unnecessarily restrictive (e.g. for highly stable vehicles limited to 
the same prescriptive rules as other, less stable vehicles) 

… Axle group mass limits are not the sole determinant of ‘wear and tear’ on pavements 
and bridges. While they are significant, the contributions of other factors, such as 
horizontal tyre forces, are not well understood and generally uncontrolled under present 
rules in most jurisdictions (p. 42) 
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Prescriptive regulations and the current road funding model are interlinked  

The prescriptive approach to regulating road infrastructure is, to some extent, 
associated with, and supported by, the current budget funding model for roads 
(chapter 10). Faced with uncertainty about whether their budget funding will meet 
spending needs, road agencies have strong incentives to protect or preserve existing 
road assets rather than to maximise the value of the road asset. They may be 
reluctant to allow increased mass, knowing that this will lead to more rapid 
deterioration of their assets without any guarantee that they will receive the revenue 
required to maintain or enhance the road asset. 

The Australian Logistics Council note: 
Another harmful consequence [of current funding arrangements] is the generation of an 
‘asset preservation’ rather than a ‘service provision’ attitude in road agencies. Since the 
agencies are effectively rewarded for reducing internal costs rather than for maximising 
the net value of services provided, they have an incentive to limit the service 
capabilities of the assets provided and impose prescriptive regulations on the way in 
which roads can be used. (sub. 7, p. 5) 

Likewise, the NTC argue that the absence of a mechanism to recover additional 
road costs provides little incentive for road managers to expand the road network to 
a socially optimal level.  

The current regulatory system, relying on prescriptive limits on vehicle mass, 
dimensions and configurations, presents little need to road agencies to align usage of 
the road network with the maximum net benefits that can be obtained from its use. 
There is no mechanism by which any additional costs can be recovered and reflected in 
the funding available to road managers. (sub. 17, p. 95) 

That said, it also needs to be acknowledged that there may be some instances where 
it would be socially cost-effective to restrict access to parts of the road network.  

The benefits of moving to performance-based regulation 

There have been calls for a more performance-based approach to regulating road 
freight use and users, whereby regulatory standards would specify the performance 
required from vehicle operations rather than mandating how this level of 
performance is to be achieved.  

In an important initiative, the NTC Performance-Based Standards (PBS) project 
(box 11.2) has identified a set of 20 performance standards to replace current 
prescriptive standards. These would apply to different road types and form the basis 
of an alternative regulatory regime for heavy vehicles (NRTC 2003a, 
NRTC 2003b). PBS set minimum vehicle performance standards that ensure trucks 
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are stable on the road and can turn and stop safely, plus infrastructure performance 
measures related to pavement and bridges.  

 
Box 11.2 NTC Performance-Based Standards project 
The NTC and Austroads are developing a regulatory framework for Performance 
Based Standards (PBS) for heavy vehicles. The aim of the PBS project is to improve 
road safety, protect road infrastructure and promote innovation.  

On 10 February 2006, the Council of Australian Governments (COAG) committed to 
PBS as a key transport productivity reform. COAG concluded that implementation of 
PBS requires binding and effective national decision-making processes.  

• It is expected that the PBS framework will include a single trans-national body 
responsible for administration of the proposed regime and vehicle approvals. 

• 20 performance-based standards will be implemented as part of the PBS package. 

The timetable requires the NTC to submit the PBS legislation to Ministers by 
May 2007, with jurisdictions expected to implement it by the end of 2007.  

• A high level Policy Steering Committee, including senior Federal and State 
government officials and industry representatives, has been formed to oversee the 
national policy direction of PBS reform.  

• An Interim Review Panel has been formed to test and refine the expected PBS 
process. The Panel can come to a ‘national view’ but, until PBS legislation is in 
place, SMART heavy vehicle applications still require state-by-state permit approval. 

Sources: NTC (2004b, 2006d).  
 

A performance-based framework for regulating the use of roads has a number of 
potential advantages over a prescriptive model.  

First, it could provide a better match between road infrastructure and vehicles, 
potentially enhancing the productive capacity of both. Specifically, there is greater 
potential to account for significant differences in the characteristics and capabilities 
of road infrastructure (strength, condition, geometry etc) and variations in the 
performance of vehicles. Vehicle standards would no longer be set to match 
minimum capacity across the network, but can vary so that both vehicles and 
infrastructure have matched requirements, but differing at different parts of the 
network. 

Second, a performance-based approach can provide greater flexibility for 
infrastructure users to be innovative (for example, more efficient axle 
configurations and coupling arrangements), and achieve least-cost solutions to 
regulatory problems (box 11.3). As the NTC note: 
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Over the longer term, PBS is seen as the key productivity reform that replaces 
one-size-fits-all rulemaking, as it will provide a regulatory framework for operator-
driven flexibility in vehicle design and operation, subject to agreed safety and asset 
standards. (sub. 17, p. 22) 

 
Box 11.3 Productivity increases from SMART trucks 
More flexible PBS rules encourage the trucking industry to innovate. This has seen the 
emergence of SMART trucks. Productivity benefits can result from a small increase in 
length (use of self-steering axles, which use less road space on turns); a small 
increase in width for high stability trucks; or more axles and better load distribution to 
carry more weight. For example: 

• According to modelling by the NTC, compared with the traditional semi-trailer, a 
Super B-double (a B-double that can carry two 40 foot containers) servicing a 
container terminal/port could reduce truck trips by 50 per cent and kilometres 
travelled by 25 per cent. 

• A Victorian manufacturer, Trackaxle, has developed an active self-steering system 
that is fitted to trailers and improves the truck’s low speed steering capability, 
thereby allowing longer trailers and added capacity. It also reduces road damage 
caused by tyre scrubbing around corners and is safer and less disruptive in traffic. 

• Another emerging SMART truck is a 14.85 metre twin steer-axle urban delivery 
vehicle designed for Australia Post. It can operate on both metropolitan and 
interstate routes, improving productivity by 37 per cent and reducing fleet numbers 
by up to 20 per cent over seven years. Similar gains are achievable from a rigid 
tanker for bulk liquid deliveries. 

• B-triples also have the potential to operate safely on approved inter-capital dual lane 
freight routes, typically loading and unloading at warehouses on the outskirts of 
cities. NTC modelling reveals that by replacing part of the B-double fleet with 
B-triples, a national line-haul truck operator can save one trip in four. 

Source: Dimopoulos (2006).  
 

The need to move to a performance-based regulatory framework for roads has been 
identified by the Queensland Government as necessary to meet the challenge of 
providing and maintaining road networks that will carry growing traffic volumes, a 
new mix of vehicles, and increased axle loads, while protecting community 
amenity: 

 … To meet these national freight challenges there appears to be a need to shift from a 
regulatory environment based around prescriptive rules and asset preservation, to one 
which facilitates greater utilisation of transport infrastructure assets on a sustainable 
basis. (sub. 40, p. 12) 
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As part of its review of Australia’s freight task (‘Twice the Task’), Sinclair Knight 
and Merz (SKM) (2006) identify as a key reform priority the need to actively 
progress implementation of enhanced PBS and innovative vehicle design 
approaches. In particular, they emphasise the potential ability of PBS to increase 
vehicle capacity and efficiency without corresponding increases in road impacts.  

There is significant evidence that Australia’s history [of] accommodating past increases 
in [the] freight task has been facilitated by increases in vehicle capacity. Performance 
Based Standards (PBS) provides an opportunity to provide increased vehicle capacity 
without as great an increase in vehicle mass, dimensions, traffic and road impacts as 
might otherwise be the case. There is also evidence that little vehicle productivity 
increase is likely without further measures to encourage and support potentially 
beneficial projects. (SKM 2006, p. 110) 

SKM suggest a potential productivity gain across the road freight sector of 
3 per cent from a move to a PBS approach to regulating vehicle standards.  

The potential productivity benefits achievable from a move to a performance-based 
approach to regulating roads are inherently linked to an appropriate road pricing 
mechanism (chapter 9). As the NTC note: 

If vehicle operators could determine how much infrastructure wear they were prepared 
to pay for, PBS provides the additional controls to ensure the vehicle can safely operate 
at the desired mass and a means of specifying the level of infrastructure wear that will 
result. (sub. 17, p. 22)  

In summary, there would appear to be considerable benefits in moving to a more 
performance-based approach to regulating heavy vehicles. In particular, PBS can 
increase the productive capacity of both road infrastructure and heavy vehicles and 
better meet the demands of a rapidly evolving road freight sector. 

Implementing the NTC’s Performance-Based Standards 

A performance-based approach to regulation has been adopted in other policy 
domains (for example, occupational health and safety, and environment regulation), 
both in Australia and overseas. There are, however, few overseas examples where 
such standards have been implemented in the transport sector — although Canada 
and New Zealand are expecting to make more use of performance-based standards 
in the future.  

In Australia, COAG has recently endorsed the NTC PBS project as a key 
productivity reform for the road sector. 

Over the longer term, PBS is seen as the key productivity reform that has the potential 
to replace prescriptive rulemaking, as it would provide a regulatory framework for 



   

 ADDRESSING NON-
PRICE IMPEDIMENTS 

305

 

operator-driven flexibility in vehicle design and operation, subject to agreed safety and 
asset standards. (COAG 2006a. Appendix C, p. 13)  

The Commission understands that some of the elements of the PBS project 
(box 11.2) are in place while others are yet to be implemented (including required 
legislation). In the meantime, operational aspects of PBS are being assessed and 
approved by the Interim Review Panel and respective State jurisdictions. The 
interim arrangements have been criticised by many operators as lacking government 
accountability and nationally consistent outcomes (NTC 2006c), and imposing high 
compliance costs and delays in getting new innovative truck configurations 
(SMART heavy vehicles) assessed and approved (FCL 2006). Implementation of 
the PBS project, as envisaged, would need to address these concerns.   

Performance-based regulation is likely to result in greater efficiency and 
productivity in the road freight transport sector than the existing, largely 
prescriptive, regulatory framework. The Commission considers that establishing a 
performance-based regulatory framework for heavy vehicles is a priority reform. 
The Performance Based Standards project, under the National Transport 
Commission, should be fully implemented as soon as practicable. 

Regulatory fragmentation 

The lack of regulatory consistency and conformity between different jurisdictions 
has been raised as a key issue by the trucking industry. The multiplicity of 
regulatory standards applying to different aspects of the road freight task is far 
reaching. For example, there are regulations relating to driving hours for heavy 
vehicles, compliance and enforcement legislation, higher mass limits, safe carriage 
and restraint of loads, Australian Road Rules, heavy vehicle standards, and vehicle 
noise and emissions standards.  

The resulting regulatory burden on the road transport industry is compounded by 
inconsistencies, duplication and overlap of rules between the Australian 
Government and States and Territories, or between States and Territories 
themselves. This impedes the efficiency of trucks that travel across State and 
Territory boarders and imposes unnecessary costs on the trucking industry 
generally. While much progress has been made in developing more uniform and 
nationally consistent regulatory and operational arrangements for trucks, 
inconsistencies between jurisdictions persist (box 11.4).  

FINDING 11.1 
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Box 11.4 Regulatory fragmentation persists 
In their submission to the Taskforce on Reducing Regulatory Burdens on Business the 
ATA identify examples of inconsistencies in regulating heavy vehicles across 
jurisdictions.  

• The introduction of Compliance and Enforcement legislation in 2003 provides a 
model, nationally consistent, best practice scheme to improve compliance with and 
enforcement of road transport laws. However, implementation across a number of 
jurisdictions deviates from the Model Provisions.  
– For example, the NSW legislation has no provision enabling the recognition and 

registration of industry codes of practice. The Victorian legislation has no 
‘reasonable steps’ defence for drivers and operators for minor breaches or formal 
warnings. 

• In New South Wales and Victoria, logbooks for truck drivers are required if they 
travel more than 100 kilometres from their base daily. However, in Queensland the 
daily distance is 200 kilometres. In Western Australia and the Northern Territory 
there is no logbook requirement.    

• The mass loading limits for trucks are implemented by State and Territory 
jurisdictions based on national loading regulations developed by the NTC. There is 
however considerable variation in implementation of mass limits across jurisdictions 
— for example, higher mass limits are widely permitted in Victoria, have limited 
application in New South Wales and restricted use in Queensland. 

• Variations between jurisdictions can be found in regulation and rules relating to 
allowable combination lengths; car carriers over 19 metres; safety requirements 
relating to marker or running lights at the side of trucks; privacy provisions as they 
relate to Intelligent Access systems. 

Source: ATA (2005a).  
 

Inconsistencies in regulating the different aspects of the road freight task can also 
arise despite a national approach to regulation being formulated (for example, the 
Model Provisions developed by the NTC, in conjunction with industry, relating to 
compliance and enforcement). This is due to different approaches to implementation 
by States and Territories. 

To realise the benefits of a national road freight transport market, it is important 
that road freight operators not be subjected to additional and unnecessary 
compliance costs and burdens arising from regulatory variations across 
jurisdictions. All remaining regulatory inconsistencies, overlaps or duplication 
between jurisdictions should be identified and further efforts made to develop 
nationally consistent and coordinated approaches. 

FINDING 11.2 
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Is existing regulation appropriate and achieving its objective? 

In addition to direct regulation of heavy vehicle mass, dimensions and 
configuration, other regulations aimed at achieving environmental or social policy 
outcomes impact on the road freight sector. Concerns have been raised at roundtable 
meetings and in submissions about the regulatory costs imposed on the road freight 
industry from other broader regulations and the necessity or appropriateness of such 
regulation. For example, the ALTA note: 

The ‘overhead’ on the road freight operator – measured in extra working hours that can 
be caused by inefficient regulations from several different jurisdictions – is 
considerable. It has the effect of increasing the complexity and cost of doing … 
business in road freight. … As such, rural road freight remains characterized by a very 
significant amount of ‘Mum and Dad’ companies that struggle to incorporate growing 
regulatory and compliance overheads that seemingly offer no productivity or 
performance dividend. (sub. DD99, p. 10) 

In addition, concerns have been expressed about the adequacy of the processes that 
have generated regulation outside the realm of the NTC. 

It is important that any decision to regulate road freight operators is justified: that is, 
regulation needs to be demonstrated to be necessary, cost-effective and in the public 
interest. Where regulation is necessary, decisions on the most appropriate regulatory 
instrument should be made only after full consideration of alternatives. At the same 
time, there should be a process in place for the systematic review of existing 
regulation impacting on the road transport sector, in line with COAG’s recent 
commitment that all governments undertake targeted annual public reviews of 
existing regulations to identify priority areas for reform.  

11.2 Rail-specific issues 

Participants identified a number of non-price impediments which they saw as being 
a significant problem for the performance of the rail freight sector. Given the 
importance of productivity to rail sector performance, as highlighted by the 
Commission’s modelling for this inquiry (appendix G), dealing with non-price 
impediments should be a high priority for governments. 

Major potential impediments identified by participants included: 

• structural separation; 

• train path allocation; 

• regulatory fragmentation; 

• the appropriateness of access regulation regimes in particular; and 



   

308 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING 

 

 

• a lack of commercial focus by some rail operators. 

Vertical separation vs. integration 

A key element of the post-Hilmer reform process in rail has been the separation of 
below-rail infrastructure provision from above-rail operations. 

There are significant potential benefits stemming from vertical separation. These 
relate to promotion of above-rail competition, encouragement of market diversity 
and reduced scope for abuse of market power. Vertical separation can also lead to 
improved coordination of freight flows across infrastructure networks (via a 
streamlined access process) and expand the geographic market of above-rail 
operators (BTRE 2003d). 

The issue of vertical separation was considered by the Commission in its 1999 
Inquiry Report Progress in Rail Reform. The Commission recommended that train 
operations be vertically separated from track infrastructure on the interstate 
network, and that the infrastructure should be managed by a single network 
manager (PC 1999c). 

The Commission also noted that vertical separation (and access regulation) may be 
less appropriate in markets where there is limited scope for more than one 
above-rail operator. Competition from other modes of transport, and low volumes, 
may make the probability of profitable competitive entry into the rail market fairly 
low in many markets. 

Regarding structural separation of infrastructure generally (not specifically for rail), 
the OECD has stated: 

As a general principle, structural separation should be carried out unless for any given 
separation, evidence can be produced showing that the efficiency benefits of integration 
outweigh the harm to competition. In other words, there should be a presumption in 
favour of structural separation approaches. The competition authority should have the 
power to block re-integration. (OECD 2000, p. 48) 

In Australia, structural separation has seen above-rail competition emerge on the 
east–west rail corridor, but much less so on the north–south corridor. As observed 
by the Australian Rail Track Corporation (ARTC): 

There is little doubt since the introduction of competition reforms in the rail industry in 
the mid 1990’s that competition for rail freight services has taken hold most on the 
east–west interstate network. ARTC considers that this has occurred for a number of 
reasons including … horizontal and vertical structural arrangements on the bulk of this 
network that promoted above rail competition. (sub. 11, p. 12) 
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The potential benefits of structural separation need to be weighed against the 
potential costs. These include loss of economies of scope, increased transaction, 
coordination and information costs, potential complications in pricing efficiently, 
and possible loss of commercial sustainability. The Bureau of Transport and 
Regional Economics (BTRE) has said: 

A vertically-separated structure is likely … to be more costly to establish than an 
internal separation of activities. Separation removes the benefits attributed to a 
vertically-integrated structure … Thus, in particular, while separation may improve the 
ability to coordinate activities along the rails (that is, between railway networks), 
coordination between rail and train becomes more difficult. Separation brings with it 
greater ongoing transaction and coordination costs than under integration. 
Policymakers need to consider these additional set-up and ongoing costs when deciding 
between integration and separation. Thus, if the likely on-track competition will be 
modest (due to small freight movements), the relatively low resulting benefits may not 
warrant the costs of vertical separation. (BTRE 2003d, p. 9) 

A recent Australian study by Wills-Johnson from the Planning and Transport 
Research Centre at Curtin University found that vertical separation of Australian 
networks had not led to significant efficiency losses. However, the study also 
concluded that there was likely to be little scope for sustainable above-rail 
competition. Moreover, it observed that the relatively small efficiency losses found 
could have been because: 

… some Australian railways at the time [of vertical separation] were not well integrated 
in their above and below-rail operations, and hence … [efficiency] losses were not as 
great as would have been the case in the more efficient US railways. (Wills-Johnson 
2006, p. 19) 

In addition, the paper also notes that data quality issues ‘make conclusions 
tentative’ (Wills-Johnson 2006, p. 19). 

Different market circumstances mean that no single structure is likely to be 
appropriate for all rail networks. The potential costs and benefits need to be 
assessed on a country-by-country — and, indeed, region-by-region — basis. 

In the Discussion Draft, the Commission sought feedback from participants 
regarding the impacts of vertical separation or integration on both the interstate 
track and on major regional coal lines. A summary of comments received appears in 
box 11.5. The feedback received has highlighted the complexity of the issue, and 
reinforced the need for appropriate structures to be determined on a ‘case by case’ 
basis. 

In raising this issue, the Commission is not suggesting re-integration should be 
pursued as an explicit policy objective of governments (particularly where there is a 
strong likelihood of achieving above-rail competition), but rather questioning 
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whether governments should stand in the way of vertical re-integration where this 
would be the likely market outcome. 

 
Box 11.5 Comments on the merits of vertical separation or integration 
Queensland Rail stated: 

… railways have particular coordination problems for which vertical integration is the most 
effective solution… (sub. DD100, p. 11) 

The Australasian Railway Association said: 
The ARA believes that there may be scope for allowing vertical reintegration in regional rail 
networks, where there is unlikely to be competitive benefits from vertical separation. 
(sub. DD88, p. 32) 

The New South Wales Minerals Council expressed the view that: 
The NSW coal industry has benefited enormously from the introduction of National 
Competition Policy and vertical separation of rail networks in NSW. Monopoly rent of around 
$75M per year for rail access has been eliminated and haulage rates have decreased. 
Australia’s two largest rail haulage operators are currently engaged in haulage operations on 
the Hunter rail network. The efficiency of rail operations has also improved markedly in 
recent years. (sub. DD91, p. 3) 

The Australian Competition and Consumer Commission noted: 
… the ACCC observes that where a rail line or network gives rise to significant market power 
concerns then vertical reintegration could increase these concerns. In such circumstances 
there would need to be careful consideration of the likely trade-offs between pursuing any 
economies of integration … and the impact of possible reductions in competition that might 
arise from reintegration. While the latter may be alleviated by access regulation, the task … 
is typically more challenging in the case of vertical integration, where the incentives provided 
to the access provider can lead to a substantial diminution, or even a complete absence, of 
effective competition. (sub. DD80, p. 5) 

The Latrobe City Council stated: 
We would urge the Commission to re-consider any enthusiasm they may have for a system 
that enables a single firm to be an access provider and an access purchaser at the same 
time for the same piece of publicly owned infrastructure. In our view no amount of central 
price regulation can cope with such a model in the rail industry. (sub. DD87, p. 2) 

Pacific National noted: 
Vertical separation has the potential to introduce substantial interface costs, financial, 
qualitative and in management resources. However, the case should not be over-stated. 
Even under pre-third party access structures, vertically integrated railways often found 
significant difficulties managing intra-organisational interfaces, so it should not be assumed 
that reintegration would necessarily [remove] all such difficulties. Further, the horizontal 
separations between track owners add significantly to the coordination efforts required to 
operate trains across different networks. (sub. DD89, p. 15) 
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Coordination and investment issues 

In research undertaken for the Australasian Railway Association (ARA), Port 
Jackson Partners Limited noted a number of co-ordination problems stemming from 
vertical separation: 

• Operational links: There can be potentially significant cost trade-offs and 
burdens placed on the track owner or track operator due to decisions of the other 
party. For example, if the wheel profile of a train is not in alignment with the 
grind profile of the track, significant maintenance costs may be incurred. 
Similarly, the speeds at which trains can travel safely on tracks affect the 
operations of the above-track operator. Moreover, the above- and below-rail 
operators need to separately monitor train movements through the system, 
resulting in duplication of effort. 

• Investment decisions: Efficient operation of a rail system requires synchronised 
and complementary investments in track, terminals and rolling stock (for 
example, investments in longer trains require parallel investments in longer 
passing loops). Any uncertainty regarding the likelihood of the complementary 
investment taking place potentially reduces investment incentives. 

• Risk management: In the event of a rail accident, losses are incurred by both the 
above- and below-rail operator. Vertical separation requires cooperation between 
operators with regard to risk mitigation. This is a simpler process for a 
vertically-integrated operator. 

• Marketing: Winning new customers requires service and reliability undertakings 
that are made more complex in a vertically separated environment. For example, 
the ability to offer discounts to new customers may be undermined by a lack of 
coordination between above- and below-rail operators (PJP 2005). 

The OECD has highlighted that vertical separation may restrict pricing options for 
infrastructure services. While Ramsey pricing is still possible in a vertically-
separated environment, it is much more difficult because the below-rail operator 
does not negotiate directly with the ultimate customer. This can have negative 
implications for cost recovery and efficient pricing, particularly where trains carry 
mixed cargoes (PC 1999c, OECD 1999). 

Regarding whether vertical separation can be detrimental to investment incentives, 
Pacific National (PN) submitted: 

In the last three years, PN’s Intermodal Division has invested $220 million in 
rollingstock and terminals to cope with growth in demand, compared with $42 million 
invested by the ARTC, the track owner. This lack of alignment is creating an 
environment in which delays in new track investment are common. (sub. 41, p. 24) 
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Investment levels — above- and below-rail — might be lower in a vertically 
separated environment due to differing incentives between the above- and 
below-rail operators. Below-rail operators might have reduced incentive to make 
investments that would improve above-rail performance and vice-versa. Investment 
also may be inappropriate due to information asymmetry between the above- and 
below-track operators (BTRE 2003d). 

On the investment issue, the ARA noted ‘vertical separation has not impeded 
continued rail infrastructure investment by the ARTC’ (sub. DD88, p. 30). The 
ARTC has highlighted the importance of consultation: 

… market forces have necessitated that any investment undertaken on the interstate rail 
network must be designed to deliver desirable market outcomes in terms of transit time, 
reliability, capacity and yield … it is the below rail element that takes on market risk in 
relation to investment and therefore is commercially motivated to mitigate this risk. 
ARTC has only been able to establish market [requirements] through a process of 
consultation with users and in surveys of freight forwarders and end users. 
(sub. DD111, p. 14) 

The need for a ‘case by case’ approach 

As noted by the Commission in its 1999 review, questions surrounding the 
appropriate structure of the rail sector and the relative merits of separation versus 
integration are complex, and require case-by-case consideration. 

The potential benefits of vertical separation are significant, but separation can also 
lead to coordination problems and reduce incentives to invest. Ultimately, in some 
circumstances, separation can undermine the viability of a rail operation. This could 
occur where vertically-separated operators have difficulties in adopting pricing 
strategies (such as Ramsey pricing) enabling them to adequately recoup costs, or 
where above-rail operators are vulnerable to ‘cream skimming’ by other above-rail 
niche operators. 

For vertical separation to increase above-rail competition, there needs to be a 
prospect of profitable entry into above-rail markets. However, most rail networks 
typically face strong intermodal competition and struggle for commercial 
sustainability, particularly where there are low volumes of freight. Vertical 
separation is likely to compromise the commercial sustainability of these networks. 

In contrast, the relative lack of commercially-feasible intermodal competition on the 
coal networks in New South Wales means that competition to reduce freight rates is 
largely limited to competition between above-rail operators (that is, within the rail 
mode). Even here, however, the coordination and potential investment issues 
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associated with vertical separation mean there is no unqualified presumption in 
favour of separation. 

The ARTC notes that above-rail competition has been achieved for the Hunter 
Valley coal network: 

The coal industry welcomes competition for the market in Hunter Valley, and … 
efficiency and volume improvements have been improved by means of co-ordination 
between all the logistics providers. There is clearly a competitive environment in which 
the vertically separated access provider operates … there is no prima facie case for 
re-integration in networks such as the Hunter Valley coal rail network. On these coal 
networks, which operate under both vertically integrated and separate structures in each 
state, there is not strong evidence of differentials in investment. (sub. DD111, p. 16) 

PN highlighted the importance of parties working together in a separated 
environment in the Hunter Valley, adding: 

While this has worked very well for all parties, it is a solution that was hard won and 
requires a substantial level of maturity from all participants as the solution inevitably 
requires choices to be made on a daily basis that might not suit one or more parties. To 
Pacific National’s knowledge, this solution has not been replicated elsewhere on 
Australian rail networks. (sub. DD89, p. 16) 

Regarding the interstate track, evidence on the merits of vertical separation appears 
mixed, with above-rail competition achieved on the east–west network but few 
discernible benefits evident to this point on the north–south corridor. The different 
competitive position of rail against road freight on these corridors means that the 
optimal structure might be different on each. 

The Queensland Government has said the issue of re-integration would be best 
reconsidered in two years time, particularly after the impact of Toll’s forced sale of 
50 per cent of PN as required under its Australian Competition and Consumer 
Commission (ACCC) undertaking.1 

The Commission accepts that it may be premature at this stage to review the 
structure of the north–south corridor. However, a review in 2 or 3 years should 
determine whether there are sufficient (or, indeed, any) benefits from facilitating 
above-rail competition to outweigh the unavoidable co-ordination costs and 
investment disincentives associated with vertical separation. If an inland track is to 
be built on the north–south corridor — as has been recently proposed — serious 
consideration should be given to vertical integration of this track to promote 
technical efficiency and reduce the need for government subsidies. 

                                              
1 Toll Holdings has since sought of waiver from the ACCC of the requirement to sell 50 per cent 

of PN following a proposed restructure of the Toll Group (Toll Holdings 2006). 
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The level of competition currently achieved on the east–west corridor suggests 
continued separation is the preferred structure on this corridor, due to the greater 
likelihood of sustainable above-rail competition. 

In contrast, there appear few reasons to support maintenance of separation of 
regional grain networks, although separation of such networks is common and, 
following the proposed buy-back of below-rail infrastructure in Victoria, becoming 
more widespread. The trend towards buying back rail infrastructure was noted by 
the Queensland Government, which saw it as a result of vertical integration: 

Examples exist elsewhere in Australia where the maintenance of rail vertical 
integration has resulted in a degradation of rail infrastructure resulting in poor 
outcomes for the community. There are also examples of vertically integrated rail 
operators granting access to third parties, but on terms which preclude financial and 
sustainable operations. Specifically, the privatisation of rail in New Zealand, Tasmania, 
South Australia and Victoria created vertically integrated rail operations on parts of 
these networks that sought a commercial outcome. This resulted in an eventual 
deterioration in the standard of this rail infrastructure, with ownership eventually 
reverting to control by the respective governments … (sub. DD117, pp. 13–14). 

However, the problems with regional grain networks relate to their financial 
viability and ongoing need for government subsidies, and are not likely to be solved 
by structural separation. Indeed, the low volumes on these networks strongly 
suggest that there is limited capacity for above-rail competition and separation may 
further reduce their commercial viability. It is probable that having one vertically-
integrated operator would be the most efficient outcome for these networks. 

It is possible that where rail lines are heavily reliant on government subsidies, 
governments may prefer to own infrastructure or provide subsidies to vertically 
separated entities rather than being seen to support regional monopolies. Vertical 
separation may also enable governments to more transparently target subsidies to 
provision of below-rail infrastructure. However, it would seem perverse to maintain 
separation in order to transparently target subsidies if doing so increases 
co-ordination and other costs and, hence, the size of the subsidy required. 

Interestingly, the OECD (2005c) has recently noted that while many countries have 
seen entry of new rail freight providers following vertical separation, the number of 
entrants has typically been small and their share of the total freight task has 
remained quite low. Overall, the OECD finds that the role of vertical separation in 
improving the performance of rail is unclear: 

In conclusion, although there is a wide range of experience with different modes of 
competition and different degrees of vertical separation in the rail industry, it is not yet 
possible to draw a clear picture as to the appropriate role of vertical separation in the 
overall reform of the rail industry. At this stage it appears that there are other factors, 
such as corporate governance and effective design of subsidy mechanisms (where they 
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are necessary) which have at least as large an impact on the overall performance of the 
rail industry. (OECD 2005c, p. 13) 

The costs of vertical separation on regional rail networks are likely to be greater 
than the benefits where infrastructure providers are unable to exert market power. 

There is further discussion of the respective merits of vertical integration and 
separation in the context of developing a package of future policy initiatives in 
chapter 12. 

PN suggested that horizontal separation was also important, given the number of 
different owners of the Australian rail network. Above-rail operators need to 
traverse tracks owned by different entities and face problems such as differing 
network standards, and different methods of path allocation. On this issue, PN 
observed: 

The track owners, while part of a wider system, rarely see the consequences of … 
decisions as the consequences are usually shouldered by the train operators. The train 
operators have little ability to seek cross-entity solutions except where the track owners 
are amenable through altruism to participate in joint solutions. Altruism, while a 
valuable part of the social structure, is not commonly found as a core objective in firms 
participating in commercial undertakings. Regulators, typically, are concerned with the 
direct relationship between the track owner and track users and have not, to date, found 
cause to regulate interactions between adjacent network owners. (sub. DD89, p. 22) 

As noted earlier, the Commission has previously found (PC 1999c) that the 
interstate track would be best managed by a single network manager. In effect, this 
has largely transpired, with the exception of the section of track between the 
Queensland border and Brisbane. There would likely be significant co-ordination 
benefits from allowing the ARTC also to manage this part of the track (although, in 
view of doubts about the long-term capacity for sustained competition on this 
corridor, it is less clear whether this would be enough to justify further vertical 
separation). 

Solutions to co-ordination problems regarding intrastate networks are complex. 
Reductions in regulatory fragmentation have the potential to assist somewhat in this 
regard. Generally speaking, however, it would be in the interests of the rail industry 
as a whole for track managers to work more closely together to maximise the use of 
their individual networks and of the rail mode. 

FINDING 11.3 
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Alternative approaches 

The United States approach of separating the national rail network into 
interconnected regional networks has been suggested as a possible model for 
Australia (Ergas, in PC 2006b). In the United States, a small number of vertically-
integrated rail operators operate in neighbouring regions and cooperate with each 
other on access prices and conditions. Since each network benefits from being able 
to run trains to and from destinations on other networks, there is countervailing 
power in negotiating access or trackage rights. 

The approach taken in the United States and Canada has been described by the 
BTRE as that of ‘vertical integration without the presumption of a right of 
third-party access’ (2003d, p. 107). Regulation is largely confined to preventing 
major anti-trust abuses, with the emphasis of legislators being placed on ensuring 
rail operators obtain enough revenue to remain commercially viable. 

Ergas, however, identified major limitations to the viability of such an approach in 
Australia, including relatively low rail freight densities and the need to address 
necessary maintenance before such a system could be adopted (although these 
problems exist in Australia regardless of the system adopted). The United States and 
Canada also have a long history of privately-owned, profitable freight routes, which 
cannot be said for Australia or many other railway systems in the world. 

Difficulties with the US approach (and re-integration more generally) were also 
identified by PN: 

In Australia this model will be difficult to implement as the conditions of 
interdependence between train operators are not generally present nor are they easily 
contrived. This is a particular problem with the different rail gauges around the country 
which make inter-network running an unviable proposition in a number of cases. In 
order for this model to work effectively there would need to be a further merging of 
interests. For example, it would not simply be a matter of merging Pacific National and 
ARTC to create a vertically integrated entity to compete with an integrated QR. A 
number of other parties have interests that would need to be taken into account, both as 
train operators and as track owners (eg SCT as an operator and WestNet as an owner). 
It is not clear how such interests could easily be safeguarded if vertical integration was 
considered. (sub. DD89, p. 22) 

Another quite different approach has been followed by Sweden. This involves 
vertical separation of above- and below-rail operations, with below-rail charges 
based on marginal social costs. The resulting revenue shortfall is funded by 
taxpayers through consolidated revenue (PC 2006b). As road in Sweden is funded 
in the same manner as rail (that is, road infrastructure prices are also set to recover 
only marginal social costs), the system has the potential to provide competitive 
neutrality between modes. 
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The Swedish approach received support from PN: 
Pacific National suggests that an appropriate model exists in the Swedish approach … 
As this model bases infrastructure pricing to users on a marginal cost basis, it provides 
appropriate pricing signals between modes. In turn, combined with an appropriate 
service capability for both modes this ought to lead to efficient modal choices by 
freight transport consumers. (sub. DD89, p. 13) 

But the ARTC considered the Swedish system would exacerbate existing problems: 
ARTC believes that adoption of the Swedish model where governments fund both road 
and rail, and users only pay marginal cost will further entrench existing problems and 
ensure government, rather than industry or market driven, outcomes. 
(sub. DD111, p. 5) 

The Commission agrees that the adoption of the Swedish system in Australia would 
be likely to involve significant subsidies to both the rail and road freight sectors. As 
noted in chapter 3, the presence of such subsidies has the potential to generate 
economic losses by encouraging over-consumption of freight. If users are required 
to pay only marginal costs, decision-makers may be unaware of the total 
willingness to pay for infrastructure projects, increasing the risk of poor investment 
decisions. The presence of significant subsidies would also have the potential to 
reduce incentives for efficient transport provision, while providing scope for 
‘gaming’ by transport providers. 

Moreover, the adoption of such a model would involve considerable costs to 
taxpayers, potentially creating distortions elsewhere in the economy. Self-evidently, 
it would be inconsistent with obtaining full cost recovery, which is a key objective 
of COAG as reflected in the terms of reference for this inquiry.  

Path allocation with congestion 

One area impeding the performance of rail, in which pricing could play a greater 
role, is in the allocation of capacity. While the Australian rail infrastructure sector is 
characterised by excess capacity overall (BTRE 2003d), there are situations of 
excess demand at particular times and particular locations (for example, on some 
coal lines). The current resources boom is an example of such a time. 

Generally, passenger trains have priority over freight trains when train paths are 
allocated. It has been argued that this is particularly a problem in Sydney, limiting 
rail freight’s ability to compete on the north–south corridor. A recent study of the 
corridor, commissioned by the Department of Transport and Regional Services 
(DOTARS), estimated that problems in metropolitan Sydney accounted for between 
20 and 50 per cent of rail’s reliability problems on the Melbourne–Brisbane route. 
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Furthermore, the study found overcoming the congestion problems in Southern 
Sydney and between Sydney and Newcastle could more than double rail’s market 
share on the Melbourne–Brisbane corridor (Ernst and Young et al. 2006). 

Coles Myer Ltd commented: 
Delays to rail traffic entering and leaving Sydney undermine rail’s competitiveness and 
retard the movement of rail freight between Melbourne and Brisbane. (sub. 47, p. 2) 

This ‘passenger priority’ is rarely factored into access charges, although there are 
exceptions. Great Southern Railway (GSR) pays for a premium flagfall service for 
passenger trains on the ARTC network which is higher than the standard freight 
flagfall (sub. DD107). 

Providers of both passenger and freight trains have commented on the conflict 
between their respective services, although they have different perspectives. PN 
noted the impact of the higher speed of passenger trains: 

Given that the average speed of passenger trains is higher than for freight trains … the 
outcome is that freight trains are often “run down” and then have to wait to allow 
passenger trains to pass before they can proceed. The cost of passenger priority is borne 
by freight trains but this is not internalised into any access pricing. (sub. 41, p. 13) 

While GSR argued passenger trains should not be burdened by slower freight trains: 
At present, passenger trains are frequently slowed from their normal operating speed 
and there are … delays built into their timetables to fit with the overall schedule for the 
corridor … this means that passenger bears the cost of the inefficiency of the slower 
freight trains … slower trains ought to bear the cost of their own inefficiency. This 
could be achieved by inverting the Flag-fall scale of charge, so that Flag-fall for trains 
that can operate more efficiently is proportionately lower than the Flag-fall for slower 
trains. (sub. DD107, p. 7) 

The NSW Minerals Council noted passenger priority was a problem in reference to 
the Hunter Valley coal network: 

Under the Transport Administration Act 1984 (NSW), passenger trains are accorded a 
priority on the Hunter rail network. This passenger traffic does not pay the full price of 
access, while at the same time it enjoys the highest priority of access. Coal trains pay 
essentially all the costs of that network yet they receive only third or lower priority to 
access, behind passenger trains and scheduled freight services. (sub. 10, p.15) 

On the other hand, the NSW Government observed that the Sydney metropolitan 
rail network is overwhelmingly ‘paid for’ through NSW Government funding and 
from fare revenue from passengers. Access revenue from rail freight operators is 
seen as relatively minor. 
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Generally, incumbent rail operators have access rights ‘grandfathered’. This means 
that while newly-competing operators are likely to pay the same amount for access 
to rail infrastructure, they may not be able to access it at the most commercially-
desirable times. As the BTRE has noted, ‘non-priced systems can perpetuate 
inefficient capacity allocation and inhibit competition’ (2003d, p. 86). 

There is a case for introducing more flexible approaches to allocation of scarce train 
paths on the basis of highest value. In particular, there appears to be room for 
greater use of pricing to allocate capacity. The ARTC has moved to an approach of 
allocating mutually exclusive capacity to the access proposal with the highest net 
present value (NPV) of future returns. As noted by the ARTC, this does not 
necessarily mean access will go to the access seeker prepared to pay the highest 
price: 

If in fact it is an 80km/hr freight service for four years against an intermodal service for 
eight years … then effectively … the NPV of those will be different without going 
anywhere near an auction on price because the prices are generally published. (ARTC 
in ACCC 2002, p. 88) 

Use of auctioning of capacity would reveal the true valuations access seekers place 
on their use of available track. Information obtained during the auction process 
would allow the below-rail operator to maximise the profit of the entire network by 
choosing the optimal mix of train schedules (PC 1999c). 

There is a range of potential problems with auctioning, however, including 
relatively high transactions costs, disruption to existing contractual arrangements, 
co-ordination problems, higher levels of uncertainty and potential dominance by 
large incumbent operators. The latter were raised as a problem by Queensland Rail 
(QR). 

As noted by the Commission in its 1999 rail report, these practical problems pose a 
challenge in developing a path auctioning system, but do not rule out the concept. 
Many of the arguments used against auctioning, particularly regarding the potential 
to create uncertainty for investors, highlight the importance of allocating train paths 
for appropriate lengths of time and the need to ensure existing contracts are 
protected, rather than limiting the potential applicability of auctioning. 

Greater flexibility in the allocation of train paths would have potentially significant  
efficiency benefits. However, auctioning may not be cost effective. Development of 
cost-effective mechanisms designed to reveal valuations placed on train paths by 
users is to be encouraged. 

FINDING 11.4 
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Path allocation can present particular problems where train operators are vertically 
integrated, as conflicts may arise between the financial interests of the rail operator 
and efficient allocation of train paths. One way of dealing with this is by creating 
ring-fenced units within vertically-integrated operators. Examples of this are 
QR Network Access and the Pacific National Network and Access Division in 
Victoria. Even where these business units are run independently and with separate 
balance sheets, these measures may not ensure non-discrimination between access 
seekers if the business units are in a subsidiary relationship to a parent company 
running its subsidiaries to benefit the company as a whole (PC 1999c). 

Regulatory fragmentation 

Concerns have often been expressed about the extent of regulatory fragmentation in 
the rail sector. Chris Corrigan, speaking at the BTRE’s 2005 Transport Colloquium 
as (then) Managing Director of Patrick Corporation, described the regulatory 
environment for rail from his company’s perspective: 

There are seven different track owners with whom the three above rail operators would 
need to negotiate access if they wished to operate nationally. 

There are 9 Acts covering rail safety and 3 different rail safety investigators, NSW, 
Victoria and ATSB covering the rest of the country. 

There are 15 Acts with powers over Occupational Health and Safety nationwide 
affecting rail operations and there are 76 Acts with powers over environmental 
management with which a national freight operator must comply. 

That’s the glorious way in which rail operates in this country today. (Corrigan 2005, 
p. 6) 

Although there has been considerable reform in the rail industry over the last 
decade, it has largely occurred jurisdiction by jurisdiction, resulting in the 
emergence of a multiplicity of standards and regulatory bodies. There are two 
principal areas of fragmentation: 

• differing requirements and conditions for rail safety accreditation in most 
jurisdictions, with seven rail safety regulators (compared with one in the United 
States); and 

• multiple access regimes across the national rail network which have been 
evolving on different pathways. 

Regulatory fragmentation can inhibit the efficient operation of trains across 
Australia and impede effective competition and coordination, while increasing 
transactions costs and uncertainty (with, again, potentially negative consequences 
for investment). 
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Impact of regulatory fragmentation 

One effect of a lack of coordination is higher operating and transactions costs for 
rail operators. Regarding this, the ARTC noted: 

In order to achieve competitive neutrality between road and rail modes, it is necessary 
to increase the level of consistency and certainty in regulatory treatment across 
jurisdictions. This is particularly relevant to the rail mode where safety and economic 
regulation is largely undertaken by state based jurisdictions. Road pricing and safety 
regulation, whilst not perfect, is much closer to being undertaken on a national basis. 
(sub. 11, p. 40) 

This regulatory fragmentation exacerbates problems stemming from the 
long-standing lack of inter-operability across different rail systems. Different 
loading and rail track gauges still limit the potential for both competition and 
service coordination. Similar problems stem from jurisdictional differences in 
operating standards, signalling and communications systems. While issues relating 
to differences in technology across jurisdictions are not discussed further here, a 
recent BTRE publication did discuss opportunities for greater technological, as well 
as regulatory, harmonisation (BTRE 2006c). 

The hurdles facing productivity performance in the rail sector have been highlighted 
by the ARA: 

[It is] … very difficult to improve [productivity] when you have got seven safety 
regulators, seven economic regulators, four different signalling systems, 72 different 
occupational health and safety regulations, all state based. (Nye quoted in McKay 2006, 
p. 10) 

COAG has recognised the importance of a national system of regulation: 
A national system [of regulation] is crucial to Australia’s economic and social well 
being. It is essential that decisions made in one jurisdiction should be mutually 
recognised elsewhere. There should be an integrated, national and efficient decision-
making framework to gain access to the national road or rail network. (COAG 2006a, 
appendix C, p. 14) 

The Western Australian regulator, the Economic Regulation Authority (ERA), 
highlighted efforts in that state to achieve consistency with the national access 
regime: 

The WA Regime allows for an ARTC Wholesale Access Agreement where train 
operators can negotiate with ARTC such that the terms and conditions negotiated 
would also apply on WNR’s network from Kalgoorlie to Perth. This provides for a 
seamless operation between interstate rail networks … To date Pacific National the 
major interstate train operator has chosen not to use the ARTC Wholesale Access 
Agreement but to negotiate directly with WNR an access agreement for the Kalgoorlie 
to Perth rail line. (sub. DD106, p. 8) 
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There is considerable scope to achieve greater national consistency and 
coordination in rail access regimes, pricing and other regulatory frameworks — 
including in operational practices and technical standards. 

The decision of the Australian Transport Council (ATC) to give the NTC 
responsibility for improving safety, efficiency, and compliance in the rail sector 
from its inception in 2004 has the potential to reduce the level of regulatory 
fragmentation. There is some evidence that benefits of this are being seen already in 
the area of rail safety. 

Rail safety regulation 

At its June 2005 meeting, the ATC agreed that all jurisdictions would base rail 
safety regulation on a draft national safety bill (intended to be a model for 
jurisdictions to follow). This was designed to ensure that there would be a 
nationally-consistent legislative approach to rail safety regulation. The draft bill was 
adopted by the ATC in June 2006 and a target of July 2007 was adopted for all 
jurisdictions to implement legislation based on the draft bill (NTC 2006e). 

This is a significant step forward in reducing regulatory fragmentation. However, 
there is some concern about how closely individual jurisdictions are implementing 
the nationally agreed draft bill. The ARA also has noted that even following 
adoption of the draft bill, there will still be ‘seven safety regulators interpreting the 
same bill in a different way’ (Steketee 2006). 

In addition, and in a further move toward greater harmonisation, the February 2006 
COAG meeting agreed to request the ATC to recommend an approach for 
establishing a nationally consistent approach to interstate rail safety regulation, 
potentially including a single system of operator accreditation, regulatory oversight 
and rail regulator recruitment and training. COAG has requested that the ATC 
reports back to it by the end of 2006 (COAG 2006a). 

There are efficiency gains to be obtained from a single institutional framework 
for safety regulation of rail. The adoption of nationally consistent rail safety 
regulation legislation by July 2007 is, therefore, a priority. Gains from 
harmonisation would be compromised if jurisdictions legislate based on differing 
interpretations of the nationally agreed draft bill. 

FINDING 11.5  

FINDING 11.6 
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A national approach to regulating rail access 

Third party access regimes for rail infrastructure services were introduced as part of 
the National Competition Policy reform process to promote above-rail competition. 
Third party access regulation sets out principles for access seekers to negotiate with 
infrastructure providers to attempt to reach agreeable terms and conditions. Regimes 
also contain provisions and mechanisms for dispute resolution where parties are 
unable to reach agreement. 

The National Access Regime was introduced under Part IIIA of the Trade Practices 
Act 1974, and most State Governments have also established access regimes for rail 
infrastructure. As noted in chapter 6, while all jurisdictions base access regulation 
on the same principles, there are a number of differences in the way the access 
regimes operate, creating inconsistencies across jurisdictions. The multiple regimes 
and regulators also increase transaction costs for rail operators. 

At its February 2006 meeting, COAG agreed to adopt reform measures aimed at a 
more consistent national approach to economic regulation of rail, and regulation of 
‘nationally significant’ infrastructure more generally. This included the signing of a 
Competition and Infrastructure Reform Agreement to provide for a simpler and 
more consistent national system for economic regulation of infrastructure (box 11.6) 
(COAG 2006a). Specific proposals are to be available for consideration by COAG 
in early 2007 (COAG 2006b). 

The COAG agreement, and particularly the adoption of a simpler and nationally 
consistent system of rail access regulation, should assist in reducing regulatory 
inconsistencies across jurisdictions and in reducing transactions costs for rail 
operators. The Australian Government has indicated a preparedness to legislate for 
a single national regime should it find the progress under COAG arrangements 
unsatisfactory. 

A single national economic regulator? 

Various participants have suggested a single national economic regulator for rail. 
The ARTC stated: 

Rail needs to have a single national regulator in respect of economic regulation. This 
would deliver a comparable framework to that used for road. It is not necessary that the 
same regulatory body be used for both modes. It is more important that the regulatory 
objectives and mechanisms be consistent. In any event, economic regulators need to 
operate independently from government decision making. ARTC would strongly 
support a recommendation by the Commission to adopt the ACCC as the single 
regulator for the national rail network. This would deliver the required consistency and 
independence in access regulation and pricing. (sub. 11, p. 50) 
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There are a number of potential advantages in having one national economic 
regulator and one national economic regulatory regime. These include: 

• economies of scale and scope in undertaking the regulatory task (that is, the 
average cost of making and administering rail regulation might decline); 

• the ability to design the most effective regime for cross-border operations might 
be enhanced; 

• lower enforcement costs; 

• lower compliance costs of dealing with just one regulator and one set of laws; 
and 

• pooling of expertise and resources which may reduce the risk of regulatory error 
and increase the speed, quality and consistency of regulatory decisions. The risks 
associated with different interpretations of the law are reduced. 

There may also be some disadvantages stemming from having one regulator and 
one set of laws, including: 

• the ability to design the most effective regime for the circumstances of a 
particular jurisdiction (or rail operation) is constrained (PC 2004a); and 

• the consequences of regulatory error may be much more significant with one 
national regulator. 

In the Discussion Draft, the Commission sought comments on the merits of moving 
to a national regulator. In response, PN saw benefits of moving to a single national 
regulator, noting it was still important to regulate using different criteria under 
different circumstances. The ARA expressed similar sentiments: 

While national consistency is desirable, the ARA is not proposing a “one size fits all” 
form of regulation. It is clear that various rail traffics require different approaches in a 
number of areas, both economic and functional. For example train path allocation 
mechanisms that suit intermodal trains are anathema to heavy haul bulk traffics as the 
basis of operation is fundamentally different. This can be accommodated by a single 
regulator as long as such differences are recognised. (sub. DD88, p. 13) 

QR expressed the view that ‘it is possible to achieve greater consistency in rail 
regulation and a more effective regulatory framework without moving to a single 
national regulator’ (sub. DD100, p. 5).  
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Box 11.6 COAG agreement on greater national consistency for 

infrastructure regulation 
COAG agreed at its February 2006 meeting to adopt measures designed to promote a 
more nationally consistent approach to regulation of nationally significant infrastructure. 
This included the signing of a Competition and Infrastructure Reform Agreement. 
It was agreed that, wherever possible, third party access to infrastructure services 
should be on the basis of terms and conditions commercially agreed in negotiations 
between the access seeker and the operator of the infrastructure. Where third party 
access regimes are needed, it was agreed that the Competition Principles Agreement 
would be amended to incorporate the following principles: 
• all third party access regimes will include objects clauses that promote the 

economically efficient use of, operation and investment in, significant infrastructure; 
• all access regimes will include consistent principles for determining access prices; 

and 
• where merits review of regulatory decisions is provided for, the review will be limited 

to the information submitted to the regulator. 
The Agreement also includes: 

• new requirements that regulators will be bound to make regulatory decisions under 
an access regime within six months, provided the regulator has been given 
sufficient information; 

• all State and Territory access regimes to be submitted for certification by 2010 
following agreement on a streamlined certification process; and, importantly for rail, 

• the implementation of a simpler and consistent national system of rail access 
regulation for agreed nationally significant railways using the ARTC access 
undertaking as a model. 

Source: COAG (2006a).  
 

Similarly, the Queensland Government stated: 
Arguably, the undertaking of the regulatory role is enhanced by: 

• local knowledge of the operations; 

• local knowledge of the dynamics and interrelationships between links in the 
transport chain (for example, rail and port in the case of Queensland Coal); and 

• local access to the regulator by the stakeholders. (sub. DD117, p. 20) 

While there may be benefits from moving to a single national economic regulator, 
achieving greater consistency across jurisdictions would seem a higher priority. 
This does not necessarily mean moving to a ‘one size fits all’ approach to regulation 
without consideration of different traffics involving different levels of market 
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power. The approach taken by the ARTC of putting forward separate undertakings 
for the interstate track and the Hunter Valley coal network to the ACCC has merit. 

There are significant potential economic benefits from achieving a nationally 
consistent approach to access regulation of the rail sector. The reform measures 
agreed by COAG in February 2006 represent a way forward to achieving such 
consistency. Progress of the current agreed COAG reforms should be monitored 
to determine whether there are likely to be additional net benefits from moving to 
a single national regulator or regulatory regime. 

How beneficial is access regulation for rail? 

While regulatory fragmentation is a significant issue, there are more fundamental 
concerns about the appropriateness of access regulation itself in the case of rail 
services. The bulk and non-bulk sectors of the rail market raise different issues 
about regulatory appropriateness. 

As noted in chapter 6, the prices charged for the transport of rail freight, within 
ceiling and floor limits, generally are determined through negotiation. The degree of 
(potential) competition from other modes of freight transport will shape where in 
the range the negotiated outcome is likely to occur. 

Except for some specific bulk freight commodities — coal in particular — rail 
freight charges appear likely to be constrained by inter-modal competition, rather 
more than by price ceilings set by economic regulators. That is, road freight charges 
probably are currently the principal determinant of rail freight charges (adjusting for 
other important influences such as timeliness, reliability and service quality). While 
not inconceivable, it is hard to envisage a set of circumstances in which rail could 
become a price-maker, rather than a price-taker, for non-bulk freight on most of the 
major inter-capital corridors. The impact of regulators’ decisions is, therefore, not 
generally as great as in most other regulated areas of the economy (where the 
regulated ceiling price is more typically the price charged). 

The ARTC has observed: 
On the interstate network, pricing is constrained more by intermodal competition in 
many markets than by regulatory pricing limits. Revenue extracted by infrastructure 
providers on the interstate network falls short of full economic cost. (sub. 11, p. 25) 

The ACCC has noted that the ARTC appears to be recovering revenue well below 
the economic cost of providing services. It has further stated ‘prices negotiated 
between ARTC and access seekers will therefore generally reflect a competitive 

FINDING 11.7 
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outcome’ (ACCC 2002, p. 115). On this account, concerns about market power and 
the ability of access seekers to obtain competitive prices seem misplaced. 

This casts doubt on the need for rail freight infrastructure charges for non-bulk 
freight to be regulated at all (particularly in areas where above- and below-rail 
operations are vertically separated, which includes the entire interstate track except 
for Queensland). There seems to be little dispute that rail freight faces significant 
competition from other freight modes, and especially from road. Even in areas such 
as grain transport, where rail faces somewhat less competition, high levels of 
competition in final product markets are likely to preclude rail infrastructure 
operators from earning monopoly rents. 

The decisions of regulators are most likely to be influential in the bulk freight 
market and where above-rail firms have significant sunk investments. (That is, 
where infrastructure providers are more likely to be able to realise ceiling prices.) 
On this basis there is likely to be a strong case for price regulation primarily on coal 
lines in New South Wales and Queensland and, potentially, those parts of the 
network where below-rail operators also run above-rail services. 

While access regulation in the non-bulk freight market seems superfluous, this does 
not mean it is costless. In addition to administration costs and compliance costs 
attached to preparation and enforcement of regimes, the regulations may restrict 
operator behaviour (for example, by precluding discriminatory pricing strategies) in 
a manner that may reduce efficiency. (This is discussed in chapter 6.) 

In the Discussion Draft, the Commission sought comment on the appropriateness of 
the current coverage of access regimes for rail infrastructure. Specifically, the 
Commission asked participants for their views on the likely impact of removing 
access regulation on the vertically separated elements of the interstate track. 

In response, some users of rail infrastructure expressed concern about the possibility 
of regulatory controls being revoked. GSR stated: 

… the Commission notes from comments from ARTC and the ACCC that “concerns 
about market power and the ability of access seekers to obtain competitive prices seems 
misplaced” … This is not GSR’s experience. To the contrary, ARTC has consistently 
dismissed all attempts by GSR to negotiate, rejecting written submissions out of hand 
and verbally indicating that charges should be substantially increased. The effect of 
removing regulatory control is likely to lead to the imposition of increased charges 
which would in turn make commercially operated LDPR completely unviable. 
(sub. DD107, p. 5) 

Emphasising that access regulation dealt with many issues beyond pricing, PN 
expressed the view: 
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Pacific National … sees significant value in retaining regulatory oversight of track 
owners, notwithstanding that pricing might not always be constrained by the normal 
regulatory limits. (sub. DD89, p. 19) 

Noting that its behaviour did not resemble that of an ‘infrastructure owner taking a 
short term view or seeking to appropriate above rail rents’ (sub. DD111, p. 11), the 
ARTC supported reducing levels of regulation on the interstate network: 

ARTC believes there is sufficient competition on the interstate network between road 
and rail to restrain pricing and other non-competitive behaviour by below rail 
operators/ infrastructure owners. ARTC does not consider that it has substantial market 
power in its markets, which is a view that the ACCC seemed to share in its 
deliberations over ARTC access undertaking. (sub. DD111, p. 20) 

QR noted that its entire network is declared for access under the Queensland 
Competition Authority Act, which it sees as too broad given the lack of market 
power on most of its network. 

The New South Wales Government gave in-principle support to moderating or 
revoking access regulation on vertically-separated networks constrained by 
competition from road and sea freight, and added: 

… it should also be noted that in regards to access charging ‘being constrained by road 
and sea freight transport operators’, this is not an issue that is only limited to vertically 
separated networks. Moderation of access regulation should also possibly be considered 
where vertically integrated operators (especially those that do not compete in the same 
end market as access seekers) are constrained by modal competition. (sub. DD96, 
p. 18) 

The Western Australian Government also agreed there may be scope to revoke 
access regulation in the presence of inter-modal competition, but questioned the 
practicalities of doing so: 

While there may be scope to revoke regulation for vertically-separated below rail 
operators, it would be extremely difficult to implement as one would have to determine 
which parts of the network are being price-constrained by competition from road and 
sea transport. To impose an access regime on part of a route of an access seeker 
because there is no competition, and not on the remaining part because there is, would 
be impractical. (sub. DD122, p. 6) 

Clearly these issues would need to be taken into account. However, they are 
unlikely to be either as difficult or as practically relevant as suggested. 

Regarding the Commission’s draft finding that there is likely to be a strong case for 
price regulation only for coal lines in New South Wales and Queensland and where 
below-rail operators also run above-rail services, the Economic Regulation 
Authority in Western Australia suggested: 
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The Report seems to have omitted the significant bulk commodity haulage in WA. As 
indicated earlier, bulk commodities haulage under the regime in WA represents 
approximately 80% of the State’s annual total haulage task under the Regime. 
Furthermore, the share of bulk haulage component is expected to increase significantly 
within the next three to five years ... (sub. DD106, p. 7) 

In view of the lack of market power of vertically separated below-rail operators 
where rail is competing with road freight, there is unlikely to be a strong case for 
price regulation, except for coal lines in New South Wales and Queensland and 
possibly those parts of the network where below-rail operators also run above-rail 
services. There may be other areas of the bulk freight market where, on a case by 
case basis, arguments could also be made for retaining price regulation. 

Rail regulation and investment 

As previously noted, regulation is never costless. Even in those areas where rail 
infrastructure providers are able to obtain ceiling prices, and hence price regulation 
might appear most warranted, potential costs arise from the effect regulation has on 
investment incentives. As QR has commented: 

For traffics where rail haulage still predominates, such as coal, the regulatory 
arrangements create a significant risk of a service provider under-recovering the true 
cost of service provision. QR considers that price distortions arising from the 
limitations of the regulatory framework that applies to rail will also have an impact on 
incentives to invest in rail infrastructure. (sub. 53, p. 72) 

The existence and implementation of access regulation is likely to affect incentives 
to invest in rail infrastructure. Access regulation will only improve the efficiency of 
investment in rail infrastructure where there are well informed regulators with 
access to regulatory instruments that permit isolation of monopoly ‘rents’ accruing 
to successful projects through inefficient pricing or restrictions on access. Failing 
this, access regulation has the potential to discourage investment (PC 2001b). 

The limited information and imperfect tools available to regulators reduce the 
likelihood of accurately striking a balance between curtailing monopoly rents and 
allowing infrastructure providers to earn a satisfactory return on their investment. 

The Commission has previously noted the potential for regulatory errors to be 
asymmetric in nature. Regulators tend to place limits on upside benefits of 
investment, but fail to adequately recognise downside risk. This increases the 
potential for access regulation to dampen investment incentives. 

FINDING 11.8  
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In its review of the National Access Regime, the Commission made a number of 
recommendations designed to increase investor certainty and reduce investment 
disincentives (box 11.7). These recommendations included insertion of an objects 
clause giving primacy to economically efficient use of, and investment in, 
infrastructure, and pricing principles to guide regulators, and were supported by 
participants in this inquiry. For example, QR observed: 

… it is critical that any access regime defines a clear overarching objective, which is 
based on ensuring the efficient use of existing infrastructure and optimal investment in 
new capacity. (sub. 53, p. 77) 

On the importance of having an objects clause along the lines of that proposed by 
the Commission, the Australian Government’s Exports and Infrastructure Taskforce 
suggested: 

It is important that this economic efficiency interpretation is the overriding objective of 
access regulation and that alternative ‘laundry lists’ do not distract from the consistent 
application of this central objective (Exports and Infrastructure Taskforce 2005, p. 40). 

Many of the Commission’s recommendations were incorporated in the Trade 
Practices Amendment (National Access Regime) Bill 2006, which was recently 
passed by the Commonwealth Parliament. 

The recent adoption of the recommendations from the Productivity Commission’s 
2001 National Access Regime report, particularly relating to the inclusion of an 
objects clause and pricing principles, is likely to reduce the potential for access 
regulation to discourage investment in infrastructure, including rail infrastructure. 

A number of State-based regimes still contain conflicting objectives with relatively 
little guidance from governments on which should be given priority. The State-
based regimes would benefit from clearer prioritisation of objectives. Inclusion of 
an objects clause and pricing principles similar to those recently included in 
Part IIIA of the Trade Practices Act would go some way to providing greater 
certainty for investors. This is consistent with the Competition and Infrastructure 
Reform Agreement supported by COAG in February 2006. 

There is further discussion of regulatory issues affecting the rail sector, including 
recommendations, in chapter 12. 

FINDING 11.9 
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Box 11.7 Productivity Commission Review of Part IIIA 
The Commission reviewed Part IIIA of the Trade Practices Act 1974 in 2001. While the 
Commission found the national access regime had some strengths, there was also 
concern about the potential for access regulation to deter investment in essential 
infrastructure. To lessen this risk, the Commission proposed new measures to be 
incorporated into the regime to facilitate efficient investment. 

Those measures included provision for binding ministerial rulings regarding whether 
Part IIIA declaration criteria are met for proposed infrastructure facilities, exemptions to 
Part IIIA for government-sponsored infrastructure projects awarded by competitive 
tender and consideration of measures such as fixed-term access holidays. 

The Commission also proposed a number of modifications to Part IIIA to ensure 
access regulation was better targeted and more workable. These included: 

• inserting an objects clause and pricing principles to guide regulators and industry 
and to discourage unwarranted divergence across industry-specific regimes; 

• strengthening the coverage criteria to ensure that mandated access would only be 
required where it would promote a substantial increase in competition; 

• streamlining the coverage criteria applying across the regime’s different access 
routes to reduce the scope for inconsistent determinations; 

• enhancing the prospects for negotiated outcomes and ultimately effective 
arbitrations, through modifications to the negotiate–arbitrate framework; and 

• improving administrative efficiency and transparency to address cumbersome and 
protracted arrangements (PC 2001b). 

The Government subsequently endorsed the thrust of the Commission’s 
recommendations, including agreement on insertion of an objects clause and pricing 
principles, changes to declaration thresholds to ensure declaration takes place only 
where the expected increase in competition is material, provision for facility owners to 
lodge post-declaration undertakings and placement of additional obligations on 
Ministers to provide reasons for their decisions on declaration applications and other 
access arrangements. 

Decisions on the practicality of mechanisms such as access holidays and truncation 
premiums were deferred, as was a decision on whether to initiate a process to develop 
productivity based approaches to setting access prices. 

Regarding access holidays, in a recent response to the Commission’s Review of the 
Gas Access Regime, the Ministerial Council on Energy agreed to introduce into that 
regime a new option for a 15-year regulation exemption for proposed pipelines or 
distribution networks that do not meet the criteria for coverage under the Gas Access 
Regime. 

Sources: PC (2001b); MCE (2006).  
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Length of access agreements 

An issue relevant in a vertically-separated rail environment is the duration of access 
agreements. Above-rail operators have stated that it is difficult to obtain access 
agreements longer than five or ten years. Whether such agreements provide 
sufficient investor certainty was raised by PN: 

PN is only able to secure short term access agreements (and associated short term 
certainty on price and paths agreements) in some jurisdictions, despite rollingstock 
investment horizons which are typically 20 years or more. (sub. 41, p. 25) 

In response, the ARTC noted: 
ARTC advises that it is able and willing to negotiate longer-term (more than 5-year) 
contractual agreements with rail operators. The terms and conditions of contractual 
agreements preside over and above the terms and conditions that may arise from any 
new access undertakings that may apply during the term of a contract between ARTC 
and an operator. (sub. 51, p. 9) 

While relatively short-term access agreements may be designed to promote 
above-rail competition, they are likely to also reduce certainty and, therefore, 
potentially reduce investment incentives. On the other hand, a requirement for 
lengthy access agreements could become a significant barrier to entry for start-up 
operators with small volumes and uncertain futures. 

Lack of commercial focus of government operations 

Despite corporatisation, concerns remain that government-owned rail operators are 
insufficiently commercially focussed. Governments, as shareholders, appear to have 
neither demanded nor enforced the same degree of commercial discipline as is 
placed on private sector operators (see, for example, PC 1999c). There are a number 
of possible reasons for this, including: 

• while most government railways are corporatised, the remaining problems may 
reflect difficulties in the implementation of the corporatisation model; 

• governments still subject their rail operators to multiple, and often conflicting, 
objectives, including some relating to social welfare, without guidance on 
prioritisation; 

• governments as shareholders facing budget constraints (and observing poor 
returns in rail) are often reluctant to provide adequate equity funding or allow 
railways to borrow on their own behalf, even when justified commercially; and 

• governments often have difficulties in maintaining an arm’s length relationship 
with their railway boards due to community pressures. 
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Stricter application of the corporatisation model to government-owned railways 
may produce further gains and resolve some of the above issues. Others consider 
that inherent limitations of the corporatisation model will always lead to suboptimal 
economic and financial performance, and that private sector alternatives to 
government provision should play more of a role — such as competitive franchising 
and/or contracting out and full privatisation. 

While there may be merit in suggesting a larger role for the private sector, it seems 
reasonable to conclude that, for the reasons outlined above, the corporatisation 
model is yet to be fully implemented or tested. Opportunities almost certainly exist 
for improving the performance of government owned rail operators by more strictly 
applying the corporatisation model. 

In 2005, the Commission completed a three-year study analysing external 
governance arrangements for government trading enterprises (GTEs), the findings 
of which are highly relevant to the rail sector. The study (PC 2005b) noted that 
priority areas for reform included: 

• clarification and public scrutiny of the rationale for ongoing government 
ownership of the corporatised entities; 

• greater clarification and transparency of objectives (both commercial and other 
public interest), together with their prioritisation or weighting; 

• the need to make a clearer distinction between external and internal governance, 
with improved transparency of the external governance role of ministers; 2 

• greater independence of corporate boards, with CEOs appointed by, and 
accountable only to, the boards; and 

• a general strengthening of accountability, including the public availability of 
statements of corporate intent that express objectives as target outcomes. 

The study also noted the importance of adequately resourced performance reporting, 
and of ensuring that community service obligations are fully funded from 
government budgets (PC 2005b). As recommended in chapter 12, stricter 
application of the commercial model to government-owned railways would seem 
desirable. 

                                              
2 External governance refers to the authority and systems utilised by ministers and government 

agencies for the control and supervision of public organisations. Internal governance refers to 
the systems of direction and control within an organisation, and is the responsibility of the 
governing body, usually a board, and senior management of the organisation (PC 2005b). 
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In response to requests in the Discussion Draft for comments on the performance of 
government-owned rail operators, the ARTC saw potential for further improvement 
in the commercial focus of operators: 

ARTC supports continued improvement in [the] commercial focus of industry 
participants. Substantial gains in the last 10 years have been achieved through 
privatisation and corporatisation. There are still limited opportunities for further 
improvement. Benefits would result from creating a level playing field between 
participants. (sub. DD111, p. 22) 

The Victorian Farmers Federation said, in the context of the Victorian 
Government’s proposed buy-back of regional rail infrastructure: 

… we would certainly be in favour of greater transparency and clarity in the 
governance of the track assets. … The success of a future lease buy back by the 
Victorian government will hinge on all the aspects of this recommendation. The 
priorities being; clarity of objectives, improved transparency of the external governance 
role of ministers, and a strengthening of accountability are all necessities of an efficient 
program. We are strong supporters of the principles behind this recommendation. 
(sub. DD79, p. 1) 

The ARA supported greater application of the corporatisation model within the rail 
sector, but noted ‘significant improvements since reforms were implemented’ (sub. 
DD88, p. 32) and saw benefits of further reform as being limited. 

PN questioned whether government owned rail providers could be said to be 
operating in an uncommercial manner, and also questioned whether better 
clarification of objectives would have any practical effect. Moreover, PN 
questioned the appropriateness of the commercial model itself: 

Further, Pacific National would argue that government participation in rail 
infrastructure is not a negative, but in fact essential, as the Commission itself identifies. 
While commercial disciplines are useful in structuring the delivery of infrastructure 
services, if the economics of rail are such that it is not able to become a self-supporting 
business, then it is a major error to expect that the adoption of a private commercial 
model will somehow overcome this obstacle. (sub. DD89, p. 20) 

11.3 More general road–rail issues 

Some non-price impediments to efficient performance span both road and rail 
modes. One major issue that has been raised again in this inquiry is the consistency 
of investment criteria applied to road and rail projects. 
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Different investment criteria for road and rail projects 

It is often asserted that governments traditionally have underinvested in rail relative 
to road, due to the use of different investment criteria when assessing potential 
projects. The tendency for governments to use different criteria for assessing road 
and rail projects was noted by the Commission in its 1999 Report (PC 1999c). Rail 
projects often have been assessed using financial criteria without consideration of 
wider benefits to society such as reduced travel times (for both passenger and 
freight transport) and fewer accidents. Road projects have more frequently been 
subjected to wider cost–benefit analysis. 

The Australian Government observed in the AusLink Green Paper: 
Rail infrastructure projects are commonly appraised on financial rather than economic 
cost–benefit criteria. Financial analysis presents higher hurdles than economic analysis 
by excluding benefits for organisations or groups and only considering those for the 
investor. Financial analysis also has to take account of corporate taxation and does not 
include consumers’ surplus gains, which can make an important difference for large 
lumpy investments. (DOTARS 2002, p. 27) 

The Western Australian Government also has observed: 
Government’s decision to invest in roads is mainly driven by social and community 
factors, but private rail infrastructure owners’ decision to invest in rail is driven on the 
basis that a commercial return can be attained. The different approaches to investment 
decisions does not help to maximize, where possible, rail freight share for the benefit of 
the community and the environment. (sub. 27, p. 11) 

The use of different investment criteria across modes need not invariably ‘favour’ 
investment in one mode over another. For example, a road project involving 
significant social costs may be less likely to proceed if social effects are 
incorporated in the cost–benefit analysis relating to it. That said, there are likely to 
be gains from governments subjecting all transport investment proposals, regardless 
of mode, to stringent and consistent evaluation processes. This is a key feature of 
planning under the AusLink program. As noted in the AusLink White Paper: 

It [AusLink] provides an integrated corridor approach to planning. This new approach 
focuses on meeting future passenger and freight needs in the best way, irrespective of 
the transport mode rather than focusing on separate rail and road transport modes. This 
is the cornerstone of the AusLink approach to planning and funding land transport 
infrastructure. (DOTARS 2004, p. ix) 

The Australian Transport Council has endorsed National Guidelines for Transport 
System Management designed to achieve consistency in evaluation of projects 
across modes, and these are being progressively implemented across jurisdictions. It 
has been agreed by COAG that the guidelines will be implemented in all 
jurisdictions by December 2006 (COAG 2006a). 
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One difficulty associated with cost–benefit analysis of ‘competing’ investment 
options is dealing with social impacts. The importance of doing so accurately is 
highlighted in the ATC guidelines: 

Competitive neutrality would require that the externalities produced by two modes be 
dealt with on the same basis. For example, if road produced an externality that was 
unpriced and rail did not produce that particular externality at all, road users would pay 
a price that was below the full cost they impose on society … As far as investment is 
concerned, competitive neutrality should be achieved, if investment projects in both 
modes are identified and evaluated on an equal basis … the BCA [benefit-cost analysis] 
methodology is well suited to ensure equal treatment in principle. In practice, it 
requires assumptions and parameters to be aligned and appraisals to be undertaken in 
an objective manner, which is what these guidelines are aiming to promote. 
(ATC 2004a, pp. 47-8) 

As noted in the guidelines, it is ultimately incumbent on government departments to 
ensure that project proposals are correct in their methodology and consistent in 
assumptions and parameter values. Departments must be particularly aware of 
hazards such as ‘double counting’ of externalities (for example, including road 
accidents as a cost of a road project, and simultaneously including avoidance of the 
same road accidents as a benefit in an alternative rail project when assessing the 
relative merit of the two projects) or including externalities that have been largely 
internalised (see discussion in chapter 7). Various methods of dealing with 
externalities need to be considered if cost–benefit analysis is to be done effectively. 

Despite development of these guidelines, doubts have been expressed about the 
extent to which final investment decisions reflect the outcomes of agreed 
evaluation, rather than political priorities. The ARA stated: 

Theoretically Auslink offers a common analytical approach for road and rail 
infrastructure investment, including assessing investment across modes. However, in 
practice, political decisions on investment have been made under the AusLink banner 
without reference to the common AusLink methodology. (sub. 33, p. 12) 

While there is a strong case for including community service obligations in 
evaluations, both they and the evaluations as a whole should be made transparent. 

Adoption of the ATC guidelines on investment evaluation across all jurisdictions by 
December 2006 should promote more consistent investment decisions and improve 
the efficiency of investment in transport infrastructure. 

Some inquiry participants have suggested that governments should increase 
investment in both road and rail to make up for perceived past inadequacies, 
particularly with regard to rail infrastructure. However, spending now to make up 

FINDING 11.10 
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for what was perceived as inadequate investment in earlier periods only makes 
economic sense if that spending today will earn adequate returns in the future. 
Within this inquiry, the Commission has not been able to undertake the detailed 
work necessary to make conclusions about the adequacy of road and rail 
investment. However, adoption of consistent evaluation guidelines and thorough 
cost–benefit analysis should reduce the potential for sub-optimal investment 
decisions for both road and rail. Further ways of improving investment decisions for 
road are discussed in chapter 10. 

Remaining regulatory restrictions on freight movement 

Historically, regulations restricted the movement of certain commodities to rail. 
While these measures have been almost entirely removed, in the Discussion Draft 
the Commission sought responses from participants on whether there would be 
merit in a suitable body, such as the NTC, undertaking a stocktake of current 
regulatory restrictions on freight movement to identify any remaining 
anticompetitive regulation and, if necessary, make recommendations for reform. In 
view of the limited number of responses received, the Commission sees little point 
in such an exercise. 

The New South Wales Minerals Council noted that transport of coal in that state is 
typically restricted to rail by conditions of development consents or mining leases. 
However, the Council also notes that while this may have been a major issue when 
‘high monopoly rents’ (DD91, p. 7) were imposed on rail freight of coal transport, 
rail freight is ‘now a low-cost and efficient means of transport for most coal mines’ 
(DD91, p. 7). 

11.4 Enhancing intermodal connections 

Intermodal connections provide the means of transferring freight from one mode of 
transport to another at key points along the logistics chain. The seamless transfer of 
freight across modes is important to the efficiency of the national freight system as 
a whole, and in promoting efficient investment to cater for particular transport tasks. 
It is important to identify and address any bottlenecks that may diminish otherwise 
desirable transfers of freight across transport modes. 

The terms of reference for this inquiry ask the Commission to include access to, and 
competition between, intermodal facilities when assessing impediments to efficient 
freight infrastructure. The Commission is aware of a number of studies looking at 
intermodal issues, including the National Intermodal Terminal Study (prepared by 
Meyrick and Associates for DOTARS), the Freight Infrastructure Advisory Board 
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report in New South Wales, and the South East Queensland Intermodal Freight 
Terminal Study. 

There has been much discussion about infrastructure bottlenecks in recent times. 
The Reserve Bank of Australia has suggested that supply bottlenecks have held 
back export growth, particularly in the mining sector (RBA 2005). The Australian 
Government’s Exports and Infrastructure Taskforce found that: 

In the absence of decisive policy action, significant infrastructure bottlenecks 
constraining Australia’s exports are likely to develop over the next five to ten years. 
The areas of principal concern are port channels, road and rail access to major ports and 
rail track. In addition, there will be a need for new water supply infrastructure, 
electricity generation plants and gas pipelines. (Exports and Infrastructure 
Taskforce 2005, p. 5) 

There has been relatively limited input on these issues provided to this inquiry, 
given its pricing focus. The major issue raised was bottlenecks at major ports. 

The Maritime Union of Australia stated: 
… there is a considerable body of evidence that indicates that the road and rail interface 
at ports is at times, and in some ports, impacting on the efficient flow of goods through 
ports. (sub. 48, p. 8) 

In New South Wales, it is anticipated that an expansion of facilities at Port Botany 
will put considerable pressure on surrounding roads. In response, the State 
Government has adopted a policy to increase the proportion of container freight 
carried by rail to and from the port from the current 20 per cent to a target of 
40 per cent. This target has been described by Meyrick and Associates (2006a) as 
‘exceptionally aggressive’. The Managing Director of Patrick Corporation, speaking 
in 2005, said: 

… the current NSW government has set a target for container rail movement to and 
from the port of 40% as a minimum by 2011. This figure is demonstrably 
unsupportable and unachievable due to the lack of rail infrastructure, specifically in the 
form of inland rail terminals capable of handling forecast volumes. (Corrigan 2005, 
p. 5) 

A report was commissioned in 2004 advising on the most efficient way of achieving 
the 40 per cent target. The report from the Freight Infrastructure Advisory Board — 
known as the ‘Brereton report’ — recommended that the 40 per cent rail share 
target ‘must be met and if possible exceeded’ (FIAB 2005, p. 4). Measures 
proposed to achieve this included: 

• an expansion of intermodal terminal capacity; 

• the ARTC taking control of the Sydney metropolitan freight network; 
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• construction of a Southern Sydney dedicated rail freight line between Macarthur 
and Sefton; 

• implementation of a national truck tracking scheme; and 

• the implementation of a freight infrastructure charge of $30 per TEU (that is, 
20 foot equivalent container) that would be fully rebated for containers carried to 
or from port by rail, or for containers carried to or from the port during 
designated off peak hours (FIAB 2005). 

The report is under consideration by the New South Wales Government. The 
Government notes that it is currently ‘enhancing the capacity of the existing Botany 
Freight Line as part of the expansion of Port facilities’ (sub. 50, p. 10). The New 
South Wales Government has also recently created a taskforce of senior industry 
and government officials, the Port Botany Logistics Taskforce, to provide advice on 
ways to improve movement of containers to and from the port, and other aspects of 
port operations (ABC News Online, 25 November 2006). 

Under the AusLink program, the Australian Government has stated that it will 
invest $110 million to improve rail access between Port Botany, the intermodal 
facilities at Chullora and Enfield and the interstate connections to these facilities. 
Further, as part of the AusLink funded upgrade of the Sydney–Melbourne rail line, 
it has been announced that a dedicated freight line is to be constructed between 
Macarthur and Sefton by the ARTC at a cost of $192 million (Meyrick and 
Associates 2006a). 

The Port of Melbourne plans to lift the percentage of containers transported to and 
from it by rail from the current 17 per cent to 30 per cent by 2010 (in line with 
Victorian Government targets). By 2035, the port expects to be handling four times 
more containers annually than it does now. In response, the port has adopted the 
following strategies: 

• encouraging use of B-doubles and Super B-doubles (that is, longer 30 metre 
B-doubles capable of carrying additional containers) at the expense of 
semi-trailers; 

• optimising truck trips to reduce total distance travelled; 

• improving the scope, capacity and convenience of the surrounding road network; 

• supporting the development of on-port rail terminals; and 

• promoting further integration of rail and stevedoring operations (Port of 
Melbourne Corporation 2006). 

The Commission agrees that bottlenecks at ports are a significant impediment to the 
seamless transfer of freight across modes. To the extent that regulatory impediments 
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have reduced incentives to invest in transport related infrastructure, or have 
prevented greater utilisation of productivity enhancing vehicles, adoption of 
recommendations contained in this report could potentially assist in alleviating such 
bottlenecks. 

The Commission also notes that many of the proposed solutions to these bottlenecks 
involve (often considerable) government expenditure. While the Commission 
emphasises the importance of detailed cost–benefit analysis of proposed projects, 
those projects that look like a good ‘strategic fit’, with the potential to alleviate 
economically significant infrastructure bottlenecks (such as the Southern Sydney 
dedicated rail freight line), warrant priority consideration for evaluation. 

11.5 Summing up 

Beyond the pricing framework applying to road and rail freight transport 
infrastructure, a number of regulatory impediments are identified that can hinder the 
efficiency and performance of the freight transport sector in Australia. 

The current prescriptive approach to regulating heavy vehicles (mandating 
performance standards to be achieved and how to achieve them) is likely to limit the 
efficiency and productivity of the road freight sector, and raise costs to users of road 
freight services. A performance-based framework for regulating heavy vehicles 
(mandating only the performance standard to be achieved) will more likely lead to 
continuing productivity gains and innovation in the road freight sector. Adopting a 
more performance-based approach to regulating heavy vehicles is a priority reform 
and full implementation of the NTC PBS project is an important way forward. 

A number of regulatory impediments also have been identified in the rail sector. 
There is considerable room for greater national consistency and coordination in both 
safety and access regulation. Moreover, in view of the lack of market power of 
vertically separated below-rail operators (particularly in the non-bulk freight 
market), there is a strong case for winding back much of the access regulation in the 
rail sector. 

Performance of the rail sector would be improved by a stricter application of the 
corporatisation model to government-owned railways. There is also potential for 
obtaining greater efficiency of investment in both the road and rail sectors. The full 
adoption by all jurisdictions of the ATC’s guidelines on investment evaluation 
would assist in this regard. 
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12 Improving efficiency in road and rail: 
ways forward 

 
Key points 
• There are a number of measures that should be taken immediately, and others 

introduced progressively over time, to improve efficiency within both the road and 
rail sectors, and to enhance the productivity of land freight transport.  

• For rail, broadly-based benefits would flow from addressing a range of regulatory 
impediments, as well as from stricter application of public sector corporatisation 
principles and from more transparent funding of community service obligations.  
– There also is scope for moderating rail access regulation, as well as investigating 

whether allowing vertical re-integration of some networks would promote their 
long-term commercial viability, without detracting from wider community benefits.  

• For road freight, efficiency and productivity benefits in the shorter term would come 
from regulatory reforms (particularly moving to performance-based regulation) and 
improved decision-making frameworks for road projects. 

• More fundamental reform of road infrastructure pricing and provision could deliver 
larger benefits, but at higher cost, and would pose implementation challenges that 
need to be satisfactorily resolved.  
– The Commission accordingly is advocating a phased approach to reform, 

requiring decision-makers at each stage to assess costs, benefits and 
distributional impacts as well as the trialling of pricing systems.  

– There would be benefits in beginning with ‘incremental’ pricing arrangements for 
high mass trucks, both for the productivity gains this would yield and as a 
precursor to commercial management and pricing of major freight routes.  

• A range of studies suggest that efficiency-enhancing measures that could be 
implemented in the shorter term could deliver productivity gains of the order of 
5 per cent in each mode. This would generate an increase in GDP of some 
$3 billion and lead to expansion of both sectors, though more so for rail freight.  
– While longer-term reform of road pricing and provision has the potential to 

generate additional benefits, their magnitude is far more speculative.   
 

Competitive neutrality is an important facet of achieving efficiency in road and rail 
freight transport provision and use, but the available evidence consistently indicates 
that neither neutrality nor modal choice is being significantly compromised by 
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current charging arrangements. However, efficiency in land transport is being 
impeded in other ways.  

• For many rail lines, which nowadays operate on a commercial footing, there are 
regulatory and structural impediments which constrain their productivity and 
diminish the prospect of them attaining long-run commercial viability.  

• For the road network, institutional, regulatory and pricing arrangements are 
constraining efficient use and provision of road infrastructure.  

The focus of the policy reform agenda for road and rail freight infrastructure 
should be on enhancing efficiency and productivity within each mode.  

This final chapter presents all of the Commission’s recommendations for policy 
reform. Drawing on the analysis in earlier chapters it outlines measures that the 
Commission considers would clearly promote productivity within each mode. It 
also presents pathways for reforming pricing and provision of both road and rail. 
While these reforms have the potential to yield substantial efficiency and 
productivity gains, particularly for road, they also present some difficult issues that 
will require more detailed investigation to resolve. Although consultations and 
submissions received since the Discussion Draft was released have provided 
valuable input on some of these issues, data deficiencies relating particularly to road 
use and costs, and uncertainties about technologies, mean that a step-by-step 
approach will be required to assess costs, benefits and distributional impacts as well 
as to trial pricing systems. 

12.1 Improving the efficiency of rail freight  

While there are clearly a number of deficiencies in current road infrastructure 
pricing arrangements, they do not appear to be a major cause of rail’s comparatively 
poor performance in some freight markets. In the Commission’s assessment, larger 
and more certain benefits would accrue to rail freight from addressing a range of 
impediments within the sector, particularly through policy reforms that can foster 
ongoing productivity improvements and promote rail’s commercial viability. As 
discussed in chapter 11, major impediments in the rail sector include the legacy of a 
century of inconsistent State-based regulation. In addition, there are issues arising 
from the comparatively recent structural separation and commercialisation of rail 
networks, and accompanying access pricing regimes. 

Because of the apparent tensions created by the fact that rail infrastructure is 
commercially provided whereas road infrastructure is publicly provided, some 

RECOMMENDATION 12.1 
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participants (for example, Pacific National, sub. DD89) have suggested that rail 
should be priced under a PAYGO model, in a similar way to road. Several 
participants (for example, Engineers Australia, sub. 5 and Coles Myer, sub. 47) 
have also advocated publicly-funded investment in rail freight infrastructure, for 
example, from a land transport fund. These proposals appear to miss the point that 
all government spending on road construction and maintenance is included in the 
spending base from which heavy vehicle charges are determined (according to the 
NTC cost allocation template), whereas government contributions to rail generally 
are not recovered. But they also highlight the adjustment difficulties experienced by 
some networks in moving to a commercial model.  

In the Commission’s assessment, there is a need to promote a greater commercial 
focus in rail rather than to weaken or reverse it. While corporatisation of 
government-owned below-rail infrastructure operators has led to improved 
performance, it would appear that the corporatisation ‘model’ has not been applied 
as well as it might. Closer application of the corporatisation model to government-
owned railways appears warranted, including greater clarity of corporate objectives, 
improved transparency of the external governance role of ministers, and a general 
strengthening of accountability. (Of course, many of these governance issues do not 
arise if rail networks are privatised.)   

A commercial focus does not preclude government providing funding of rail 
infrastructure upgrades where private investment is uneconomic but where there are 
assessed to be net social benefits. But such decisions need to be made in a more 
transparent and rigorous manner, in order to promote social objectives as efficiently 
as possible. Generally, the objective would not be to promote rail operators or rail 
freight per se but, for example, to promote regional and remote access.1  

Relevant governments should take steps to more strictly apply the corporatisation 
model to government-owned railways in order to improve industry performance. 
Priorities include greater clarity of objectives, improved transparency of the 
external governance role of ministers, and a general strengthening of 
accountability. 

Greater transparency in funding decisions for Community Service Obligations — 
including enunciation of objectives, and demonstration of how contributions will 

                                              
1 As discussed in chapter 7, it is unlikely that subsidising rail freight would be a cost-effective or 

efficient means of addressing road externalities. Nonetheless, where road externalities are not 
being adequately addressed, and there is no prospect that they can be directly targeted, the value 
of any reduction in these external costs that would be induced by rail investment is 
appropriately factored into social cost–benefit analysis. 
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achieve stated objectives at least cost — should be introduced by all governments  
as soon as possible. Among other things, this is needed to facilitate fully 
commercial provision of rail freight operations. 

On the regulatory front, there are several worthwhile initiatives underway aimed at 
streamlining incompatible operational regulations. For example, as discussed in 
chapter 11, COAG is pursuing a nationally-consistent approach to interstate rail 
safety regulation, possibly including a single system of operator accreditation, 
regulatory oversight and rail regulator recruitment and training. Such reforms have 
significant potential to reduce rail freight costs, particularly on interstate corridors, 
and should be implemented as soon as possible.  

National consistency and coordination in rail regulatory frameworks — 
including of safety, operational and technical standards — should be expedited by 
all governments, monitored by the National Transport Commission on behalf of 
the Australian Transport Council. 

Economic (or price) regulation of rail infrastructure operators also may be affecting 
the rail sector’s efficiency and even its longer-term prospects. As discussed in 
chapter 11, there are potential economic benefits from adopting a nationally-
consistent approach to access regulation of the rail sector. The February 2006 
COAG agreement to adopt a nationally-consistent approach to economic regulation 
of all nationally-significant infrastructure, including rail, should help to achieve this. 
Progress of the reforms should be monitored to determine whether there are likely 
to be additional net benefits of moving to a single national regulator or regulatory 
regime. 

At least as important as consistency is appropriate regulatory design. While current 
access regulation is designed to encourage above-rail competition, it may be 
constraining the scope for efficient pricing by below-rail operators and impeding 
efficient investment. The need to balance the benefits against the costs of access 
regulation has been recognised in recent amendments to the National Access 
Regime, which include amendments to the objects clause giving primacy to 
economic efficiency; new thresholds to ensure that access declaration occurs only 
where the expected increase in competition is ‘material’; and the introduction of 
pricing principles that allow multi-part and discriminatory pricing where they 
promote efficiency.  
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Progress in implementing the February 2006 COAG agreement to adopt a 
nationally-consistent approach to regulation of all nationally significant 
infrastructure should be monitored by the NTC in relation to rail to determine 
whether there are likely to be additional benefits in moving to a single national 
regulatory regime and regulator. 

The objects clause, declaration thresholds and pricing principles now embodied 
in Part IIIA of the Trade Practices Act (which, among other things, allow for 
multi-part pricing and price discrimination when they aid efficiency) should be 
incorporated into all State and Territory rail access regimes. 

Given the objectives of access regulation, it is important to recognise that the 
potential market power of many below-rail operators is effectively constrained by 
competition from road or coastal shipping. Where this is the reality, the 
administrative costs and potential distortions arising from access regulation are 
likely to outweigh the benefits that would otherwise flow from additional 
competition. Accordingly, there is a strong case for moderating, or even revoking, 
access regimes in such circumstances.  

Continued price regulation may only be required on coal lines in New South Wales 
and Queensland where operators are likely to have significant market power 
(because of the limited scope for coal to be carried by road), and on any other parts 
of the network where competition from other modes is weak.  

There appears to be scope to moderate, or even revoke, access regulation where 
pricing by vertically-separated below-rail operators is significantly constrained by 
competition from road or sea freight transport operators. Building on COAG’s 
agreement to promote nationally-consistent access regulation of major 
infrastructure, a process should be established by COAG for reviewing the need 
for access regulation of vertically-separated rail networks.   

Overall, regulatory and governance reform of rail freight transport has the potential 
to bring significant productivity benefits as well as an improved investment 
capability. Commission modelling of indicative productivity gains suggests that use 
of rail freight transport expands significantly in response to productivity growth, 
reflecting the degree of competition in the markets it serves, as well as scope to 
accommodate higher freight volumes with existing capacity. Indeed, for these 
reasons, rail is projected to increase its share of the freight task when the two modes 
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are assumed in a modelling scenario to benefit from identical productivity increases 
(appendix G).  

Structural reform of rail? 

Vertical separation of above and below rail operations can be viewed as a useful 
policy experiment that has brought some benefits. However, several years’ 
experience in Australia and overseas has revealed that scope for above-rail 
competition, in many cases, is limited by low traffic densities and consequent low 
returns (chapters 6 and 11). Vertical separation of Australian rail operations 
(particularly the interstate network) has had mixed results — with more significant 
competition emerging on the east–west corridor than on others, including the north–
south corridor.  

Thus, for many rail networks, there appears to be some tension between promoting 
above-rail competition and achieving commercial viability. As discussed in 
chapter 11, vertical separation could constrain scope for cost recovery (by reducing 
the scope for efficient price discrimination) as well as imposing impediments to 
efficient operations (for example, by impeding natural synergies between above- 
and below-rail operations). Vertical separation may also impede efficient 
investment (for example, impeding synchronisation of above- and below-rail 
investments).  

Whether these costs outweigh the benefits of above-rail competition (or at least the 
benefits of potential competition), justifying vertical reintegration of some 
networks, is unclear. A decisive factor will be the degree of competitive pressure 
from other transport modes. Nonetheless, the potential impacts of vertical 
reintegration on the viability and overall economic efficiency of some lines and 
networks warrants further consideration. Vertical reintegration would require prior 
privatisation of below-rail operations, however, to preclude reversion to full 
government provision of rail freight transport and the potential efficiency and 
governance issues associated with that.  

Given the mixed success of vertical separation in encouraging above-rail 
competition, whether allowing vertical reintegration of particular rail lines or 
networks would promote their commercial viability and deliver net benefits should 
be the subject of detailed independent examination on a case-by-case basis, 
commissioned by relevant governments. 
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12.2 Improving road’s performance 

At present, except for some toll roads, the road network continues to be provided by 
governments, with all road users ‘taxed’ via registration charges and fuel excise. 
Taxes levied on heavy vehicles are calculated to recoup their allocated share of total 
road spending and are called road user charges, but they remain taxes.  

Because of poor price signals and incentives, there is a particularly significant risk 
of inefficient investment and service delivery with government as provider. For 
road, therefore, crucial issues are whether the network is being used productively 
and whether investment is appropriate.  

• Under the highly-averaged PAYGO system of charging, use of particular roads 
by freight operators is likely to be inefficient, with overuse of high-cost roads 
and under-use of low-cost ones.  

• There is also some evidence that road provision is inefficient at least in part 
because road providers are not receiving appropriate price signals about the need 
for additional road capacity or pavement strength.  

• Road agencies cannot be certain of receiving adequate funding of road 
expenditure from general revenues. In response, road agencies and local 
governments often regulate road access by heavy vehicles to contain road 
maintenance and replacement costs. Such blunt mechanisms have the potential 
to significantly constrain freight transport productivity. 

• The incentives faced by government road providers may not align with the best 
interests of road users or the broader community. In particular, there is 
considerable scope for political influence in spending decisions.  

Road user pricing differentiated by location, coupled with more commercially-
oriented provision of road infrastructure, has the potential to address these 
shortcomings and offer the prospect of significant efficiency gains. The potential 
benefits are those that have driven corporatisation and privatisation of other utilities 
— lower-cost, more innovative and customer-focused service provision, and more 
efficient investment. 

In figure 12.1, which summarises mutually-compatible combinations of road 
charges and institutional settings, this means moving from the top left corner 
(departmental provision of roads funded from general or broad road-related taxes) 
towards the bottom right corner (location-based pricing coupled with fully 
commercial provision). (These linkages are analysed in chapters 9 and 10.) 
Question marks are placed against some combinations because, although they 
would be feasible, they are not a ‘good fit’. For example, having location-based 
charges flow into consolidated revenues would forgo the major potential efficiency 
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benefits of better linking road charges with road providers. Commercial provision 
of road infrastructure requires direct road user charging in some form and is 
inconsistent with tax-based charges.  

Figure 12.1 Pricing and institutions are inextricably linked  

 

There has been broad agreement among inquiry participants that road infrastructure 
services ideally would be provided under a commercial model, though with a 
continuing role for government because of market power and the public good nature 
of many road services. But there are many issues, including potential adjustment 
impacts, that need to be worked through before the net benefits of moving from the 
current model (the road tax/departmental model combination) towards more 
commercially-determined road prices can be demonstrated.  

Although responses to the Discussion Draft have assisted the Commission in setting 
broad directions for reform, continuing uncertainties in relation to a range of matters 
mean that a phased approach will be required to assess costs, benefits and 
distributional impacts, as well as to trial pricing systems. In the meantime, more 
efficient outcomes can be achieved from a number of improvements within existing 
institutional arrangements.  

The Commission’s recommended agenda for policy reform and further research is 
summarised in figure 12.2. Given its importance for the wider economy, this agenda 
ideally would be overseen and guided by COAG. Three phases are proposed:  

• Phase 1 comprises actions that should be taken in the short term to promote more 
efficient use and provision of road infrastructure, as well as several research and 
feasibility studies to progress pricing reforms.  
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• Phase 2 would introduce a system of incremental pricing, combined with 
institutional reforms to link road revenue with future road spending supported by 
improved governance arrangements.  

• Progression to Phase 3 — that is, wider application of road user prices and 
commercial provision of at least some road infrastructure services — would be 
conditional on satisfactory resolution of a number of matters discussed below.  

For road freight, efficiency benefits in the shorter term would come from 
regulatory reforms and improved decision-making frameworks for road projects. 
More fundamental reform of road infrastructure pricing and provision could 
deliver larger benefits, but at higher cost, and would pose implementation 
challenges that need to be satisfactorily resolved.  

The Commission accordingly advocates a phased reform agenda for road pricing, 
regulation and institutional arrangements to be overseen by COAG and as 
detailed in chapter 12 of this report: 
• Phase 1 comprises regulatory reforms and improved decision-making 

frameworks that should be implemented in the short term, as well as several 
research and feasibility studies to progress pricing reforms.  

• Phase 2 involves implementing a system of incremental pricing combined with 
institutional reforms (such as the establishment of road funds) to link road 
charge revenue with future road spending, supported by improved governance 
arrangements.  

• Phase 3 would extend location-based charging and, where feasible, move to 
commercial provision of road infrastructure services. 

Progression beyond Phase 1 will require thorough assessment of costs, benefits 
and distributional impacts of proposed reforms, drawing on experience and on 
further research as detailed in the Commission’s specific findings and 
recommendations.  
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Figure 12.2 Forward agenda for road reform 

Data collection / feasibility 
and evaluation studies

Promoting efficient
infrastructure use

Promoting efficient road 
infrastructure provision

POLICY ACTION
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Full cost recovery
Enforcement costs in base

Process for adjusting charges

Identify policy-relevant externalities 
and least-cost abatement

Identify CSOs 

Further research into heavy vehicle 
road use and costs – to refine 
PAYGO, improve investment 

decisions, information base for 
location-based charges 

Regulatory reforms
Implement PBS
Implement broad regulatory 
reviews
Consistency of regulations
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requirements

Improve investment criteria
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jurisdictions
Transparency/consultation 
Ex-post project evaluation

PHASE I

Feasibility study of mass-
distance location-based charges
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(Government-owned utility or regulated private operator)
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PHASE III

Intelligent Access Program trials

RESEARCH AGENDA
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Evaluation study

Incremental pricing for higher mass vehicles
(Revenue to government road owners)

Road funds by jurisdiction
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Phase 1: Improve current arrangements and build a base for change 

There are a number of policy actions that can be implemented within current 
institutional and pricing frameworks. They include improvements to the PAYGO 
system, to road transport regulations and to investment decision-making. In 
addition, the Commission is recommending a stream of research to build an 
adequate data base for informing and progressing road pricing reform.  

Improvements to PAYGO   

It is likely that heavy vehicles as a group are no longer covering even their 
attributed network costs, so that charges will need to rise to maintain aggregate cost 
recovery. Although the PAYGO system is deficient in many respects, due to the 
extent of averaging involved, failure to maintain aggregate cost recovery would be 
a retrograde step.  

A new heavy vehicle pricing determination is in progress to address under-recovery. 
However, consideration also should be given to introducing processes to help 
ensure maintenance of aggregate cost recovery over time, including restoring 
indexation of the diesel excise component of the road user charge. Greater 
transparency about reasons for rejecting proposed heavy vehicle determinations 
could help to reduce any undue politicisation of the determination process.  

Significant recent increases in road expenditure make it likely that heavy vehicle 
charges would need to rise to maintain overall cost recovery. Although the 
PAYGO system is deficient in many respects, failure to recover the total costs of 
heavy vehicle road use would be a retrograde step. 

Consideration should be given to introducing new processes so as to maintain 
aggregate cost recovery between heavy vehicle pricing determinations, as well as 
to constrain undue political influence on price determinations. The Australian 
Transport Council should publish reasons for not accepting pricing 
recommendations from the National Transport Commission.  

As proposed in chapter 5, relevant enforcement costs should be included in the 
PAYGO base. Chapter 5 also noted that several reviews of cost attribution 
parameters were underway, including attribution of capital and maintenance 
expenditure to heavy vehicles and apportionment of local road expenditure to the 
PAYGO base. Not only will such reviews enable refinement of the PAYGO system, 
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but as discussed below, they also will provide much-needed information for 
implementation of direct road user charges.  

In addition, increased transparency of funding of road CSOs, among other things, 
would help to ensure that these expenditures are well-targeted and not being paid 
for by the road freight sector via the PAYGO system. Identification of CSO 
spending also would assist the introduction of direct road user charges, by clarifying 
which expenditures should be included in charges for particular roads. 

Improving regulation of heavy vehicles   

Replacement of prescriptive regulation of vehicle access with performance-based 
approaches would facilitate ongoing productivity gains and innovation in the road 
freight sector. For example, new-generation ‘smart’ vehicles have the capacity to 
move more freight with fewer trips and fewer trucks, improving safety and 
community amenity and reducing congestion.  

Prescriptive regulations that restrict particular types or configurations of heavy 
vehicles from using certain roads should be replaced, where possible, with 
performance-based regulations to promote flexibility, innovation and greater 
productivity in the road freight sector. The proposed package of Performance 
Based Standards to be agreed upon and implemented by all jurisdictions by the 
end of 2007 is a major step forward, but it is important for the Australian 
Transport Council to ensure that the announced timetable is met. 

As discussed in chapters 7 and 11, moreover, there are other regulations affecting 
the road freight industry, some of which impose high costs. Much of this regulation, 
especially in the environmental area, appears to have been introduced without 
rigorous evaluation of the costs and benefits.  

Regulations applied to the road transport sector should be rigorously evaluated by 
all relevant jurisdictions in accordance with regulatory impact criteria, to identify 
least-cost approaches, including performance-based instruments, and to 
demonstrate net benefits. The appropriateness and cost-effectiveness of existing 
regulations in the sector also should be systematically reviewed, consistent with 
COAG’s commitment that all governments undertake targeted annual public 
reviews of existing regulations. 
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Improving the efficiency of road spending  

Measures aimed at strengthening road investment decision-making processes could 
be expected to bring large efficiency gains. Guidelines to strengthen transport 
planning and appraisal processes have been adopted within the AusLink framework 
and endorsed by COAG: it is important that they are adopted and consistently 
applied across other levels of government as soon as possible.  

To improve existing investment decision-making frameworks, governments 
should ensure that road infrastructure funding mechanisms include a clear 
project selection process, stakeholder involvement and public transparency, 
including formal procedures for public consultation, as well as systematic post-
project evaluation. These principles have been broadly adopted as part of the 
AusLink framework for investing in the national highway system and endorsed by 
COAG. They should be rigorously applied in all jurisdictions as soon as 
practicable. 

Fostering mechanisms to facilitate better links between road users and road 
providers also would improve the efficiency of road infrastructure provision. While 
more formal arrangements are proposed under Phase 2, some participants pointed to 
instances where heavy vehicle operators would be willing to pay for particular road 
upgrades over and above current charges.  

There may be opportunities, from time to time, for road freight infrastructure users 
to reach agreements with road providers for specific roadwork. Such arrangements 
between freight operators and road providers to upgrade particular roads and 
remove infrastructure bottlenecks should be encouraged. Any such contributions 
from the private sector for road provision should be excluded from the cost base for 
determining heavy vehicle road user charges (in the same way as local government 
developer charges and toll road revenues currently are excluded).  

Together, Phase 1 reforms could generate significant benefits for the road sector and 
the economy. Drawing on a range of studies that estimate the potential productivity 
gains from such reforms, the Commission has modelled an indicative 5 per cent 
productivity improvement in the road freight transport sector. This would lead to an 
increase in GDP of some $2.4 billion (2004-05 dollars).  

Notwithstanding the gains that could be achieved by these reforms, however, 
deficiencies would remain — principally, the lack of price signals to bring about 
efficient infrastructure use and provision. 
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Building a base for pricing reform 

The Commission is recommending several strands of research and trials that would 
allow some refinement of the PAYGO system and, more importantly, build an 
information base for implementing direct road user charges. These include: 

• more accurately estimating the costs of trucks using different types of road. The 
efficiency gains from road user charges are in part a function of the accuracy of 
the charges, while distributional impacts will be affected by changes in charges 
by road type. Moreover, the acceptability of a move to more specific road use 
charges will clearly depend on how accurate such charging is perceived to be. 

• transparently identifying and rigorously evaluating CSO funding of roads. This 
is particularly important for implementing location-based charges — 
appropriately excising CSOs from the cost base for higher-cost regional and 
rural roads would dampen the distributional impact of location-based charges. 

Under the sponsorship of COAG, further research should be undertaken to 
identify: 
•  the costs of different types of heavy vehicles (by mass) using different types of 

road; and 
• road spending undertaken to meet CSOs, which should be excluded from the 

costs to be recovered through heavy vehicle charges.  

Given the need to carry a growing freight task while avoiding excessive community 
impacts, it is important that external costs are addressed in the most efficient 
manner. Accordingly, the Commission is recommending further research focusing 
on characteristics of particular externalities and the extent to which they have 
already been internalised. 

Further research into transport externalities in Australia is required to assist the 
introduction of the most cost-effective policies for attaining efficient abatement of 
external costs. Research should focus on: 
• the characteristics, locations, incidence and size of transport externalities; and 
• the extent to which these externalities already are internalised, particularly by 

policies affecting the decisions of passenger and freight transport users. 

The BTRE is well placed to undertake this research. 
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Phase 2: Trial and evaluate direct road user charges and link road 
charge revenues to road providers 

The terms of reference require the Commission to ‘provide advice on options for the 
design of and timeframes for implementing mass distance location based charging 
regimes, taking into account adjustment issues’. As discussed in chapter 9, there are 
two main pricing reform options: mass–distance charges (which would require 
monitoring total distance travelled over a defined time period) and mass–distance 
location-based charges (which would add a requirement to track vehicle use of 
particular roads and, desirably, actual vehicle mass).  

Technological developments have made these charging instruments feasible. In 
particular, distance-based charges are being used in a number of countries, and in 
some cases, linked to use of certain roads. While the administrative, enforcement 
and compliance costs are currently substantial, over time, pricing technology will 
improve and become less expensive, particularly as freight transport operators 
themselves increasingly employ satellite monitoring technologies for logistical 
purposes.  

That said, the technical feasibility of more finely-tuned road user charges, such as 
mass–distance and location-based charges, is a necessary but not sufficient 
condition for them to be economically worthwhile. In particular, the potential 
benefits of direct road user charging will be influenced heavily by the institutional 
setting within which such charging operates, as well as by the costs of 
implementing and administering the pricing system itself. 

From distance to location charges? 

Distance-based road user charges would remove some levels of averaging currently 
imposed by the limitations of using diesel excise as a proxy for distance travelled, 
as well as allowing greater flexibility in setting registration fees. Whether they 
would generate net efficiency benefits is unclear, however, because trucks travelling 
the longest distances might be using predominantly lower-than-average-cost roads 
(that is, the major corridors). In short, distance-based charges are still network 
average charges.  

Given the significant costs of implementing a distance-charging system and their 
ambiguous efficiency impacts, in the Commission’s assessment, it would make 
more sense to focus on implementing location-based charges. Only if location-based 
charging proved infeasible might it be worth considering a system of distance-based 
charges, with revenues flowing directly into road funds. Distance-based charges 
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could then underpin arrangements for improved governance of road spending as 
well as be set to reflect efficient future network spending.  

Introduction of distance-based charges solely to remove one of many levels of 
averaging in the current system could impose significant costs while having 
ambiguous efficiency impacts. Only if location-based charging proved infeasible 
might it be worth considering a system of distance-based charges. 

‘Incremental’ location-based charges  

Location-based charging represents a quantum leap from distance-based charges, 
breaking down network cost averaging. The main efficiency benefits would come 
from: 

• improved signals to road users about the incremental costs (including additional 
damage and investment) their road use imposes (discouraging them from using 
roads unsuited to heavy vehicles and encouraging them to use roads built for that 
purpose); and  

• improved signals to road providers about the demand for road capacity and 
quality (such as pavement durability), potentially leading to more efficient road 
provision.  

Mass–distance location-based charges also open up the prospect of commercially-
oriented provision of roads.  

As far as the Commission is aware, no other country has introduced location-based 
pricing for an entire road network — location-based pricing systems in Europe 
essentially monitor distance travelled on specific roads, with charges set primarily 
to tax trucks in transit, rather than attempting to price road use efficiently. Even 
these limited systems are expensive to administer. 

For Australia, the distributional impacts of location-based road user charges are 
likely to be pronounced, precisely because current network averaging would be 
dismantled, exposing the significant differences in the costs of trucks using different 
types of road. There is potential for significant adverse impacts on regional 
communities reliant on road transport, due both to the higher costs of (and charges 
for) trucks using roads in those areas and the lack of alternative transport modes.  

Given these implementation issues, pricing reform will require system trials to build 
up knowledge and public support. Because of the potential pitfalls with even limited 
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application of direct user charging, progress will be conditional on feasibility 
studies and thorough analysis of costs as well as benefits.  

The NTC (sub. 17) has advocated using the Intelligent Access Program (IAP) to 
introduce location-based charging for heavy vehicles that exceed mass limits. The 
Commission has examined this option in some detail, assisted by a roundtable 
discussion following release of the Discussion Draft. Potential efficiency benefits 
would come from replacing some prescriptive regulations (such as mass limits) with 
‘incremental’ pricing, so that overweight vehicles paid for additional maintenance 
and capital costs they caused. The IAP program also provides an architecture for 
trialling ‘telematic’ and global positioning system monitoring technologies, 
including their reliability and accuracy.  

The Commission sees merit in the incremental pricing model as a pathway to more 
broadly-applied location-based charges:  

• initially at least, the system could coexist with PAYGO, avoiding the adjustment 
impacts involved in dismantling network averaging;  

• it would offer benefits in terms of price and investment signals and, especially, 
facilitate more efficient transport operations by allowing the relaxation of mass 
limits;  

• it would provide an opportunity to test electronic monitoring, and eventually 
billing technologies;  

• it would build a direct link between road user charges and revenues received by 
road providers for some use of the road network; and, finally,  

• it has the attraction of being voluntary, and trucking operators who expect to 
benefit would willingly participate.  

However, this approach would involve a mix of whole-of-network and partial 
road-specific charging for use of a particular road, creating interface issues that 
would require resolution (box 12.1). 

Other concerns relate to whether road agencies would use revenues appropriately, 
and whether Treasuries might simply withdraw or reduce other sources of road 
agency funding. Failure to use proceeds for their ostensible purpose (for example, to 
remove infrastructure bottlenecks), could undermine support for the system.  
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Box 12.1 Reconciling PAYGO with incremental pricing 
The interface between incremental pricing and PAYGO will create several potential 
problems, including: 

• the possibility of aggravating existing distortions created by averaging in the 
PAYGO ‘base’; and  

• inconsistent treatments of capital spending. Any capital component of the 
incremental pricing option will have to be charged on a whole-of-asset-life basis 
compared with the PAYGO expensing approach. Such expenditure will also have to 
be quarantined from the PAYGO spending base. It will be especially tricky where 
capital spending benefits both compliant (within PAYGO) vehicles and higher mass 
vehicles.  

 

Moreover, although an incremental pricing scheme is designed to unlock regulatory 
barriers to higher productivity, there is some risk that governments might retain 
these barriers longer than they might otherwise have done as a form of ‘negotiating 
coin’. In addition, if not appropriately managed, incremental pricing could lead to 
differential approaches across States and Territories and undermine the national 
approach to heavy vehicle charges supported by COAG. 

On balance, however, the Commission considers that an incremental pricing scheme 
is worth pursuing, subject to the satisfactory resolution of the concerns raised 
above.  

Incremental pricing, building on the Intelligent Access Program, would provide a 
base for testing direct road user pricing and could deliver potentially large 
efficiency benefits in its own right. As provided for in Phase One of the 
Commission’s proposed reform agenda, COAG should sponsor further work on 
the feasibility of incremental pricing, focussing on: 
• how incremental charges would mesh with the PAYGO system; 
• charging technologies; and 
• a process for determining and applying incremental charges in a nationally-

consistent manner. 
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Linking road revenues with providers: road funds  

Participants representing a wide range of interests regarded the disconnect between 
road charges and road spending decisions to be a major problem, leading to 
inefficient investment and maintenance decisions. Several States already 
hypothecate their road charges to road spending. However, in itself, hypothecation 
need not bring about efficient road spending — the crucial ingredient is ensuring 
that charges and spending decisions are efficiently determined.  

Road funds, which involve devolution of responsibility for management and 
funding of roads to an autonomous fund manager/agency, can provide an 
institutional framework for achieving this, with forward-looking charges set to 
reflect the costs of providing efficient infrastructure, and greater transparency in 
project evaluation. Whether these benefits are realised largely depends on the 
governance of the fund — as outlined in chapter 10, transparency and other 
mechanisms to preserve independence, and to promote application of consistent 
investment criteria to road spending, would be essential.  

In the Discussion Draft, the Commission observed that a national road fund would 
provide a more direct and transparent linkage between current heavy vehicle 
charges and efficient road expenditure. However, several significant 
implementation challenges were also noted, not least the need for inter-
jurisdictional agreement about which revenues would be hypothecated to the fund, 
how future revenue requirements and heavy vehicle charges would be determined, 
and criteria for efficiently allocating funds to road projects and between road 
agencies.  

The mixed response from participants suggests that gaining support for 
implementing a network-wide fund would be a considerable challenge and, 
importantly, could distract from progress on road pricing reform itself. This is 
because a national fund would remain a ‘centralised’ approach, reflecting the 
network-wide charging instruments that would underpin it. As location-based 
charges became cost-effective, appropriately-set road user charges would best 
accrue directly to government road owners, according to use of their roads, thereby 
removing the need for a central fund to collect and distribute network revenues. 

Nonetheless, linking road charge revenue with road spending, coupled with 
improved governance arrangements, has considerable merit and should be applied at 
the level of individual jurisdictions. In particular, although some desirable aspects 
of a road fund (from linking charges to efficient future spending) could not be 
realised with current PAYGO charges, establishing road funds would still have 
significant advantages. Moreover, unlike a nation-wide fund, jurisdictional funds 
would be consistent with the introduction of location-based charges, because 
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revenues could accrue directly to road owners via the funds. At the Commonwealth 
level, a fund could be established to allocate monies for national highways and 
major arterial roads currently falling within the AusLink banner, initially with 
heavy vehicle diesel excise accruing to it. 

Properly constituted road funds, as detailed in chapter 10, would provide an 
appropriate institutional framework for promoting efficient infrastructure 
spending and should be established within individual jurisdictions.  

Phase 3: ‘Closing the circle’: location-based charges and more 
commercially-oriented road provision 

Although incremental pricing could provide valuable information about the 
economic feasibility of location-based pricing systems, and build acceptance of 
these technologies among truck operators, extension of location-based charges to 
the entire PAYGO base could not be undertaken on a voluntary basis. More 
fundamentally, any extension of direct road pricing more broadly would require 
thorough feasibility studies to assess impacts and net benefits of specific options, 
drawing on lessons that emerge from incremental pricing.  

Commercial management and pricing of major freight routes  

In the Commission’s assessment, given the implementation challenges and 
substantial costs associated with introducing location-based charges, it would be 
desirable to ensure that the greatest possible benefits from pricing reform could be 
achieved, by establishing a more direct link between road charges and road 
providers. As noted earlier, there was broad consensus among participants on this 
point, particularly from State and Territory Governments. Linking road revenues to 
services received would also promote community acceptance of such reform.  

One option would be to limit location-based charges to specific parts of the network 
such as major freight routes (while continuing effectively to ‘tax’ freight operators’ 
use of other parts).  

Direct user pricing of major freight routes would also allow for commercially-
oriented road management. The Commission considers that this could bring 
significant efficiency benefits by promoting optimal maintenance and pavement 
durability, and by encouraging more innovative responses to user demand (such as 
guaranteeing travel times and providing safety features). Moreover, major highways 
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could be priced as for rail infrastructure, which would remove any lingering 
concerns about competitive neutrality.  

In addition to the need for a cost-effective direct road user charging system, this 
option would require managing a number of implementation issues which are far 
from trivial and which, if not appropriately dealt with, would affect both community 
acceptance and the economic pay-offs. They include how charges for designated 
freight routes would mesh with rest-of-network charges and how non-freight users 
(particularly passenger traffic) would be charged.  

Other transitional issues arise from the need to shift from a PAYGO system to 
annualised charges over the life of the asset. And, although limited application of 
location-based charges might appear to limit distributional impacts, there could be 
ripple effects for users of other roads, because the residual network spending ‘pool’ 
would be reduced. 

This option would not preclude the introduction of location-based charges for heavy 
vehicles across the remainder of the network, if it could be demonstrated that the 
benefits of doing so outweighed the costs. Revenues from these charges could flow 
directly into government road funds established within each jurisdiction.  

Location-based charging on major freight routes has the potential to bring 
significant efficiency benefits, especially if accompanied by more commercially-
oriented road infrastructure provision. There are formidable implementation 
issues, however, which will require more detailed investigation, drawing on 
lessons from incremental pricing. Such issues include:  
• how to resolve ‘boundary’ problems;  
• how to charge for non-freight road use; and 
• the potential distributional implications flowing from a breaking down of 

network averaging and cross-subsidisation within current charging 
arrangements, which tend to favour users of lightly-trafficked rural roads. 

Subject to net benefits being demonstrated, for the remainder of the network, 
location-based charges could be applied to heavy vehicles with revenues flowing 
to government road owners or road funds.  

FINDING 12.3 
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12.3 Concluding remarks 

With the anticipated doubling of the freight task over the next two decades, it is 
vital that land transport systems operate as efficiently as possible. Rail has already 
undertaken significant reforms but the legacy of a century of inconsistent state-
based regulation continues to impede its performance. Road infrastructure continues 
to be provided by government, with charges being politically constrained and far 
removed from prices that could convey useful market signals.  

There is a widely-shared aspiration for a more commercial approach to road pricing 
and provision. The challenge is to devise practical, low-cost solutions that yield 
unambiguous gains and which are broadly acceptable to the community.  

Because there are no ‘off-the-shelf’ or well-tested options for road pricing reform 
directed at efficiency goals, the Commission is recommending a step-by-step 
approach to assess costs, benefits and distributional impacts, as well as to trial 
pricing systems. Incremental pricing and commercial management and pricing of 
major freight routes appear to offer the largest potential benefits and, therefore, 
warrant further evaluation. 

In the meantime, a number of measures should be implemented as soon as 
practicable to improve efficiency and productivity within the road sector. They 
include regulatory reform as well as improved investment decision-making 
frameworks. They would at least begin to make a link between what trucks pay and 
road spending that is undertaken, promoting broader understanding and acceptance 
of charges and any warranted increases in them. 

For rail freight, broadly-based benefits would accrue from addressing a range of 
regulatory impediments to that industry’s performance, as well as stricter 
application of corporatisation principles, and transparent funding of CSOs. There 
also is scope for moderating rail access regulation, as well as investigating whether 
allowing vertical re-integration of some networks would promote their long-term 
viability. 

Given the importance of these reforms for the wider economy, their implementation 
should be overseen by COAG. The Commission considers that this would be best 
advanced through the appointment of a special taskforce of officials and experts 
who would be tasked with reporting back to COAG with detailed findings and 
implementation measures.  

Moreover, as the Commission observed in its 2005-06 Annual Report (PC 2006c), 
in a number of reform areas including freight transport, national coordination will 
be critical to good outcomes. Therefore, subject to COAG agreement on effective 
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governance and monitoring arrangements, there would be advantages in embedding 
the reform process for road and rail freight within the wider National Reform 
Agenda architecture. 

The reform agenda for road and rail freight should be overseen by COAG, and 
advanced through the appointment of a special taskforce of officials and experts 
who would be tasked with reporting back to COAG with detailed findings and 
implementation measures. Subject to COAG agreement on effective governance 
and monitoring arrangements, the reform process for road and rail freight should 
be embedded within the wider National Reform Agenda architecture. 
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A Public consultation 

The Commission received the terms of reference for this inquiry on 23 February 
2006. Following receipt of the terms of reference, the Commission placed notices in 
the press and appropriate publications inviting public participation in the inquiry. 
Information on the inquiry was also circulated to people and organisations likely to 
have an interest in it, and to all rural and remote councils. The Commission released 
an issues paper in March to assist inquiry participants in preparing their 
submissions. A Discussion Draft report was released on 21 September. 

The Commission received a total of 124 submissions during the inquiry — 76 were 
received prior to the release of the Discussion Draft report and a further 48 
following its release. Those who made submissions are listed in table A.1. 

The Commission visited or otherwise discussed the issues involved with a number 
of individuals and organisations (table A.2). Roundtables were also held in Emerald 
(Queensland) and Canberra. The participants from the roundtables are listed in 
tables A.3, A.4 and A.5.  

Following the release of the Discussion Draft report, public hearings were held in 
Brisbane, Sydney, Canberra and Melbourne. A list of those individuals and 
organisations who presented at the public hearings can be found in table A.6. 

The Commission thanks all those who contributed to the inquiry. 
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Table A.1 List of submissions  

Individual or organisationa Submission numberb

ACIL Tasman DD116
Australasian Railway Association Inc 33, DD88
Australian Automobile Association 45, DD114
Australian Bureau of Statistics 22
Australian Chamber of Commerce and Industry 56
Australian Competition and Consumer Commission 44, DD80
Australian Conservation Foundation DD124
Australian Council for Infrastructure Development Limited 29, DD109
Australian Livestock Transporters Association * 38, DD99
Australian Local Government Association 42, DD83
Australian Logistics Council 7
Australian Rail Track Corporation Ltd 11, 51, DD111
Australian Road Train Association Inc 52
Australian Trucking Association 9, DD94
Balance Research 21, 49, DD95
Boulis, Mr Christopher S. 46
Brohier, Mr Peter 1, 3, 58, 59, 60, 70, 71, 72, 74, DD103
Buckley, Mr Liam J. DD123
Bundaberg Railway Historical Society 26
Bureau of Transport and Regional Economics 69
Business Council of Australia 32
Coles Myer Ltd 47
Council of Mayors (South East Queensland) 62
Country Women’s Association of NSW 2
Department of Health and Ageing 57
Duaringa Shire Council 66
Eastern Metropolitan Regional Council 14
Economic Regulation Authority DD106
Elderslie Funds Management Limited DD105
Engineers Australia 5
Freight Operator’s Group DD86
Government of South Australia 61, DD121
Government of Western Australia  27, DD122
Great Southern Railway Ltd 12, DD107
Gunning, Mr Robert 19
Integrity Testing Pty Ltd 54
KPMG Australia DD81
Lachlan Regional Transport Committee Inc 25, DD98
Laird, Associate Professor P.G. 23, 68, DD77, DD92
Latrobe City Council DD87
Leaver, Mr Bill 34
Local Government Association of Queensland Inc 30, DD78
Lowe, Professor P.G.  DD108

(Continued next page) 
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Table A.1 (continued) 

Individual or organisationa Submission numberb

Maritime Union of Australia 48
Municipal Association of Victoria DD84
National Association of Forest Industries 37
National Farmers Federation DD97
National Roads and Motorists’ Association Limited DD119
National Transport Commission 17, 63*, 67, 73, 76, DD101
NatRoad Limited 75, DD82
Northern Territory Government 28
NSW Farmers’ Association 39
NSW Government 50, DD96
NSW Minerals Council Ltd 10, DD91
NSW Road Transport Association Inc. 31
Pacific National 41, DD89
Public Transport Users Association DD118
Queensland Government 40, DD117
Queensland Public Sector Union (in conjunction with RTBU) DD90
Queensland Rail 53, DD100
Queensland Trucking Association DD93
Rail Tram and Bus Union 43
Rail Tram and Bus Union (Qld Branch) 8, DD90
Railway Technical Society of Australasia 65, DD113
Raptour Systems*  64
Satellic Traffic Management DD115, DD120
South Australian Freight Council Inc 35
Tasmanian Government 36, DD112
The Country Regions Council of WA (Inc.) 4
The Middle Way Pty Ltd 20
Tourism and Transport Forum Australia DD110
Transport Certification Australia 24
Transport Workers Union of Australia 16
Truck Industry Council 13
Victorian Farmers Federation 18, DD79
Victorian Government 55, DD85
WA Local Government Association 15, DD102
WA Long Distance Owners & Drivers Association Inc 6
Wang, Mr Zhen DD104
a An asterisk (*) indicates that the submission contains confidential material not available to the public.  
b Submissions commencing with DD indicates that it was received after the release of the Discussion Draft 
report. 
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Table A.2 List of visits 

Individual or organisation 
Australasian Railway Association Inc 
Australian Automobile Association 
Australian Competition and Consumer Commission 
Australian Department of Transport and Regional Services 
Australian Local Government Association 
Australian Rail Track Corporation Ltd 
Australian Trucking Association 
Austroads 
BHP Billiton 
Booz Allen Hamilton Limited (New Zealand) 
Bureau of Transport and Regional Economics 
Business Council of Australia 
COAG Working Group 
Department of the Prime Minister & Cabinet 
Economic Regulation Authority 
Essential Services Commission  
Essential Services Commission of SA 
Fremantle Ports 
Independent Pricing and Regulatory Tribunal (IPART) 
Infrastructure Partnerships Australia  
Local Government Association of Queensland 
Main Roads (WA) 
Minerals Council of Australia 
Ministry of Transport (New Zealand) 
National Farmers’ Federation 
National Transport Commission 
NERA Economic Consulting 
New Zealand Business Roundtable 
NSW Cabinet Office 
NSW Treasury 
NSW Ministry of Transport 
NSW Roads and Traffic Authority 
NSW Minerals Council 
NSW Road Transport Association Inc 
NT Treasury  
NT Department of Planning and Infrastructure 
NT Department of the Chief Minister 
Pacific National 
Patrick Corporation 
Planning and Transport Research Centre, Curtin University 
Public Transport Authority (WA) 
Queensland Department of Main Roads 
Queensland Department of the Premier and Cabinet 
Queensland Department of Treasury 
Queensland Transport 

(Continued next page) 
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Table A.2 (continued) 

Individual or organisation 
Queensland Rail 
Queensland Trucking Association 
Rail Corp 
Road Transport Forum (New Zealand) 
SA Department for Transport, Energy and Infrastructure 
SA Department of Treasury and Finance 
South Australian Freight Council 
The Treasury (Australian Government) 
Transit New Zealand 
Transport Certification Australia 
Transport Forum WA 
Transurban (Vic) 
Transurban (NSW) 
VicRoads 
Victorian Department of Premier and Cabinet  
Victorian Department of Treasury and Finance 
Victorian Department of Infrastructure 
WA Department for Planning and Infrastructure 
WA Department of the Premier and Cabinet 
WA Department of Treasury and Finance 
WA Department of Industry and Resources 
WestNet Rail 

Table A.3 Roundtable attendees, Emerald (Queensland) 

Individual or organisation 
2PH Farms 
Australian Wheat Board 
Beale, Dr David  
Central Highlands Development Corporation 
Central Queensland Local Government Association 
Clothier, Mr Leon  
Emerald Shire Council 
Ensham Resources 
Fairweather, Mr Lindsay  
Pacific National 
Patterson, Mr Robert 
Peter Maundrell & Company 
Queensland Department of Main Roads 
Queensland Transport 
Queensland Trucking Association 
Rolfer, Ms Christine 
Sampson, Mr Don  
Schmidt, Ms Sue  
Simon National Carriers 
Ward, Ms Carlie 
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Table A.4 Roundtable attendees, Canberra (20 July 2006) 

Individual or organisation 
ACT Department of Treasury 
ACT Government 
Australasian Railway Association 
Australian Automobile Association 
Australian Competition and Consumer Commission 
Australian Livestock Transporters Association 
Australian Trucking Association 
Bureau of Transport and Regional Economics 
Department of the Prime Minister and Cabinet 
Department of Transport and Regional Services 
Meyrick & Associates 
National Transport Commission 
NERA Economic Consulting  
NSW Cabinet Office 
NSW Ministry of Transport 
NSW Roads and Traffic Authority 
Queensland Department of the Premier and Cabinet 
Queensland Transport 
Scrafton, Professor Derek  
SA Department for Transport, Energy and Infrastructure 
The Treasury (Australian Government) 
Victorian Department of Infrastructure 
Victorian Department of Treasury and Finance 
WA Department for Planning and Infrastructure 

Table A.5 Roundtable attendees, Canberra (10 November 2006) 

Individual or organisation 
Australasian Railway Association 
Australian Livestock Transporters Association 
Australian Local Government Association 
Australian Rail Track Corporation 
Australian Trucking Association 
Bureau of Transport and Regional Economics 
CRA International 
Department of the Prime Minister and Cabinet 
Department of Transport and Regional Services 
Maunsell  
National Transport Commission 
NSW Cabinet Office 
NSW Road and Traffic Authority 
SA Department of Transport, Energy and Infrastructure 
Scrafton, Professor Derek 
Synergies Consultants 

(Continued next page) 
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Table A.5 (continued) 

Individual or organisation 
Tasmanian Department of Infrastructure, Energy and Resources 
The Treasury (Australian Government) 
Transport Certification Australia 
Victorian Department of Infrastructure 
Victorian Department of Treasury and Finance 
WA Department for Planning and Infrastructure 
Wills-Johnson, Mr Nick 

Table A.6 Public hearing participants 

Individual or organisation 
 
Brisbane, 30 October 2006 
Rail Bus & Tram Union (Qld Branch) 
Queensland Trucking Association 
 
Sydney, 31 October 2006 
Laird, Associate Professor Philip 
Australian Council for Infrastructure Development Limited 
 
Canberra, 6 November 2006 
Lachlan Regional Transport 
Australian Trucking Association 
Australian Automobile Association 
 
Melbourne, 13 November 2006  
Synergies Economic Consulting 
Brohier, Mr Peter  
Great Southern Railway 
National Transport Commission 
Australian Rail Track Corporation 
Balance Research 
Wakefield Transport 
Australian Trucking Association / Bunker Freight Lines 
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B Issues in road infrastructure cost 
allocation 

This appendix provides a more detailed discussion of some of the material 
presented in chapter 5. In particular, it focuses on alternative models of cost 
allocation and the implied impact of these allocations on heavy vehicle cost 
recovery. The cost allocation models discussed in this appendix provide the basis 
for some of the pricing shocks used in the modelling for this inquiry (appendix G).  

Section B.1 summarises some Australian cost allocation studies for both road 
maintenance and capital expenditure. The Commission has assessed the impact of 
these alternative models of cost attribution and common cost estimates on 
expenditure allocated to heavy vehicles. Section B.2 considers some international 
cost allocation models and their applicability to Australian roads. Section B.3 
provides further estimates of the level of heavy vehicle cost recovery in Australia, 
based on the National Transport Commission’s (NTC) current cost allocation 
methodology and using Third Determination road expenditure and use data.  

B.1 Australian cost allocation studies 

A number of Australian studies have investigated the relationship between road 
damage (or expenditure) and road use. This section summarises the results of some 
of these studies and considers the implications of adopting their cost attribution 
parameters and common cost estimates for the level of expenditure allocated to 
heavy vehicles. The impacts of alternative methods of allocating common costs are 
also investigated. 

Attributing the cost of road service provision 

Tables B.1 and B.2 summarise the parameters for attributing maintenance and 
capital expenditure to road use adopted or estimated in some previous studies. 
Estimates of the percentage of road expenditure treated as common are also 
presented. These alternative attribution parameters and common cost estimates have 
been applied to current road expenditure data to compare expenditure allocated to 
heavy vehicles relative to the current cost allocation methodology.  
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The current cost attribution parameters are from the NTC’s Second Heavy Vehicle 
Pricing Determination (NRTC 1998) and are summarised in table 4.1. The 
attribution parameters and common cost estimates for pavement and bridge 
expenditure are based on work carried out by the Australian Road Research Board 
(ARRB), particularly Martin (1994). Other attribution parameters (such as those for 
earthworks, servicing and operating expenditure, and low-cost traffic 
improvements) are based on estimates prepared by Austroads for the Inter-State 
Commission model (ISC 1990, NRTC 1998). 

Some of the studies presented in tables B.1 and B.2 are based on categories of 
expenditure that differ from the NTC’s expenditure categories. For example, the 
Bureau of Transport and Communications Economics (BTCE 1988) distinguish 
between road rehabilitation expenditure undertaken to restore road condition and 
expenditure on upgrading pavements during rehabilitation. The NTC data do not 
provide such a breakdown (section B.3). In some cases, assumptions have been 
made to allow the parameters to be applied to the NTC data. These are summarised 
in the notes below the tables.  

Table B.1 Previous cost allocation studies: maintenance expenditure 
Study Expenditure Attributable cost Attribution variable Change in 

expenditure 
allocated to heavy 

vehiclesa 

  % $m 

ARRB in NTC 
(2005d) 

• Routine and 
periodic pavement 
maintenance  

32 ESA-km -99 
(-6.1%) 

• Routine pavement 
maintenance  

66 ESA-km

• Periodic pavement 
maintenance 

100 ESA-km

• Restoration 
element of road 
rehabilitation 

100 ESA-km

BTCE (1988) 

• Bridge 
maintenance 

100 VKT (60%), PCU-km 
(20%), AGM-km (20%)

+590b 
(+36%) 

BTE (1999a) • Routine pavement 
maintenance  

80 ESA-km 

 • Periodic pavement 
maintenance 

80 ESA-km

 • Road rehabilitation 80 ESA-km
 • Bridge 

maintenance 
67 VKT (15%), PCU-km 

(26%), AGM-km (26%)c

+487 
 (+30%) 

(Continued next page) 
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Table B.1 (continued) 
Study Expenditure Attributable cost Attribution variable Change in 

expenditure 
allocated to heavy 

vehiclesa 

  %  $m 

ISC (1990) • Routine 
maintenance 

60 ESA-km 

 • Periodic 
maintenance 

30 ESA-km (20%), 
AGM-km (10%) 

 • Bridge 
maintenance and 
rehabilitation 

100 AGM-km 

 • Road rehabilitation 60 ESA-km 

+217d 
(+13%) 

Martin (2006) • Routine and 
periodic pavement 
maintenance  

• Road rehabilitation  

55 (National Hwye) 
62 (National Hwyf) 

52 (Rural Hwy/Rural 
Strategic) 

51 (Main local) 

ESA-km  

NTC (2005d) • Routine pavement 
maintenance 

74 AGM-km (37%), 
PCU-km (37%) 

 • Periodic pavement 
maintenance 

70 AGM-km (60%), 
PCU-km (10%) 

-2g 
(-0.1%) 

Pacific National 
(sub. 41) 

• Road rehabilitation  100 ESA-km +308 
(+19%) 

Rosalion and 
Martin (1999) 

• Periodic and 
routine pavement 
maintenance 

55 ESA-km +91 
(+5.6%) 

a Change is relative to the base case (Second Determination) cost allocation parameters. Common cost 
estimates from all studies are allocated according to VKT. b Expenditure allocated to heavy vehicles is based 
on attributing all rehabilitation expenditure using the parameters for the restoration element of pavement 
reconstruction. This gives an upper bound on the allocation to heavy vehicles. Attributing all the expenditure 
using the upgrading formula (table B.2) gives a lower bound change in heavy vehicle cost allocation of 
$543 million (33%). c The percentages are not provided in BTE (1999a) so this breakdown of attribution 
variables has been assumed. This gives the (approximate) midpoint between the lower bound allocation (all 
attributed by VKT) — a change of $440m (27%) and the upper bound (all attributed by AGM-km) — a change 
of $548m (34%). d Expenditure allocated to heavy vehicles is based on attributing all bridge maintenance and 
rehabilitation expenditure using the parameters for load or impact related spending. This gives an upper 
bound on the allocation to heavy vehicles. e Lightly trafficked National Highway (average annual daily traffic 
400-10 000). f Heavily trafficked National Highway (average annual daily traffic 10 000-50 000). g The 
decrease of $2 million is estimated based on adopting the NTC cost allocation parameters for routine and 
periodic maintenance expenditure. Other changes to the cost allocation process recommended in the Third 
Determination (road train adjustment for travel on unsealed roads and community service obligations) would 
lead to a larger decrease in expenditure allocated to heavy vehicles.  
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Table B.2 Previous cost allocation studies: capital expenditure 
Study Expenditure Attributable cost Attribution variable Change in expenditure 

allocated to heavy 
vehiclesa 

  %  $m 
BTCE (1988) New construction and 

duplicationb 
100 VKT and PCU-km 

(% varies by road type) 
 Bridge reconstruction 100 VKT (60%) 

PCU-km (20%) 
AGM-km (20%) 

 New bridges 100 AGM-km (30%) 
VKT (40%) 

PCU-km (30%) 
 Upgrading element of 

road rehabilitation 
100 ESA-km (60%) 

VKT (20%) 
PCU-km(20%) 

lower boundc: -162 
(-10%) 

upper boundd: +203 
(+12%) 

BTE (1999a) Pavement construction 45 ESA-km 
 Bridge construction 45 AGM-km 
 Land acquisition 10 PCU-km 
 Earthworks 10 ESA-km 
 Other 10 PCU-km 

+117e 

(+7.2%) 

ISC (1990) Pavement construction 60 ESA-km 
 Bridge construction 20 AGM-km 
 Other 10 PCU-km 

+198 
(+12%) 

Pacific 
National 
(sub. 41) 

Pavement construction 100 ESA-km +548 
(+34%) 

a Change is relative to the base case (Second Determination) cost allocation parameters. Common cost 
estimates from all studies are allocated according to VKT. b New construction and duplication is assumed to 
include new pavement construction as well as land acquisition, earthworks and other extension/improvement 
expenditure. c Lower bound estimate is based on the BTCE’s most conservative attribution of construction 
costs (50% attributed by VKT and 50% by PCU-km). Other assumptions are that all road rehabilitation 
expenditure is for upgrading roads and all capital expenditure on bridges is for bridge reconstruction. d Upper 
bound estimate is based on attributing construction costs 10% by VKT and 90% by PCU-km (based on the 
BTCE allocation weighted most heavily towards trucks). Other assumptions are that all road rehabilitation 
expenditure is for restoring roads and that all capital expenditure on bridges is for new bridges. e The NTC 
groups land acquisition, earthworks and other asset extension/improvement expenditure as a single category. 
This has been allocated across vehicles on the basis of PCU-km. As the BTE recommends allocating 
earthworks expenditure on the basis of ESA-km this figure understates the allocation to heavy vehicles. 

Other than the parameters for attributing pavement maintenance expenditure in the 
NTC’s Third Heavy Vehicle Pricing Determination (NTC 2005d), and those from 
ARRB (in NTC 2005d), all the alternative parameter estimates in table B.1 would 
lead to a greater share of road expenditure being allocated to heavy vehicles, 
relative to the current methodology. In fact, adopting the BTCE (1988) or BTE 
(1999a) parameters would increase the expenditure allocated to heavy vehicles by 
approximately 30 per cent compared to the current methodology. This is a result of 
both a higher share of road expenditure being treated as attributable under these 
approaches and the choice of equivalent standard axle kilometres (ESA-km) as the 
basis for attributing pavement maintenance expenditure. The choice of ESA-km as 
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the attribution parameter also implies a proportionately bigger increase in cost 
attributed to the heaviest trucks (B-doubles and road trains) relative to the current 
allocation. 

It is also interesting to note that all the studies summarised in this table, other than 
the NTC’s analysis for the Third Determination, attribute both routine and periodic 
pavement maintenance expenditure across vehicles on the basis of ESA-km. The 
NTC (sub. 17) argue that the factors influencing pavement maintenance expenditure 
are not well understood (box. 5.5). 

Fewer studies have been undertaken on the relationship between road use and 
capital expenditure. Nonetheless, of the studies summarised in table B.2, only the 
parameter estimates used by CRA International in its case study for Pacific National 
(sub. 41) would lead to a significant change in heavy vehicle cost allocation. This 
stems from their attribution of 100 per cent of new pavement construction 
expenditure to heavy vehicles.   

In addition to the studies summarised in tables B.1 and B.2, Associate Professor 
P.G. Laird (sub. 23) presents uses an alternative method for estimating the costs 
allocated to heavy vehicles based on McDonnell (1980). Using a formula to 
determine the proportion of separable costs, he attributes pavement maintenance 
costs across vehicle classes using ESA-km, and capital costs on the basis of average 
gross mass kilometres (AGM-km). He allocates common costs on the basis of 
passenger car unit kilometres (PCU-km). He estimates that heavy vehicles impose a 
cost of $3392 million on the road system (sub. 23, p. 8), more than double the 
estimates based on the NTC methodology. For heavier trucks, Laird’s estimates 
differ even more significantly from those based on the NTC’s parameters. For 
example, he attributes about 130 per cent more costs to B-doubles with nine or more 
axles. 

Allocating common costs  

In addition to issues with quantifying the common costs of road service provision, a 
number of participants to this inquiry also expressed views on the appropriate way 
to allocate common costs across road users. Some of the alternative parameters 
suggested for allocating these costs, along with the impact these allocations have on 
the expenditure allocated to heavy vehicles, are presented in table B.3.  

Allocating common costs on the basis of PCU-km (rather than 
vehicle kilometres travelled (VKT) as used in the Second Determination), would 
lead to a significant increase in the expenditure allocated to heavy vehicles, and to 
the biggest vehicles (B-doubles and road trains) in particular. Using other 
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use-related measures such as AGM-km or ESA-km would have an even more 
significant impact, although these have not been suggested in the context of this 
inquiry.  

Table B.3 Parameters for allocation of common costs 
Study Parameter Change in expenditure allocated to heavy vehiclesa

NTC (2005d); BTCE (1988) VKT No change
PJP (2005); P.G Laird (2006); 
AAA (sub. 45) 

PCU-km +$384m 
(+24%)

AAA (sub. 45) Number of 
vehicles 

-$171m
(-10%)

 PCU weighted 
number of 
vehiclesb 

-$45m
(-2.8%)

BTE (1999a) PCU-km, VKT, 
AGM-km 

(varies by cost 
category) 

positive

a Change is relative to the base case (Second Determination) method of allocating common costs (by VKT). 
b Calculated by multiplying the PCU for each vehicle class by the number of vehicles in that class.  

The Australian Automobile Association (sub. 45) argues that it is more appropriate 
to allocate common costs using parameters not related to road use. Using either the 
number of vehicles, or a PCU weighted number of vehicles, would lead to a lower 
allocation to heavy vehicles.  

B.2 Cost allocation approaches overseas 

It is useful to consider the cost allocation models used internationally when 
assessing the best way forward for allocating costs across road users in Australia. 
However, the differences in policy aims and environmental conditions between 
countries need to be taken into account. Although there are lessons in the 
experience of other countries, it is unlikely that any cost allocation model developed 
for an overseas charging system would translate directly to Australia’s 
circumstances.  

Those countries for which the Commission has been able to locate detailed 
information about attribution parameters generally allocate road expenditure along 
similar lines to Australia (table B.4). However, there are some notable exceptions:  

• In Australia, that portion of bridge, periodic and routine maintenance which is 
considered attributable (50 per cent) is attributed by AGM-km, whereas most 
other countries, including Switzerland, Germany, and Canada, attribute at least 
some portion of maintenance expenditure by ESA-km. In fact, the European 
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Commission recommended European Union countries use both ESA-km and 
GVM-km to attribute maintenance expenditure (EU 2003).  

• The attribution parameters for new capital construction vary between countries. 
In Switzerland, new investments are attributed by GVM-km; in the United 
Kingdom capital costs are attributed by maximum GVM-km (15%) and PCU-km 
(85%); and in the United States new pavement capacity, new lanes and the 
construction of new bridges are allocated by PCU weighted vehicle miles 
travelled (VMTs) — these all differ from Australian attribution of capital costs 
by ESA-km (for pavement) and PCU-km (for bridges). 

• Although Australian road user charges recover the cost of operating the heavy 
vehicle charging system, enforcement and road policing expenditure are 
excluded. This differs from many countries — such as Germany, the United 
Kingdom, and Canada — where some portion of enforcement and traffic police 
expenses are attributed to road users, including heavy vehicles, by VKT. 

• Externalities — such as pollution — are not incorporated into Australian road 
user charges. However, compensation for externalities from road use makes up a 
substantial portion of heavy vehicle charging in countries such as Switzerland 
and Germany. In these countries, charges also vary by vehicle emission 
category.  

The focus, or at least the explicit focus, of most heavy vehicle charging systems 
internationally — particularly those of European countries — seems to be much less 
on ‘cost recovery’ and ‘efficient allocation of charges’ than under the Australian 
system. Rather, international heavy vehicle pricing systems tend to focus on 
recovering costs from foreign vehicles, influencing demand for road use (to meet 
congestion and environmental policy goals) and, in some cases, addressing 
intermodal issues. For example, one of the aims of the European Commission’s 
2003 ‘Eurovignette’ amendment directive is to ‘rebalance the modal split’ 
(appendix D).  

Heavy vehicle charging arrangements in countries such as Germany, Belgium, the 
Netherlands and Switzerland were introduced primarily to ensure that vehicles 
entering from outside the country contribute to the cost of the road network, 
particularly where the vehicle in question is in transit to another country 
(NTC 2004b). As Australia is not accessible by road from any other country and 
heavy vehicle charging is implemented nationally (rather than on a state by state 
basis), this benefit of direct charging does not exist in Australia (appendix D).  

Some countries, including Germany, consider addressing externalities, such as 
greenhouse gas emissions and other air pollution, among the aims of their heavy 
vehicle charging regimes (NTC 2004b). In fact, the ‘externalities’ component 
accounts for more than three quarters of heavy vehicle charges in some countries. 
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As well as reflecting different policy aims, the inclusion of an externality 
component in road user charges by international regimes reflects that greater 
congestion and higher traffic densities make externalities a larger concern in the 
United Kingdom, United States and the European Union than they are in Australia. 
Additionally, focusing on only one source of greenhouse gas and air pollution, 
while not taxing emissions from other sources, might have a distortionary effect. 
Road user charging is therefore not considered to be the most efficient means of 
addressing such externalities in Australia (chapter 7).  

As cost recovery is not the explicit focus of most overseas regimes, it is not 
surprising to find that other countries have placed less emphasis on the relationships 
between road use, road expenditure and road charges. As the NTC noted: 

…[the] cost allocation rules for a number of the non-pavement road works are based on 
limited analyses. A scan of international practice revealed that overseas approaches are 
generally fairly arbitrary, or specific to local conditions and cannot readily be translated 
to Australian circumstances and road types. (sub. 17, p. 66) 

Indeed, in researching overseas cost allocation, the Commission found the 
Australian approach to be more transparently documented and justified than the 
other countries considered.  

Another reason for being cautious when looking at international attribution methods 
is Australia’s unique climate. In countries such as Canada, climatic conditions are a 
major cause of road costs. Factors such as temperature, frost, thaw action and 
moisture cause pavement deterioration independently of traffic flow, as well as 
intensifying pavement deterioration caused by heavy vehicles (TC 2005a). As 
Australia’s climate differs significantly from colder countries, the relationships 
between weather, vehicle use and infrastructure costs in these countries have limited 
relevance here.  

Table B.4 further outlines the cost allocation methodologies used in a number of 
countries. Additional information about international road user pricing regimes and 
the technologies they employ is included in appendix D. 
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Table B.4 International heavy vehicle cost allocation  

Country Expenditure  Attribution variable Additional heavy vehicle attribution 
considerations 

Comments  

New investments  GVM-km 

Maintenance costs  ESA-km 

Switzerland 
(LSVA) 

Capacity costs  PCU-km 

• Charges vary by kilometre, class 
of road, pollution category and 
road type. 

• Externality charges (air pollution, noise and 
accident costs) account for 85% of heavy 
vehicle charges. 

• The road account assumes that 100% of the 
cost of national roads, 90% of cantonal 
roads & 70% of municipal roads are related 
to motorised traffic. 

Sweden Four types of investment & 14 
maintenance expenditures are 
allocated with differentiation 
between fixed and variable 
costs. 

Fixed-costs are allocated 
by PCU-km & ESA-km and 
variable costs are allocated 
by ESA-km. 

 • The Swedish road authority uses a 
pavement management system to determine 
the appropriate road maintenance strategy 
and activities.  

Maintenance and replacement 
costs 

100% ESA-km 

Traffic police  VKT 

Germany  

All other factors PCU-km 

• Charges vary by engine emission 
classification.  

• In 2003, total costs for federal 
motorways were €7.51 billion. Of 
this amount €3.4 billion (45%) was 
attributed to heavy vehicles. 

• It has been calculated that 
charging heavy vehicles €0.15 per 
km would cover their attributable 
cost. 

• 70% of road infrastructure costs are capital 
costs. 

(Continued next page) 
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Table B.4 (continued)  

Country Expenditure  Attribution variable Additional heavy vehicle attribution 
considerations 

Comments  

Austria   A combination of ESA-km, 
VKT by vehicle type and 
GVM-km is used. 

• The amount attributed to vehicle 
classes is calculated using an 
econometric approach.  

• Charges vary by the number of 
axles (charges are €0.13 for 2, 
€0.18 for 3 and €0.27 for 4 or more 
axles). This fee covers heavy 
vehicles using motorways and 
selected ‘trunk’ roads. 

• Through traffic accounts for approximately 
90% of all road traffic crossing the Austrian 
Alps.  

Capital costs  15% max GVM-km and 
85% PCU-km 

Police costs VKT 

UK 

Maintenance costs 14 items are allocated 
using one or two allocation 
factors (VKT, GVM-km, 
ESA-km & PCU-km) 

 • Foreign trucks account for approximately 
4% of total truck distance travelled in 2003. 

New pavement capacity/lanes PCU-VMT (PCU weighted 
vehicle miles travelled) 

Pavement reconstruction, 
rehabilitation & resurfacing 

ESA-km and the use of a 
‘mechanistic’ pavement 
distress model 

Construction of new bridges  PCU-VMT 
Provision of additional 
strength to support heavier 
vehicles 

Weight and axle spacing 
GVM-VMT 

System enhancement (system 
management, safety projects, 
bicycle/pedestrian facilities, 
environment related costs). 

‘Several different factors’ 

USA 

Other attributable costs (e.g. 
drainage, pavement width etc.)

VMTs by class of vehicle 

• Pavement reconstruction, 
rehabilitation and resurfacing was 
approximately 25% of federal 
costs in 2000.  

• In total, trucks are assessed to 
account for approximately 32.9% 
of federal road costs (with 71% of 
this amount paid by trucks).  

• Combination trucks were 
estimated to pay only 
approximately 80% of federal cost, 
and single unit trucks were 
estimated to pay approximately 
90%. 

• Social costs associated with motor vehicle 
use were estimated to range from 
$30-$349 billion per annum.  

• Passenger vehicles account for about 93% 
of vehicle miles travelled, while single unit 
and combination trucks account for 3 and 
4% of travel respectively.  

• Expenditures are calculated by highway 
type and then distributed across vehicle 
classes by VMT on each highway type.  

• As the distribution of travel on different 
highway types varies substantially by 
vehicle class, the distribution of federal 
obligations by improvement type & highway 
class greatly influences the distribution of 
cost responsibility between vehicle classes. 

(Continued next page) 
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Table B.4 (continued)  

Country Expenditure  Attribution variable Additional heavy vehicle attribution 
considerations 

Comments  

New Zealand  ESA-km 
A cost allocation model is 
used to apportion costs by 
weight & vehicle type 
(number of & 
configuration of axles). 

• In NZ road costs are estimated 
using a PAYGO approach. 

• Up to 50% of costs for local roads are 
covered by developer rates.  

• The road user charge currently raises about 
46% of total expenditure on the NZ road 
system. 

Capital Return 
(non-recoverable $1.9b, 
recoverable $750m). 

Based on RCAM (MoT 
Road Cost Allocation 
Model) 

• Study allocates 56% to cars, 15% to 
LCV (light commercial vehicles), 6% 
to MCV (medium commercial 
vehicles) and 21% to HCV (heavy 
commercial vehicles) 

Maintenance exp ($755m) RCAM • Cars (56%), LCV (15%), MCV (6%), 
HCV (21%) 

Depreciation ($20m) RCAM • Cars (57%), LCV (15%), MCV (7%), 
HCV (21%) 

Admin & research ($44.6m) RCAM  • Cars (60%), LCV (15%), MCV (6%), 
HCV (18%) 

Ministry of 
Transport 
NZ (2005a) 

Emergency services ($217m) RCAM • Cars (75%), LCV (15%), MCV (3%), 
HCV (6%) 

• Also calculates $1.8 billion per annum of 
social costs (accident and environmental), 
which they allocated to vehicle classes 
using Land Transport Safety Authority data. 

Capital costs for new 
investment & replacement of 
assets (includes depreciation 
& interest). 

VKT  

Maintenance ESA-km, GVM-km 
Operation PCU-km 
Administration VKT 
Police VKT 

EU  
(EU 1999, 
2003: 
Directive 
1999/62/EC 
and 
amendment) 

Accident costs VKT by road type. (Risk 
involved per accident & 
vehicle type, minus the 
insurance premium.) 

• Vehicle categories are split up into 
‘damage classes’ depending on 
how many axles, type of 
suspension and max permissible 
gross laden weight.  

• The EU directives explicitly state 
that road user charges in member 
countries should promote the use of 
road friendly and ‘less polluting’ 
vehicles through charge/tax 
differentiation. 

• The UNITE (Unification of accounts and 
marginal costs for transport efficiency) 
project is intended to advance the 
establishment of comparable transport 
infrastructure policies/charges in EU 
countries through the provision of 
appropriate methodologies and empirical 
evidence. 

• Under the 1999 directive, user charges are 
not mandatory, however, the directive 
states that all framework conditions set out 
in the directive should be fulfilled in case of 
their opting to levy such charges. 

(Continued next page) 
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Table B.4 (continued) 

Country Expenditure  Attribution variable Additional heavy vehicle attribution 
considerations 

Comments  

    The 2003 amendment broadened the 
directive by requiring that the Eurovignette 
apply to all trucks weighing 3.5 tonnes or 
more (from 2012) and that charges vary by 
emission standard (from 2010) (appendix D). 

Base & initial paving 
non-recurring 

ESA-km and PCU-km 

Base and initial paving 
recurring 

ESA-km and PCU-km 

Initial construction  100% PCU-km 
Maintenance and rehabilitation ESA-km and PCU-km 
Winter maintenance 100% VKT 
Bridges ESA-km and PCU-km 

Canada 

Policing 100% VKT 

• The allocation of infrastructure 
costs is calculated by ‘multiplying 
unit cost by inventory of roads per 
class’. (That is, the relative weight 
given to ESA-km and PCU-km 
varies by road type, depending on 
the proportion of road expenditure 
considered to be ‘basic standard’ 
and the proportion to be higher 
standards needed for heavy 
vehicles.) 

• Cost allocation assigns 
approximately 75% of the total to 
light vehicles and 25% to heavy 
vehicles. 

• The Transportation Association of 
Canada (TC) estimated total financial road 
costs in Canada for 2000 to be between 
$16.5 and $25 billion and estimated cost 
recovery, in total, to be between 67% and 
91% of that amount.  

Denmark Administration, winter 
maintenance, other 
maintenance, reconstruction & 
capital investment  

VKT, PCU-km and 
ESA-km are used.  

• Cost attribution takes into account 
two different road types as well as 
the three attribution variables.  

• It is unclear which attribution variables are 
used for which expenditure type. 

Sources: Applied Research Associates (2006); EU (1998, 2003); Link et al. (2000); Ministry of Transport NZ (2005a); NTC (2004b); US Department of Transportation (1997, 
2000); TC (2005b, 2006) 
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B.3 Estimating heavy vehicle cost recovery 

This section supports the analysis of cost recovery by heavy vehicles in section 5.4. 
In addition to providing a more detailed breakdown of some of the tables presented 
in section 5.4, the impacts of the proposed Third Determination charges on heavy 
vehicle cost recovery, had they been implemented, are also presented.   

All road use and expenditure data, from which the estimates presented in chapter 5 
and this appendix are calculated, are sourced from the NTC’s Third Determination 
(2005d). Expenditure data are the average of expenditure in the years 2002-03, 
2003-04 and budget expenditure in 2004-05, converted to 2005-06 prices using the 
BTRE road construction and maintenance price index. The figures presented do not 
include the road train adjustment for restricted routes.  

The cost estimates are derived from the NTC expenditure reporting categories. The 
expenditure categories included for each type of cost are discussed in more detail 
below. Where costs are indicated as ‘Second Determination’ this means they are 
estimated using the Second Determination cost allocation template (table 5.1). 
Second Determination revenues are calculated on the basis of the current road user 
charge component of the fuel excise (19.6 cents per litre) and the 2005-06 heavy 
vehicle registration fees.  

Third Determination costs are calculated based on the proposed cost allocation 
template under the Third Determination. Third Determination revenues are 
calculated based on the recommended road user charge component of the fuel 
excise (22.1 cents per litre) and the recommended heavy vehicle prime mover and 
trailer registration charges (NTC 2005c). 

Classifying costs  

This section outlines the definitions of costs used to produce the estimates in tables 
B.5 to B.9. The short run marginal (avoidable) cost of road use is defined in box 5.2 
as the cost of an additional unit increase in use at the current level of infrastructure 
provision. Capital spending (expanding network capacity or improving road 
condition) is excluded from this definition because the network capacity is fixed in 
the short term. Under the current heavy vehicle charging regime, short run marginal 
costs can be considered as the wear and tear on the road network from road use as 
well as ongoing service and operating expenditure.  
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In terms of the NTC template this includes categories: A (servicing and operating 
expenditure); and the attributable component of categories B (periodic and routine 
maintenance); C (bridge maintenance/rehabilitation), D (road rehabilitation); and E 
(low cost safety/traffic improvements). There is some question, however, about 
whether all these categories are appropriately defined as maintenance costs 
(box B.1). 

Attributable costs are defined as the costs incurred as the result of a particular road 
use (box 5.2). For heavy vehicles these are the additional construction costs 
necessitated by their use of the road network, plus the wear and tear they impose on 
the network. This includes the expenditure categories discussed above in addition to 
the attributable component of category F (asset extension/improvements).  

The two components of costs allocated to heavy vehicles are their attributable costs 
and a share of the common costs in the categories B to F.  

 
Box B.1 Defining cost estimates 
There is some question over whether the activities that fall under some of the NTC 
expenditure categories are more appropriately viewed as maintenance or capital. For 
example, the NTC (sub. 73, p. 11) consider that periodic maintenance and road and 
bridge rehabilitation expenditure may be considered as capital expenditure because 
they occur at a frequency of less than one year (for any given road). 

The Commission considers the definition of maintenance or capital expenditure should 
relate more to the nature of the activity undertaken rather than the frequency with 
which it occurs. Martin (1994, p. 3) defines maintenance expenditure as: 

… the expenditure incurred in preserving and restoring the existing road infrastructure to a 
level of performance that does not exceed that of the original design.  

He defines capital expenditure as: 
… the expenditure incurred in creating and replacing road infrastructure, and in increasing 
the space and/or load capacity of existing infrastructure above its existing design capacity. 

Under Martin’s definitions, periodic maintenance would be defined as maintenance 
expenditure. Road/bridge rehabilitation expenditure would also be classified as 
maintenance expenditure to the extent it repairs damage to the pavement or bridge 
structure. However, any rehabilitation spending that improves the asset — deepening 
pavements during road rehabilitation, for example — is capital expenditure. Martin 
(1994) notes that a number of rehabilitation activities have both a restorative and 
strengthening aspect.  

While Martin (1994) distinguishes between rehabilitation activities in his cost allocation 
template, the NTC expenditure template does not provide a break down that would 
allow a similar approach. Consistent with the BTE (1999a), the Commission has 
classified both pavement and bridge rehabilitation expenditure as maintenance 
expenditure.   
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Estimating cost recovery by vehicle class 

Figure 5.1 in chapter 5 presents estimates of the costs (attributed and allocated) and 
revenue (based on the current road user charge component of the fuel excise and 
2005-06 vehicle registration fees) by broad truck class, in order to assess the level 
of under- and over-recovery by truck class. Table B.5 presents the estimates 
underlying this chart as well as the estimates of costs and revenues based on the 
recommended charges and cost attribution parameters from the Third 
Determination.  

Table B.5 Over- and under-recovery by vehicle classa 

Vehicle type Attributable costb Allocated costsc Total revenued 

 $m $m $m 

Second Determinatione 
Rigid trucks 350 470 550 
Articulated trucks ≤ 6 axle rig 480 563 584 
B-doubles 262 291 211 
Road trains 152 165 125 
Buses 58 85 103 

Third Determinationf 
Rigid trucks 358 472 600 
Articulated trucks ≤ 6 axle rig 484 563 633 
B-doubles 263 291 251 
Road trains 117 128 148 
Buses 61 86 114 
a Road expenditure and vehicle use data are from the Third Determination (NTC 2005c). Expenditure data is 
the average of expenditure in the years (2002-03 to 2004-05). b Attributable costs are the capital and 
maintenance expenditure attributable to each vehicle class. c Total allocated cost is the cost of capital and 
maintenance expenditure attributable to each vehicle class plus the common costs allocated to each vehicle 
class on a VKT basis. d Total revenue includes total fuel charge revenue plus registration revenue for each 
class (including spare trailers). e Expenditure is allocated across vehicle classes using the current (Second 
Determination) cost allocation template. The figures presented do not include the road train adjustment for 
restricted routes. Revenue estimates are calculated based on the current road user charge component of the 
fuel excise (19.6c/L) and 2005-06 heavy vehicle registration fees. f Expenditure is allocated across vehicle 
classes using the Third Determination cost allocation template. The figures presented do not include the road 
train adjustment for restricted routes. However, other adjustments to road train cost allocation recommended 
under the Third Determination (adjustment for travel on unsealed roads and community service obligation 
expenditure) have been included. Revenue estimates are calculated based on the recommended road user 
charge component of the fuel excise (22.1 c/L) and the recommended heavy vehicle prime mover and 
registration charges. 

Data sources: NRTC (2000); NTC (2005c). 

Similarly, table B.6 includes the estimates of the cost (short-run marginal, 
attributable and allocated) and revenue per litre of fuel by truck class presented in 
table 5.2. Table B.6 also presents these estimates in terms of cents per kilometre of 
heavy vehicle travel. Table B.7 presents the same breakdown of costs and revenues 
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by litres of fuel consumed and by kilometres of travel, based on the recommended 
charges under the Third Determination.  

Table B.6 Costs and revenues by vehicle class (Second Determination)a 
Per litre of fuel consumption or per kilometre travelled 

Vehicle type SR Marginal 
costb 

Marginal 
revenuec 

Attributable 
costd 

Allocated 
costse 

Total 
revenuef 

Per litre of fuel consumed (c/L) 
Rigid trucks 12 19.6 19 25 29 
Articulated trucks ≤ 6 axle rig 16 19.6 26 31 32 
B-doubles 20 19.6 35 39 28 
Road trains 22 19.6 37 40 30 
Buses 9 19.6 14 20 24 

Per kilometre travelled (c/km) 
Rigid trucks 4 6 6 8 9 
Articulated trucks ≤ 6 axle rig 8 10 13 15 16 
B-doubles 12 11 20 22 16 
Road trains 16 14 27 29 22 
Buses 3 6 4 6 8 
a Road expenditure and vehicle use data are from the Third Determination. Expenditure data is the average of 
expenditure in the years (2002-03 to 2004-05). Expenditure is allocated across vehicle classes using the 
current (Second Determination) cost allocation template. The figures presented do not include the road train 
adjustment for restricted routes. b The short run marginal costs for each vehicle class are estimated by 
excluding capital and non-attributable costs from the cost allocation. c Marginal revenue is the road user 
charge component of fuel excise, currently set at 19.6c/L.d Attributable costs are the capital and maintenance 
expenditure attributable to each vehicle class. e Total allocated cost is the cost of capital and maintenance 
expenditure attributable to each vehicle class plus the common costs allocated to each class on a VKT basis. 
f Total revenue includes total fuel charge revenue plus registration revenue (based on 2005-06 registration 
charges) for each class (including spare trailers).  

Data sources: NRTC (2000); NTC (2005c). 
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Table B.7 Costs and revenues by vehicle class (Third Determination)a 
Per litre of fuel consumption or per kilometre travelled 

Vehicle type SR Marginal 
costb 

Marginal 
revenuec 

Attributable 
costd 

Allocated 
costse 

Total 
revenuef 

Per litre of fuel consumed (c/L) 
Rigid trucks 12 22.1 19 25 32 
Articulated trucks ≤ 6 axle rig 16 22.1 26 31 34 
B-doubles 21 22.1 35 39 33 
Road trains 18 22.1 28 31 36 
Buses 9 22.1 14 20 26 

Per kilometre travelled (c/km) 
Rigid trucks 4 7 6 8 10 
Articulated trucks ≤ 6 axle rig 8 11 13 15 17 
B-doubles 12 13 20 22 19 
Road trains 13 16 20 22 26 
Buses 3 7 5 7 9 
a Road expenditure and vehicle use data are from the Third Determination. Expenditure data is the average of 
expenditure in the years 2002-03 to 2004-05. Expenditure is allocated across vehicle classes using the Third 
Determination cost allocation template. The figures presented do not include the road train adjustment for 
restricted routes. However, other adjustments to road train cost allocation recommended under the Third 
Determination (adjustment for travel on unsealed roads and CSO expenditure) have been included. b The 
short run marginal costs for each vehicle class are estimated by excluding capital and non-attributable costs 
from the cost allocation c Marginal revenue is the recommended road user charge component of fuel excise 
(22.1c/L). d Attributable costs are the capital and maintenance expenditure attributable to each vehicle class. 
e Total allocated cost is the cost of capital and maintenance expenditure attributable to each vehicle class plus 
the common costs allocated to each class on a VKT basis. f Total revenue includes total fuel charge revenue 
plus registration revenue (based on recommended registration charges) for each class (including spare 
trailers).  

Data source: NTC (2005c). 

Estimating cost recovery by individual vehicles 

Table 5.3 in chapter 5 presents estimates of over- and under-recovery by some truck 
classes at the 25th and 75th percentile of distance travelled. Table B.8 also presents 
these estimates at the 10th and 90th percentiles. 
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Table B.8 Over- and under-charging for some truck classesa 
By percentile of distance travelled 

 10th percentile 25th percentile 75th percentile 90th percentile 

 Allocated 
cost 

Revenue Allocated 
cost 

Revenue Allocated 
cost 

Revenue Allocated 
cost 

Revenue 

 $ $ $ $ $ $ $ $ 
2 axle 
7-12t rigid  

100 400 100 400 1800 2000 2700 2900 

6 axle 
articulated 

2200 6100 5600 8100 26 500 19 900 36 000 25 400 

9 axle 
B-double 

17 000 15 900 25 800 19 900 57 200 34 200 73 600 41 600 

Double 
road trains 

700 9100 12 500 14 400 50 900 31 600 65 700 38 200 

a ABS (2005c) presents data on distance travelled in 5000 km ranges. The costs and revenues at each  
percentile are calculated from the midpoint distance of the range in which the truck at that percentile falls.  

Data sources: ABS (2005c); NTC (2005c). 

Table B.9 includes the estimates of the cost and revenue per kilometre of heavy 
vehicle travel on arterial and local roads. The same data are presented by litre of 
fuel consumed in table 5.4 in chapter 5.   

Table B.9 Arterial/local road cost comparisona 

 Arterial roads Local roads 

Vehicle type SR Marginal 
Costb 

Attributable 
costc 

Allocated 
costsd 

SR Marginal 
Costb 

Attributable 
costc 

Allocated 
costsd 

 c/km c/km c/km c/km c/km c/km 

Rigid trucks 3 5 8 5 7 8 
Articulated trucks 
≤ 6 axle rig 7 12 15 12 18 19 
B-doubles 11 19 22 19 28 29 
Road trains 15 25 28 25 38 39 
Buses 3 4 7 4 5 6 
a The road expenditure and use data is from the Third Determination. The current (Second Determination) 
cost allocation parameters are used to attribute road damage. b The short run marginal costs for each vehicle 
class are estimated by excluding capital and non-attributable costs from the cost allocation. c Attributable 
costs are the capital and maintenance expenditure attributable to each vehicle class. d Total allocated cost is 
the cost of capital and maintenance expenditure attributable to each vehicle class plus the common costs 
allocated to each vehicle class on a VKT basis.  
Data sources: NRTC (2000); NTC (2005c). 
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C Quantifying externalities of road and 
rail freight 

This appendix provides some of the background, largely empirical, material that 
underpins the analysis and conclusions of chapter 7. Among other things, it presents 
additional cost estimates from various studies, and outlines the nature of, and some 
issues that arise in measuring, the externalities discussed in chapter 7. 

C.1 Accidents 

As well as the conceptual difficulties involved in assessing the extent of accident 
externalities (chapter 7), various difficulties confront cost estimation at the practical 
level. Estimation involves various steps, none of which is straightforward. The first 
involves estimating the number of accidents, and the number of vehicles and 
casualties (death and injury) — data for which are often incomplete. Also required 
is an assessment of the types of costs associated with these accidents, and a 
valuation of these costs (which includes valuing human life (box C.1) and reduced 
quality of life, and choosing a discount rate for converting future costs to current 
values). Further estimation is required to estimate a freight share of total accident 
costs, and the extent to which costs are currently internalised by freight operators.  

Differences in assumptions, costs included and valuation methods across studies 
lead to significant variations in, and uncertainty about, estimates of aggregate 
accident costs. Further uncertainty surrounds estimates of the externality component 
of these costs that is attributable to freight vehicles. Indeed, estimating the 
externality component is particularly contentious (Bureau of Transport and 
Regional Economics (BTRE), sub. 69). One approach involves estimating the 
difference between the (financial) cost of insurance and accident costs, but not all 
measured non-insurance costs necessarily represent an externality. 
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Box C.1 Valuing human life — measurement issues and estimates 
Three main methods are used for valuing life or health status.  
The restitution cost approach values diminished health status in terms of the resources 
required to restore a victim and relatives to the earlier state (UK DH 2004). The 
compensation allocated in court decisions is one means of deducing this cost. 
The human capital approach values a person’s life in terms of the production (at 
market prices) that would be lost if the person died or were ill. Within this broad 
approach, a number of variations are possible. For instance, earnings are sometimes 
presented as gross estimates, and time not used in market work is sometimes valued 
as if it were used in the market. There are many problems with the human capital 
approach, especially relating to what it implies about what makes a life valuable.  
The willingness to pay approach is the most widely used. Its underlying premise is that 
what a consumer is willing to pay for a good or service represents its economic value 
(in a broad sense) (UK DH 2004). It assesses how much people are willing to pay for 
small changes in their own or their household’s risk of death or injury, from which an 
implicit value of a ‘statistical’ life (VOSL) can be estimated. Willingness to pay tends to 
be higher for risks which people cannot control (such as air pollution) than for those 
over which they have some control (such as road accidents) (Department of Health 
and Ageing, sub. 57, attach. 1). There are two broad approaches to assessing 
willingness to pay: 
• ‘revealed preference’ techniques, which involve observing actual situations in which 

people trade the risk of death or injury for financial or other benefits — such as in 
labour markets or daily decisions (eg purchasing decisions) — thus providing an 
indication of the price individuals are willing to pay to vary the risk of death or injury; 
and  

• ‘stated preference’ (contingent valuation) techniques, which involve the use of 
surveys to determine preferences for hypothetical situations. 

The resulting VOSL estimate represents ‘the value of the reduced probability of death 
that is experienced by the affected population, not the value of the lives that are saved 
ex post’ (Viscusi and Aldy 2003, p. 6). The lifetime VOSL (calculated for a person of a 
particular age — the average age of the study sample), can be converted to a constant 
value per year based on remaining life expectancy, using an appropriate discount rate. 
The VOSL estimated in US labour studies tends to fall between US$3.8 million and 
US$9 million (in year 2000 dollars), with a median value of US$7 million, although 
some estimates have exceeded US$12 million. Outcomes from product market studies 
tend to be similar. Estimates for other countries also vary, but tend to be lower than for 
the United States (Viscusi and Aldy 2003). Estimates of the VOSL for Australia vary 
widely — about $3.7 million ($162 561 per year) according to one study (Pollard 2006), 
while BTRE (2005d) used $1.3 million in its analysis of the health costs of air pollution. 
The most appropriate value can depend on the context of the analysis. For example, 
while the BTRE has applied a $50 000 VOSL per year for air pollution impacts, 
Department of Health and Aged Care guidelines (2001) recommended using $150 000 
(based on a lifetime value of $2.5 million) for environmental health studies, and a 
5 per cent discount rate (DOHA, sub. 57).  
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Numerous studies have estimated road accident costs.  

• The Bureau of Transport Economics (BTE 1999b), updating Bureau of 
Transport and Communications Economics (BTCE 1994) estimates for price 
increases (using the CPI), estimated road crash costs in 1999 to be $6.9 billion. 

• BTE (2000) provided what it described as a ‘conservative’ estimate of the costs 
of all road crashes in Australia in 1996 as around $15 billion. Major components 
of these costs included estimates of loss of life and quality of life (12 per cent), 
loss of earnings in the workplace and returns to labour in the household and 
community (21 per cent), medical and care costs (16 per cent), vehicle costs 
(27 per cent), and travel delays (10 per cent). 

– These were much higher than the BTCE (1994) estimates because they 
included additional costs such as long-term care, made better estimates of 
others such as traffic delays, and used a lower discount rate. 

– The BTE recognised that the value of loss of life and reduced quality of life 
as a result of road crashes may be considerably higher than its estimates. For 
this and other reasons, it considered that its estimates were at the ‘lower 
bound’ (BTE 2000, p. 24). However, Cox (Australian Automobile 
Association (AAA), sub. 45, appendix, p. 8) noted that ‘most transport 
economic valuations use a discount rate closer to 7 per cent than 4 per cent’, 
and that using this rate lowered the BTE (2000) estimate of accident costs in 
1996 from $15 billion to $13.2 billion.  

• Cox (AAA, sub. 45, appendix) updated the BTE (2000) estimates for 1996 to 
2004-05 prices, adjusted for the decline in fatalities between 1996 and 2004, and 
used a real discount rate of 7 per cent rather than 4 per cent. He estimated road 
accident costs in 2004-05 as $15.5 billion. 

• Connelly and Supangan (2006) used the BTE methodology and updated the 
accident cost estimates for changes in price levels and the numbers and types of 
accidents. They estimated the cost of road crashes in Australia in 2003 at around 
$17 billion,1 or approximately 2.3 per cent of GDP. They noted that this accords 
with some recent estimates in other developed countries which also put road 
crash costs at between 2 and 3 per cent of GDP. 

Estimating the degree of internalisation  

Various attempts have been made to estimate the freight externality component of 
total accident costs. 

                                              
1 Fatalities fell from 1970 in 1996 to 1621 in 2003, but Connelly and Supangan (2006) indicated 

that hospitalisations have increased ‘quite substantially in recent years’. 
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• Based on accident rates, and assuming that articulated trucks accounted for 
5 per cent of accident costs, with only 50 per cent of costs internalised through 
insurance, BTE (1999b) estimated the externality cost of articulated trucks to be 
$0.17 billion in 1999 (in 1998-99 prices).  

– Applying this methodology to the Connelly and Supangan (2006) update of 
the BTE (2000) estimates, gives an external cost of road crashes involving 
articulated trucks of $0.42 billion in 2003. 

• Tasman Asia Pacific (for the Australian Trucking Association (ATA)) 
questioned the BTE assumption that 50 per cent of road freight accident costs 
were not currently internalised. Based on its analysis of the components of 
BTE’s estimated road crash costs, it argued that:  
… the BTE’s assumption that trucks travelling the ‘representative’ route only pay 
50 per cent of their road accident costs cannot be substantiated. If any accident costs 
are external to the road freight industry they are likely to be less than eight per cent of 
total accident costs incurred by road transport operators on the ‘representative’ route. 
(Tasman Asia Pacific 2000, p. 18) 

• Cox (AAA, sub. 45, appendix) estimated the externality component of total road 
vehicle accident costs in 2004-05 at around $5 billion, but argued that 
40 per cent of this should be levied on drunk and speeding drivers, leaving 
$3 billion attributable to remaining drivers. Of this, he estimated $0.26 billion 
was attributable to articulated trucks and $0.11 billion to other trucks. 

• Unpublished BTRE work (cited in BTRE (sub. 69)) estimates external accident 
costs attributable to heavy vehicles of 1 cent/vkm on four-lane divided roads, 
and between 3 and 6 cents/vkm on two-lane single-carriageway roads. 

– It also estimated costs of up to 3.4 cents/km (in 2002-03 prices) on inter-
capital corridors linking the five mainland State capitals, which was lower 
than earlier estimates, including the BTE (1999b) estimate of 0.16 cents/ntkm 
(which equated to 3.8 cents/km in 2002-03 prices). 

Rail freight accident costs 

BTRE (2003c) ‘conservatively’ estimated the cost of all rail accidents (excluding 
apparent suicides and collisions with road vehicles) in Australia in 1999 as 
$133 million. The bulk of these involved passenger trains. Laird (2005) suggested a 
30 per cent share for freight resulting in a cost of $40 million or 0.031 cents/ntkm. 
This was very close to the 0.03 cents/ntkm that BTE (1999b) estimated for its 
‘representative’ inter-capital rail route. 
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BTE (1999b) estimated that half the rail freight accident cost was met through 
insurance so the externality component was 0.015 cents/ntkm, or about 0.3 per cent 
of estimated rail freight hauling costs. 

C.2 Air pollution 

Transport, especially road transport, causes a significant proportion of urban air 
pollution. Road transport contributes most of the nitrogen oxide and carbon 
monoxide emissions in capital city airsheds, and is a significant source of 
particulate matter emissions (BTRE 2005d).2 In 2000, cars were estimated to have 
caused almost half the particulate matter emissions from motor vehicles in 
metropolitan areas; light commercial vehicles 18 per cent; articulated trucks 
6 per cent; rigid and other trucks 21 per cent; and buses 6 per cent (BTRE 2003e). 

Rail’s contribution to urban air pollution is small — in 2000-01, the proportion of 
carbon monoxide, sulphur dioxide, nitrous oxide and particulate matter emissions 
attributable to rail was well below 2 per cent in most capital city airsheds.  

Urban air pollution can have significant adverse effects on both the length and 
quality of life of those living in urban areas. These impacts are not always as 
directly observable, nor as easily attributable to transport activities (box C.2), as 
other transport externalities such as accidents and noise. There has been 
considerable research conducted on urban air pollution in general, and the impacts 
from transport in particular, both in Australia and overseas.3 

Where data on air pollution outside of capital cities are available, the general 
indication is that particulate matter is the main pollutant and its main sources are 
bushfire smoke and dust (including mining and agricultural dust), rather than motor 
vehicles (BTRE 2005d).  

BTRE (2005d) attributed health impacts to road vehicles by estimating the level of 
pollutant emissions from transport sources, linking health outcomes (asthma, 
bronchitis, respiratory disease and cardiovascular disease) to these emissions, and 
then assigning a value to these outcomes.  

                                              
2 Unless otherwise indicated, this section refers to particulate matter with a diameter of 

10 microns (10-9 m) or less. Particulate matter is assumed to be representative of the impacts of 
all air pollution. Use of a surrogate avoids double counting due to the correlated effects of the 
different pollutants. (BTRE 2005d) 

3 By comparison, very little is known about the health impacts of indoor air pollution despite an 
indication that indoor pollution levels are comparable to levels outdoors, and despite Australians 
spending considerably more time indoors than outdoors (BTRE 2005d). 
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Box C.2 Air pollution from motor vehicles  
For most air pollutants, the health impacts are predominantly respiratory. Children, the 
elderly and those who have respiratory conditions are the most susceptible. Some 
pollutants are considered ‘unlikely to affect people’s health at very low levels’ 
(BTRE 2005d, p. 8). For other pollutants, such as particulate matter, it may be that any 
level affects human health. 

The extent to which air pollutants from motor vehicles have adverse health effects 
depends on the time, and location in which, they are emitted (a given quantity of 
pollutant will have a larger impact in an area of greater population density) and the 
presence of other pollutants (different pollutants can have correlated impacts on 
health). For particulate matter, the size of the particles may also be important — recent 
research indicating that smaller diameter particulate matter can have very significant 
health effects. A high proportion of road dust particles are relatively large in diameter.  

The level of pollution emitted by a vehicle depends on vehicle type, the vehicle’s 
condition and age, the emission abatement technology installed, the type of road and 
its congestion level, and whether the vehicle is driven hot or cold.4 The contribution 
that poorly maintained vehicles make to total vehicle emissions is unknown. 

Source: BTRE (2005d).  
 

Based on a number of assumptions and exclusions,5 the annual economic cost of air 
pollution from all motor vehicles in 2000 was estimated to be between $1.6 billion 
and $3.8 billion (midway estimate $2.7 billion).6 Mortality was the main element of 
this cost — between $1.1 billion and $2.6 billion. Around 86 per cent of mortality 
costs, and approximately 90 per cent of morbidity costs, were in capital cities. The 
number of premature deaths in capital cities due to motor vehicle emissions was 
estimated to be about 1200 per year.  

The BTRE (2005d, p. xiv) observed that the cost estimates vary ‘substantially with 
changes to key assumptions’. For example, if the proportion of measured particulate 
matter pollution attributed to motor vehicles was increased from 35 to 45 per cent 
for capital city areas, and to 20 per cent in all non-capital city areas, the central 
estimate increased to approximately $3.7 billion. Conversely, a reduction in motor 
                                              
4 The type of pollutant emitted depends on the fuel being used — diesel engines produce higher 

levels of particulate matter (and a higher proportion of the smallest particulate matter), and 
lower levels of carbon monoxide and hydrocarbons, than do petrol engines. 

5 For example, it used a value of a statistical life of around $1.3 million, and based morbidity 
costs on an assumed value per healthy year of life lost due to disability of about $50 000. Rail, 
sea and air modes were excluded due to a lack of consistent data. Indications are, however, that 
their contributions to total emissions of air pollutants are minimal. (BTRE 2005d) 

6 This range reflects the uncertainty about the link between particulate matter concentration and 
mortality rates (BTRE 2005d). 
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vehicles’ assumed share of particulate matter emissions in capital cities to 
20 per cent reduced the central estimate to around $2.1 billion.  

A number of other studies have estimated the health impacts of motor vehicle 
emissions. These produced a wide range of results, reflecting the inherent difficulty 
and uncertainty involved, and different assumptions made. 

• A review of Australian studies (Brindle et al. 1999 for the Australian Road 
Research Board) reported a wide range of health costs associated with air 
pollution from road transport — from around $20 million to over $5.3 billion.  

• The lower bound estimate was by Segal (1999), who estimated that health costs 
resulting from transport emissions were between $20 million and $100 million. 
This study focused only on the health effects of ozone and air toxins and 
excluded particulate matter.  

• Watkiss (2002) (for the Australian Government Fuel Taxation Inquiry) adjusted 
findings from studies conducted overseas to Australian conditions and estimated 
annual health costs from motor vehicle emissions of around $3 billion. 

• The Bus Industry Confederation (BIC 2001) adapted the findings of a European 
study and estimated the cost of urban air pollution from road transport at around 
$4.3 billion (about $3.7 billion in capital cities) (it does not appear to have used 
a surrogate pollutant, so this may be an overestimate).  

Health costs by vehicle type and transport mode 

Unlike BTRE (2005d), a number of other studies have estimated the proportion of 
pollution-related health costs attributable to specific vehicle classes.  

• On the basis of the BTRE’s midway estimate ($2.7 billion), Cox (AAA, sub. 45, 
appendix) estimated the costs of air pollution generated in urban areas by light 
and heavy vehicles to be around 1.38 cents/km and 11.42 cents/km respectively. 

• Using BTRE (2003e and 2005d), Laird (sub. 23) estimated the health cost of air 
pollution from articulated trucks to be approximately 0.65 cents/ntkm in capital 
cities and 0.13 cents/ntkm in rural areas. For trains, the cost for travel in capital 
cities was 0.22 cents/ntkm and 0.04 cents/ntkm in rural areas.  

• The Australian Transport Council (ATC 2004b) published default values for 
externalities for the purpose of project evaluation, which have been adopted by 
the States and Territories (Victorian Government, sub. 55). The health cost of air 
pollution for rail was estimated to be 0.3 cents/ntkm. For travel within rural 
areas, the cost for road freight ranged from 0.09 cents/ntkm for light vehicles to 
0.004 cents/ntkm for heavy vehicles, with the cost for passenger vehicles 
estimated to be 0.01 cents/vkm. Within urban areas, the estimated costs were 
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considerably higher: 0.87 cents/ntkm for heavy trucks to 22.2 cents/ntkm for 
light freight vehicles,7 and 2.2 cents/vkm for passenger vehicles. 

• Tsolakis et al. (2005) estimated the health cost of freight transport to be zero for 
light trucks and 0.10 cents/tkm for heavy vehicles in rural areas, and 
10 cents/tkm and 2.1 cents/tkm respectively in urban areas. For passenger 
vehicles, estimated costs were 0.02 cents/vkm in rural areas and 2.1 cents/vkm in 
urban areas. 

• BIC (2001) estimated that the use of rigid trucks within capital cities accounted 
for around $1.17 billion of air pollution-related health costs (the same as cars), 
and articulated trucks around $0.28 billion (representing about 31 per cent and 
8 per cent of total health costs respectively). 

• BTE (1999a) reported estimated costs of pollution from interstate freight 
transport on its ‘representative routes’ of 0.004 cents/ntkm for rail and 
0.01 cents/ntkm for road. These estimates are low because over 90 per cent of 
inter-city travel is in rural areas where the cost of pollution is lower. 

Fuel and engine standards (box C.3) and technological improvements have reduced 
vehicle emissions in the past 20 years. The effectiveness of regulations and 
standards in reducing air pollution is reflected in BTRE (2003e) projections of 
metropolitan air pollution levels from motor vehicles. One scenario indicated that, 
without the standards introduced up to 2006, levels of several air pollutants in 
metropolitan areas would have been at least 20 per cent higher in 2020 than is now 
expected. However, trends in pollution levels between 1991 and 2001, reported by 
the Department of the Environment and Heritage (DEH 2004), highlight differences 
in results across locations and, therefore, the fact that various location-specific and 
non-transport factors influence pollution outcomes.8 

Although improving pollution outcomes, internalisation measures have also 
imposed significant costs on operators. The NTC (sub. 17), for example, indicated 
that the cost of meeting Euro V standards (box C.3) will be around $2500 to $3600 
per vehicle. The ATA (sub. 9; trans., p. 194) argued that the cost may be 
considerably higher — around $13 000 or up to $25 000 per truck. According to 
one operator, increased costs in the order of $10 000–15 000 per truck (about $3000 
per year assuming a five-year vehicle life) would represent a 5–15 per cent increase 
                                              
7 The estimated costs for light vehicles are considerably higher than for heavy vehicles in ntkm 

terms because light vehicles must travel greater distances to carry the same weight of freight. 
8 For example, particulate matter was a problem for Launceston (due to smoke from wood 

heaters); sulphur dioxide for Mt Isa (due to industrial activity); and ozone was a problem for 
Sydney. The situation was much the same in 2004 (EPHC 2006). Standards for particulate 
matter and sulphur dioxide were exceeded in a small proportion of monitoring stations around 
the country. Ozone levels are still a concern in the Sydney region. 
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in capital costs, depending on truck size (ATA, pers. comm., 12 December 2006). 
Increased interest costs would also result. The ATA (trans., p. 195) also noted 
potential ‘longevity issues’ resulting from the use of the new technology, with some 
components needing to be replaced after fewer kilometres of travel. 

 
Box C.3 Fuel and engine technology and standards 

Diesel vehicles 

• The phase-in of new emissions standards for diesel vehicles began in 2002-03 and 
is to be completed in 2011 (Euro V). These involve considerable reductions in 
emissions, especially for particulate matter and nitrous oxides. 

• From 1 July 2006, some diesel trucks have been required to meet certain 
emissions-related obligations (such as demonstrating compliance with a 
maintenance schedule) in order to retain their fuel tax credits. 

• Diesel fuel has contained 90 per cent less sulphur since January 2006. Stricter 
sulphur limits will be mandatory from 2009. 

Petrol vehicles 

• Since the mid-1980s, new petrol vehicles have been required to run on unleaded 
petrol and have catalytic converters, which have also reduced levels of carbon 
monoxide and hydrocarbons. Leaded petrol has now been phased out, and airborne 
lead pollution is no longer considered a problem in major Australian cities.  

• The phase-in of more stringent emissions standards for new petrol vehicles began 
in 2003-04, and will be completed in 2010 (Euro IV). Standards for emissions of 
particulate matter do not apply to petrol vehicles. 

• New petrol standards compatible with new engines have also been introduced.  

Other transport modes 

• According to the Australian Trucking Association: 
… there are no regulated emission standards for heavy diesel engines used in new 
rail locomotives, nor a requirement that they use automotive diesel, which must 
achieve a national standard for sulphur levels. (sub. 9, p. 18) 

• Ship and boat emissions are mostly unregulated and there are few regulations for 
aircraft emissions, but most of these emissions occur outside urban airsheds. 

Sources: ATA (sub. 9; 2005a; 2004); BTRE (2005d); DOTARS (2006f; 2006i); NTC (sub. 19).  
 

These engine standards also reduce truck productivity because the required 
technologies take up extra space and add to vehicle weight. Commenting on 
requirements relating to both emission and noise standards, the TIC noted: 

To meet the ADR 80/01 emission standards and ADR 83/00 noise standards … the 
additional weight will vary between 180–280 kgs. This results in a loss of payload.  
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Costs vary between $4,000 for a light duty truck (up to 8.5 tonnes GVM) to $10,000 for 
a heavy duty prime mover. (sub. 13, p. 1) 

The ATA suggested that the adoption of selective catalytic reduction (SCR) 
technology to meet the Euro V standard ‘is expected to accrue a 0–6% fuel 
efficiency penalty compared to today’s Euro III engines’ (sub. 9, p. 18). Uncertainty 
surrounds the exact impact on costs, however. Operators surveyed by the ATA, for 
example, disagreed on whether SCR would increase operating costs, and on the 
extent to which the Exhaust Gas Recirculation option would increase fuel use (and, 
therefore, costs) (ATA, pers. comm., 12 December 2006). 

C.3 Noise 

Both road and rail transport generate noise — that is, unwanted or detrimental 
sounds and vibrations (Forkenbrock 2001; VTPI 2005). For road transport, noise 
can result from tyre contact and vehicle engines, auxiliary systems such as 
compression brakes, refrigeration, and other intermittent sources (such as loads) 
(BIC 2001). Sources of rail freight noise include locomotive noise, vibration and 
‘wheel squeal’, which can occur at terminals, marshalling yards or along train lines 
(WA Local Government Association, sub. 15). Passenger trains also create noise. 

According to OECD (1990), transport (especially road traffic) is the greatest source 
of noise, ahead of building and industry. In Australia, Brown and Lam (1994) 
estimated that about one-third of urban residences were either located on roads with 
high traffic volumes or close enough to busy roads to experience significant traffic 
noise. NRTC (2001) estimated that nearly 40 per cent of Australia’s population was 
exposed to ‘undesirable’ traffic noise, with another 10 per cent exposed to 
‘excessive’ traffic noise. Participants to this inquiry pointed to community concerns 
about excessive transport noise, particularly for freight transport (box C.4). 
Concerns about noise reflect the potential negative effects of excessive transport 
noise, including ‘nuisance’ and social/amenity effects, as well as health impacts. 

Quantifying noise costs is difficult. Even the first step involved — measuring noise 
levels — is not straightforward (box C.5). The impact of noise is highly localised, 
and the extent to which transport noise is, or is perceived to be, a problem varies 
according to a number of interdependent factors. These include the characteristics 
of the producer of the noise (railway noise, for example, tends to be perceived as 
less of a problem than road transport noise at equivalent decibel levels), the nature 
of the noise produced, and the environment in which the noise is produced. In 
addition, noise costs tend to be higher at night, and where existing (transport and 
non-transport) noise levels are low. 
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Box C.4 Participants’ views on transport noise 
Road noise 

Many of the traffic related complaints received by Local Government refer to noise 
associated with freight movements. This is particularly relevant to built up areas close to 
highways and areas involving steep inclines where engine brakes are commonly used. 
(Eastern Metropolitan Regional Council, sub. 14, p. 5) 
Whilst the extent of community complaint and the associated external costs … associated 
with motor vehicle noise pollution remains unclear, it would appear from the myriad of 
government responses to the issue that it is a source of community concern. (Australian 
Trucking Association, sub. 9, p. 19) 
Consideration of external costs [including noise] will also be important. These are key 
concerns in major urban areas (eg in the Brisbane Urban Corridor) where significant freight 
movement take place. The quality of life of residents can be significantly impaired by use of 
suburban streets by heavy vehicles. (Local Government Association of Queensland, sub. 30, 
p. 1) 

Rail noise 
The freight rail also creates excessive noise impacts, particularly in Hazelmere. (Eastern 
Metropolitan Regional Council, sub. 14, p. 5) 
Some surveys in Sydney … have suggested that train noise is more a problem than road 
noise. (Robert Gunning, sub. 19, p. 6) 

 
 

Valuing the impacts is also problematic. Valuation methods include estimating 
willingness to pay for a quieter environment and health costs. Hedonic pricing 
studies have also been used. These infer a noise cost by estimating traffic noise 
exposure and measuring the reduction in the rentals or prices of houses that are 
exposed to noise above a certain threshold (holding other factors constant). 

Estimates depend heavily on a study’s aims, assumptions and methodology. This is 
particularly important when considering Australian noise cost estimates. Most 
studies have been conducted overseas, with Australian estimates derived by 
adjusting international results to try to make them applicable to Australian 
conditions. Moreover, according to Cox, ‘there has not been any new work carried 
out on the costs of noise pollution in Australia since 2001’ (AAA, sub. 45, 
appendix, p. 6); studies since then presumably representing updates of previous 
work.  

Estimates of noise costs 

Various studies provide noise cost estimates attributable to road transport for 
Australia. 

• Tsolakis et al. (2003) estimated noise costs of between $16 and $32 per thousand 
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tkm for light vehicles, and $2–$4 per thousand tkm for heavy vehicles. 

• Based on a 1998 US study, BIC (2001) concluded that total Australian urban 
road noise costs ranged from $668 million to $1.8 billion a year, mostly in 
capital cities. Most of this was due to passenger cars, with between 9.7 and 
11.4 per cent attributed to light duty vehicles, and between 15.8 and 26 per cent 
attributed to rigid and articulated trucks. (In comparison, an hedonic pricing 
study estimated noise costs of $534 million, much lower than the BIC (2001) 
central estimate of $1.2 billion.) It also estimated marginal noise costs: 
0.3 cents/km for cars, 1.8 cents/km for medium trucks, and 5 cents/km for heavy 
trucks. On the other hand, Laird (2005), who combined the above cost estimate 
with updated data on distances travelled, suggested the unit costs of articulated 
vehicles would be 8.07 cents/km. 

• Cox (AAA, sub. 45, appendix) estimated urban Australian road transport noise 
costs of about $1.1 billion (for 2004-05), 7.1 per cent of which was attributed to 
light commercial vehicles, with rigid and other trucks, and articulated trucks, 
accounting for 37.8 and 10.8 per cent of total costs respectively. Unit noise costs 
were 0.42 cents/km for light commercial vehicles and 8.4 cents/km for heavy 
vehicles. Overall, noise costs were lower than the other external cost categories 
considered by Cox, accounting for 14.7 per cent of road costs. For heavy 
vehicles, however, urban noise costs exceeded their accident costs. 

 
Box C.5 How do we measure what we hear? 
Noise is characterised by the logarithmic perception of sound by the human ear and is 
measured in decibels (dB). 

As well as being affected by the pressure of sound, the human ear is sensitive to the 
frequency of sound. Thus, an ‘A-weighted’ measure of noise — dB(A) — is generally 
used (the A-scale corresponds to the range of frequency perceptible to the human 
ear). Zero dB(A) is the faintest sound humans can hear. The logarithmic nature of the 
scale means that (for most people) noise of 60 dB(A) sounds twice as loud as noise at 
50 dB(A), and noise at 70 dB(A) sounds four times louder than noise at 50 dB(A). 

Although it attempts to capture two aspects of noise, the traditional dB(A) measure 
may not accurately capture the impact of all traffic noise, such as that associated with 
engine brakes (which is low frequency and characterised by pulses or variations that 
tend to cause more annoyance than the actual decibel level). 

Because dB(A) measures noise at a particular point in time, various indexes are used 
to measure noise over a period of time. For example, Leq is an ‘energy averaging’ 
technique that represents fluctuating noise as the equivalent continuous sound level in 
dB(A) over a time period. 

Sources: BIC (2001); Forkenbrock (1999); Infras/IWW (2000); NTC (2006a); NRTC (2001); VTPI (2005).  
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Other studies have estimated and compared noise costs for road and rail freight. 

• BTE (1999a) estimated that noise costs on its ‘representative’ freight routes were 
0.034 cents/ntkm for road and 0.02 cents/ntkm for rail.  

• Based on various previous studies, Port Jackson Partners (PJP 2005) assumed 
noise costs for road of between 30 and 50 cents per thousand ntkm in rural areas 
and between 6 cents and $1.32 per thousand ntkm in metropolitan areas. The 
equivalent values for rail were much lower at 0–20 cents and 4–20 cents 
respectively per thousand ntkm. (Most of the overall difference in external costs 
between rail and road was due to differences in accident costs, however.) 

– The NTC (2006a, p. 27) suggested that the noise ‘externality values should 
probably be zero for rural inter-capital highways’. 

• Laird (2005) also used various studies as a basis for estimating noise costs of 
about 0.07 cents/ntkm for non-metropolitan road haulage, 0.12 cents/ntkm for 
urban rail haulage and 0.04 cents/ntkm for non-urban rail haulage. 

• Based on the methodology of Infras/WWW (2000) (which incorporates a 
willingness to pay and health-cost component), and using Austroads and ARTC 
data for road and rail respectively, ATC (2004b) provided the following default 
noise externality estimates for Australia (in 2001 Australian dollars). 

– For road freight transport in urban areas, 2.3 cents/ntkm and 0.23 cents/ntkm 
for light and heavy vehicles respectively. Zero costs were assumed for rural 
areas but it recommended the urban rate be applied for rural townships. These 
estimates were substantially lower than the sector’s air pollution costs, but 
exceeded its climate change costs. In vkm terms, road freight noise costs also 
significantly exceeded the noise costs associated with passenger vehicles. 

– For rail freight transport, 0.004 cents/ntkm (the values for which were said to 
represent the benefit of diverting metropolitan tonnage from road to rail). 

C.4 Intrusion 

As noted in chapter 7, the costs of intrusion per se (that is, costs that arise over and 
above the costs of the other externalities that contribute to intrusion) have not been 
quantified in externality studies. Therefore, no cost estimates for intrusion are 
provided in this appendix. 

Nonetheless, intrusion appears to be a growing concern — for residents and other 
road users — with issues such as safety and amenity increasingly influencing the 
transport policies of Governments, particularly at the local level (chapter 7). The 
City of West Torrens (2004, p. 2), for example, noted frequent ‘complaints about 
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the intrusion of through traffic, and other non-residential traffic, and their impact on 
residential amenity’. The Ku-Ring-Gai Council (2002, p. 3) also noted that 
‘intrusion and through traffic into residential streets, is perhaps of most concerns’, 
and that such concern is due to: 

… the loss of amenity and road safety concerns on local roads. This … comes about 
from increased noise levels generated by the traffic, excessive traffic speeds or, in other 
cases, delays and congestion because of the volumes and also difficulties in exiting 
driveways and for pedestrians crossing roads. 

Others have noted the effect of sharing road space between cars and trucks. The 
NSW Parliament Legislative Council General Purpose Standing Committee, for 
example, noted that participants to its inquiry into Pacific Highway Upgrades 
‘frequently attributed their road safety fears to the mixing of passenger and heavy 
vehicles on the one road’ (GPSC 2006, p. 67). Likewise, in this inquiry, the Lachlan 
Regional Transport Committee Inc. referred to the ‘ever increasing competition 
developing between private vehicles and heavy road vehicles for space on the road’ 
(sub. DD98, p. 2), while the Country Regions Council of WA Inc. observed: 

The road freight industry is highly efficient and the drivers generally very professional 
however there are social problems when passenger vehicles have to share roads with 
heavy transport. (sub. 4, p. 1) 

The Queensland Trucking Association observed, however, that although truck 
drivers have some responsibility to adjust their driving to address such concerns, 
attempts to deal with intrusion also need to consider the benefits of freight transport: 

If we’re going to suggest that there’s a notion of some intrusion that needs to be paid 
for, then what’s the alternative to not paying, not intruding, not performing the task, not 
delivering for the economy? … 

… I think the trucks … have a responsibility to behave in a manner that’s consistent 
with community expectations and that might mean not travelling in certain areas and 
using air brakes or engine brakes in the middle of the night when it’s simply and 
plainly not necessary, or perhaps using an alternative piece of road, if there is an 
alternative piece of road. But there are limits to which we can expect both modes of 
transport to cease to function simply because it’s a bit inconvenient to somebody who 
wants to use a piece of road or live in a certain area. (trans., pp. 22–3) 

These contrasting views, the complex and largely intangible nature of intrusion, and 
the lack of intrusion cost estimates, all contribute to making attempts to efficiently 
and effectively resolve intrusion difficult (chapter 7). 

C.5 Greenhouse gas emissions 

Greenhouse gases comprise a variety of naturally-occurring gases (including water 
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vapour, ozone, carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O)), as 
well as manufactured chemicals, such as hydrofluorocarbons and perfluorocarbons. 
These gases increase the Earth’s temperature above what it would otherwise be by 
trapping energy from the sun — in a process known as the ‘greenhouse effect’. 

Sources of greenhouse gases 

Although some greenhouse gases and the greenhouse effect are a natural part of the 
climate system, they can be augmented by some human activities. Indeed, climatic 
changes induced by an increased concentration of greenhouse gases in the 
atmosphere are now generally recognised as a significant externality arising from 
the use of fossil fuels. The Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) has stated: 

Evidence that human activity has increased the greenhouse effect has mounted rapidly 
in recent years. (CSIRO 2005) 

The externality impacts of greenhouse-induced climate change are generally 
considered likely to be adverse (particularly to the environment), although some 
regions and activities might benefit from higher temperatures and changed rainfall 
distributions. CSIRO argued: 

Climate change will have social, economic and ecological impacts. There will be both 
winners and losers. All our natural ecosystems are vulnerable to climate change. 
(CSIRO 2001, p. 1) 

Because both road and rail transport in Australia use substantial and increasing 
amounts of fossil fuels, they are a potential source of greenhouse gases, and 
therefore potential contributors to climate change. 

Greenhouse gas emissions are generally measured in terms of CO2 equivalent 
(CO2-e) emissions, comprising CO2, CH4 and N2O. BTRE (2005c) estimated that in 
2004, greenhouse gas emissions from all road and rail transport (including an 
estimate of emissions from power generation for electric railways) were 
76 939 gigagrams of CO2-e direct emissions — around 13.6 per cent of Australia’s 
estimated net greenhouse emissions.  

• These estimated emissions had grown by 36.5 per cent since 1990 and were 
forecast to grow by a further 35 per cent by 2020. 

• Freight transport contributed less than one quarter of total road and rail 
emissions — about 20 per cent by trucks and 3.2 per cent by freight trains.  

• Trucks (excluding light commercial vehicles) generated around 2.7 per cent of 
Australia’s total greenhouse emissions, while rail freight made up 0.4 per cent. 
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• Australia’s share of global emissions was about 1.4 per cent.  

Greenhouse externality cost estimates for transport 

While the general link between the use of fossil fuels and global warming is widely 
accepted, uncertainty remains regarding the exact mechanisms involved and, in 
particular, the likely impacts and their related costs, especially in the longer term. 
This is why BTE (1999a) did not include an allowance for greenhouse emissions 
when estimating externality costs of freight transport.  

Various studies have, however, suggested notional prices for carbon emissions, 
which could be used to place a greenhouse cost on freight transport (by combining 
these prices with estimated vehicle emission rates). The ATC (2004c, p. 55) noted, 
however, that the ‘valuation of greenhouse gas emissions is speculative at this point 
in time’. Reflecting this, a wide range of estimates of the marginal damage costs of 
CO2 emissions appears in the literature (Tol 2004). In assessing Australian transport 
externalities:  

• Laird (2002) used a rate of $25 per tonne of CO2-e emissions;  

• BIC (2001) assumed $40 per tonne;  

• ATC (2004c, p. 55) suggested $10 per tonne for evaluating transport 
infrastructure projects — recommending the lower end of previous estimates 
because ‘there are no definitive estimates of the cost of greenhouse gas 
emissions’; and 

• the NSW Government (sub. 50) noted that the trading price in its Greenhouse 
Gas Abatement Scheme in April 2006 was approximately $15 per tonne. 

These estimates are either purely assumed values or are highly sensitive to the 
actual or hypothetical constraints placed on emissions (for example, emissions 
quotas in the United Kingdom). The sensitivity of cost estimates to underlying 
emissions targets is reflected in the Stern Review’s estimates of the social cost of 
CO2-e — about US$85/tonne in the ‘business-as-usual’ scenario compared with 
US$25–30/tonne with a target set at about one-third of current levels (Stern 2006). 

Combining the lowest and highest of the ‘prices’ used in Australian transport 
studies with the BTRE (2005d) estimates of direct CO2-e emissions (cited above), 
would give an estimate of the total annual transport greenhouse cost in Australia of 
about $770 million-$3 billion per year (about $150–$610 million for road freight, 
and $24–$99 million for rail freight). 

PJP (2005, p. 88), reviewing past studies of the cost of greenhouse emissions, used 
$20/tonne (or $22/tonne in 2004 prices), ‘in an attempt to take a more forward-
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looking view’. This gave a mid-point road freight average greenhouse cost of 
$1.55/thousand ntkm — around $50 for a 38-tonne load from Melbourne to Sydney. 
The mid-point rail freight greenhouse cost was 90 cents/thousand ntkm. 
Unpublished BTRE work (cited in BTRE, sub. 69), using a value of $10 per tonne 
of CO2-e emissions and an articulated truck emission rate of 1.4 kilograms/km, 
estimated climate change costs of between 1.2 and 1.5 cents/km across inter-capital 
highway links. This equated to 0.06–0.08 cents/ntkm. Using the same assumptions 
as the BTRE, ATC (2004b) suggested an external greenhouse cost for heavy 
vehicles of 0.07 cents/ntkm (compared with 1.73 and 0.18 cents/ntkm for light and 
medium freight vehicles respectively, and 0.27 cents/ntkm for passenger vehicles). 
For rail, the suggested greenhouse cost was 0.03 cents/ntkm.  

C.6 Traffic congestion 

Although the cost of congestion is largely absorbed within the transport sector, there 
can be flow-on impacts, such as to users of freight services, employers of transport 
users, and the broader community. This section focuses on road traffic congestion. 
Issues relating to rail freight congestion are covered in detail in chapter 11. The 
types of costs associated with congestion include: 

• travel delays; 

• increased driver and passenger stress; 

• higher operating costs; 

• reduced productivity; 

• loss of amenity; and 

• increased noise, air pollution and greenhouse gas emissions. (Accident rates and 
severity are also affected by traffic density and flow but, to the extent that 
congestion lowers traffic speeds, accident severity may actually decrease.) 

Time costs tend to be the focus of economic analyses of congestion (BTCE 1996). 

Road congestion varies across time and locations, and is influenced by many 
factors, including the nature of the infrastructure, alternative transport options, 
driver behaviour, and weather conditions (VCEC 2006). 

Congestion is also affected by vehicle type. For example, larger and heavier 
vehicles cause more congestion than smaller, lighter vehicles because they occupy 
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more road space, require greater braking distances and have slower acceleration.9 
The relative effect on congestion of different vehicles is measured in terms of 
‘Passenger Car Equivalents’ or PCEs. Large trucks and buses generally have 1.5–
2.5 PCEs, but this is higher through intersections, under stop-and-go driving 
conditions, or on steep inclines (VTPI 2005). 

Vehicle speed also affects congestion costs — faster vehicles requiring more ‘shy’ 
distance between themselves and other objects (VTPI 2005). 

Because congestion is a non-linear function, small decreases in traffic volumes on a 
very congested road can lead to significant reductions in delays — of possibly twice 
the percentage decrease in traffic volumes (VTPI 2005). 

In principle, the point at which demand becomes ‘excessive’ is when the marginal 
costs to society of congestion exceed the marginal benefits to society of efforts to 
reduce congestion (such as adding to road or other transport infrastructure) 
(VCEC 2006, p. xvi, p. 53). It is, however, difficult to assess when this occurs in 
practice. The Victorian Competition and Efficiency Commission (VCEC) noted, for 
example, that: 

To assess whether congestion is excessive, information is needed on the marginal costs 
and benefits of increased traffic to individuals and society more broadly, as well as the 
benefits and costs of actions that reduce travel time on congested networks. 
(VCEC 2006, p. 55) 

Thus, congestion cost measurement is very information-intensive, and made more 
difficult by the various time- and location-specific influences on congestion. Both 
economic (box C.6) and engineering approaches can be used to estimate congestion 
costs. Engineering approaches — which aggregate the additional travel time over 
free-flow conditions caused by congestion — are the most common method. Using 
information such as traffic speed, density and flow, such estimation results in a 
travel rate index that represents the ratio of peak-period to free-flow travel times 
(that is, the extra time required to travel in peak periods). 

One problem with this approach relates to the use of free-flow conditions as the 
benchmark. Such a benchmark is not realistic, nor even necessarily desirable 
(chapter 7), so estimates based on this overestimate congestion costs relative to 
what is economically efficient (VTPI 2005). VCEC (2006, p. 63) also noted that 
models that attempt to measure congestion ‘are extremely sensitive to the 
specification of the road network, as well as the underlying data and assumptions’.  

                                              
9 The congestion differential is lower in periods of very heavy congestion where heavy vehicle 

acceleration and braking characteristics add little to the road space they effectively require. 



   

 QUANTIFYING 
EXTERNALITIES 

C.19

 

 
Box C.6 How can road traffic congestion costs be measured? 
Several economic approaches have been used to measure congestion costs: 

• calculating the marginal delay caused by an additional vehicle entering the traffic 
stream, accounting for speed–flow relationships; 

• determining the user fee needed to reduce demand to design capacity — reflecting 
the willingness-to-pay for road use; and 

• calculating unit costs of current expenditure on congestion-reduction projects. 

They should all produce similar cost values (assuming capacity is expanded on the 
basis of vehicle delay costs as reflected in users’ willingness to pay) but often provide 
different results in practice. 

Source: VTPI (2005).  
 

Some estimates of congestion costs in Australia are available, although relatively 
few studies have investigated congestion from an Australia-wide perspective 
(reports, such as VCEC (2006), tend to investigate congestion issues from the 
perspective of a specific city or region, not the country as a whole). 

• BTE (1999a) estimated total social costs of congestion (beyond free-flow 
conditions) on capital city roads in 1995 of around $12.8 billion,10 90 per cent of 
which occurred in Sydney, Melbourne and Brisbane. It predicted these costs 
would rise to $30 billion in 2015. 

– Commercial vehicles were not included in the data sets used by the BTE, 
hence no estimates are available of urban congestion costs attributable to 
heavy vehicles or benefits to them from reducing congestion. 

• BTCE (1996) estimated that the value of net benefits (travel time benefits only) 
for commuters from optimal (variable) peak period congestion pricing in the five 
largest state capitals in 1995 would have been $1.1 billion per year.11 

• BTRE (2002b) reported that fuel usage at congested times would be reduced by 
30 per cent if optimal congestion pricing were introduced. 

• Based on a UK study of congestion costs for rural dual carriageways, 
BTE (1999b) assessed a rural congestion cost of 0.03 cents/ntkm on its ‘average’ 

                                              
10 The BTE emphasised that its analysis was exploratory in nature and was restricted to commuter 

travel to work in the morning peak. The data were for different years for different cities and did 
not allow for recent changes in the road system at the time. 

11 For Melbourne, this would have involved a toll of $1.26/km near the CBD, with charges falling 
to one tenth of this 9km from the CBD. For Sydney, the area of high peak-hour congestion was 
more widespread, with maximum efficient tolls of $0.75/km but spread over a wider area. 



   

C.20 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING  

1125 km road freight haul — around 0.6 per cent of haulage costs (as 
represented by its estimated door-to-door full container load rate) for that route. 

C.7 Other externalities 

Various other externalities, although receiving less attention in the literature and in 
submissions, can be generated by the use of freight transport infrastructure. These 
include dust, water pollution, and vehicle maintenance costs. 

Dust 

Both road and rail freight can create raised dust — a particular problem in rural 
areas, where unsealed roads dominate — or dust from freight carried. Coal dust 
blowing off passing coal trains was identified as a concern in community 
consultations undertaken near one Queensland mine (QR 2005). Depending on the 
composition of the dust, it can have amenity and health effects. 

Various methods have been used to deal with dust issues, and in some cases these 
internalise the cost to freight users. 

• Regulation (with resultant costs for transport providers), which is the usual 
means of handling such externalities. The Australian Livestock Transporters 
Association noted, for example, that the better performing and more efficient B-
double trucks that developed in the 1990s were required to ‘have all wheels 
individually shrouded by mudguards to suppress dust, water and any small 
stones thrown up by the wheels’ (sub. 38, p. 20). 

• Research and development undertaken by firms, sometimes encouraged by 
environmental planning policies and/or other Government–industry initiatives. 
One Queensland Rail project, for example, has involved developing strategies to 
minimise coal dust emissions from coal trains, with trials used to assess the 
feasibility of installing the system at other mines (QR 2005).  

• Infrastructure provision, such as the construction of sealed roads. 

It appears, however, that the approach adopted in particular cases is not always the 
most efficient. The NTC commented, for example: 

In rural areas, all-weather access and sealed roads are often provided to meet the access 
and amenity needs of local communities (for example, sealing to reduce dust levels). 
Many rural local roads do not carry traffic volumes which justify this construction 
standard. (sub. 17, p. 109) 
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Water pollution 

Road and rail transport can both cause local surface and groundwater pollution. This 
can arise during the construction of the infrastructure, as well as through the use of 
the infrastructure (including risks associated with transporting hazardous materials). 

Potential sources of water pollution from road transport activities include runoff 
from vehicles, such as engine oil leakage and disposal, road surface, particulate 
matter and other exhaust pollutants, as well as tyre degradation (ATC 2004c). 
Infras/WWW (2000) observed that the two main categories of pollutants in road 
runoff are deicing salt and heavy metals. The former can contaminate drinking 
water supplies and tends to increase the mobility of heavy metals in soil, thereby 
facilitating contamination of groundwater, aquifers and streams. Most studies 
suggest chemical impacts tend to be localised near roads. 

Potential rail sources of water pollution include washdown water, waste oil and 
other products from maintenance activities. Herbicides used in weed management 
can also contaminate water (Infras/IWW 2000). 

A recent study of Brisbane’s waterways found that the road network in Brisbane is 
one of the largest sources of water pollution. 

• Within 40 minutes of a storm, several kilograms of contaminated sediment 
washed off a road the size of an average suburban street. 

• About 40 per cent of oil and grease washing into two creek catchments came 
from roads. 

• Up to one-third of toxic heavy metals in the catchments was due to residue 
deposited by vehicles. (O’Malley 2006) 

This suggests that road-derived water pollution can be significant. The costs 
associated with such pollution will be affected by factors such as rainfall intensity, 
drainage path length, type of road and type of system. 

The ATC (2004c) derived default water pollution externality values based on the 
control/mitigation cost approach, which values the social costs of implementing 
mitigation measures such as vegetation, sedimentation tanks, combined catchment 
and treatment of stormwater runoff. Urban freight cost estimates were 
1.5 cents/ntkm for light vehicles, 0.07 cents/ntkm for medium vehicles and 
0.01 cents/ntkm for heavy vehicles. Externalities in rural areas were assumed to be 
one-hundredth of the urban costs. This meant that rural external water pollution 
costs were, in practical terms, zero for medium and heavy vehicles, and 
0.02 cents/ntkm for light vehicles. For rail, the water pollution externality estimate 
(based on Infras/WWW (2000) nature values) was 0.005 cents/ntkm. 
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Road and infrastructure design can try to overcome some potential water pollution 
problems — for example, replacing traditional ‘curb and channelled roads’ (which 
direct runoff directly to stormwater drains) with ‘swales’ (roadside vegetated 
ditches in which runoff can collect and filter through the soil to be broken down 
naturally by microbes) (O’Malley 2006). To the extent that infrastructure costs are 
higher (and passed on to users) in order to reduce pollution costs, some of the 
externality has already been internalised. 

In the rail sector, both the ARTC (sub. 51) and ARA (sub. 33) noted that rail 
charges incorporate drainage and wastewater disposal/management costs. This 
would act to reduce the level of the water pollution externality that would otherwise 
be attributable to rail. Queensland Rail (sub. 53) also pointed to the inclusion of 
water quality as part of its environmental protection activities. 

Vehicle damage/maintenance costs 

All vehicles, but especially heavy vehicles, that travel on a road cause damage to its 
surface (chapter 4). Because road quality influences vehicle operating and 
maintenance costs, such road wear — to the extent that it is left unrepaired — may 
increase the costs of other vehicles (including other heavy vehicles) using the road. 
It may, therefore, create an externality. 

The WA Local Government Association (sub. 15) pointed to empirical work 
indicating that higher operating costs are associated with pavement damage. 
According to Newbery (1988, pp. 297–8), ‘on well-trafficked interurban roads’, the 
average increase in operating costs was comparable to the direct cost of repairing 
the damage and ‘therefore potentially of the first importance’. 

Newbery demonstrated, however, that the externality component of road damage 
costs is likely to be very low. Specifically, he showed that, if roads are repaired 
when they reach a predetermined condition (not necessarily set optimally), traffic is 
the only source of road damage and traffic flow is constant over time, then the road 
damage externality is zero, and the average marginal social costs of road use are 
equal to the average road maintenance cost. Allowing for traffic growth and 
weather-induced damage, the externality is no longer zero. Empirically, however, it 
is still likely to be ‘quantitatively negligible’ (Newbery 1988, p. 295). 

Thus, in principle, road authority maintenance programs are likely to incorporate a 
substantial proportion of overall road damage costs, including the potential 
externality component. The precise extent to which these programs and charges 
internalise the potential externality is an empirical question. 



   

 ROAD PRICING 
OVERSEAS 

D.1

 

D Road pricing overseas 

D.1 Introduction 

Road user charges and tolls apply in a number of developed countries, mainly in 
Europe. In Europe, charging trucks for the use of roads has often been introduced 
for the purpose of charging foreign trucks in transit which otherwise would make 
little or no financial contribution to repairing the road wear they cause. Another 
common reason is to encourage a modal shift away from road. 

Road user charges typically involve some form of mass–distance pricing based on 
averages. The fee rates are often lower for lighter trucks and for trucks that comply 
with more stringent emissions standards. Road user charges usually apply to travel 
on motorways only. The charging systems use a range of technologies — some 
countries use a paper licence system, whereas others use electronic methods. While 
the technologies that are in use overseas are relevant to Australia in considering 
possible changes to the current system, it is important to keep in mind that policy 
objectives differ. For example, the issue of foreign vehicles using the road network 
obviously does not apply.  

This appendix examines the road pricing systems in use in New Zealand, 
Switzerland and Germany. These countries were chosen to illustrate the range of 
systems that are in use around the world. A subsequent section of the appendix 
briefly outlines some restrictions on the transportation of freight by road in these 
and other countries. Lessons from road user charging and tolling systems in these 
and other countries are then discussed. 

D.2 New Zealand  

New Zealand introduced a Road User Charge (RUC) in the late 1970s.1 The RUC 
replaced a diesel fuel tax, and was intended to better reflect the cost of use of road 
infrastructure by heavy vehicles. The RUC is administered by Land Transport New 

                                              
1 This section is drawn primarily from Toleman (2003). 
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Zealand (LTNZ), and the Commercial Vehicle Investigation Unit of the New 
Zealand Police is responsible for its enforcement.  

Pricing determination and price structure 

The RUC applies to all diesel vehicles and other vehicles weighing 3.5 tonnes or 
over travelling on public roads. Vehicles that are powered by fuel not taxed at the 
source — fuels other than petrol, liquefied petroleum gas (LPG) and compressed 
natural gas (CNG) — also are liable for the charge. Powered vehicles and 
unpowered vehicles (trailers) are licensed separately. (LTNZ 2006b) 

The RUC is a distance-based charge. Distance licences can be purchased in 
1000 kilometre units and the price of the licence is based on the following factors: 

• the laden mass of the vehicle (rounded to the nearest tonne); 

• whether the vehicle is powered or unpowered; 

• whether there are one or two tyres on the axles; and 

• whether the axles are close to each other or spaced apart (two axles are deemed 
to be close if they are less than 2.4 metres apart). (LTNZ 2006b) 

Supplementary licences, which are charged at a higher rate than the standard RUCs, 
can be purchased in multiples of 50 kilometres. They are intended for transport of 
heavier than usual loads over short distances. Time-based licences can be purchased 
in one month units for special vehicles such as cranes. (LTNZ 2006b) 

RUC rates are based on the assumption that the vehicle is unladen at least 
55 per cent of the time. The cost allocation model determines the levels of the 
charge for each heavy vehicle category based on this assumption and measures of 
Equivalent Standard Axle (ESA) loads and kilometres travelled (appendix B). 

National Land Transport Fund 

The revenues from the charge — forecast to be around $680 million2 for 
2006-07 — flow to the National Land Transport Fund (NLTF). The fund is also 
sourced from a share of petrol fuel excise3 and motor vehicle registration fees 
(LTNZ 2006a).  

                                              
2 For ease of comparison, all foreign currency amounts in this appendix have been converted to 

2005 Australian dollars. 
3 There is an excise on petrol fuel to cover the costs of road use, but not on diesel fuel.  
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Transport funding decision making 

The National Land Transport Programme (NLTP) is the mechanism through which 
Land Transport New Zealand allocates funds for land transport activities. The 
NLTP has a 10-year funding horizon and is developed from proposals submitted by 
approved organisations. Approved organisations include Transit New Zealand 
(entity responsible for the national highway network), regional councils, territorial 
authorities (responsible for local road network and walking and cycling facilities) 
and other approved public organisations. 

Land Transport New Zealand has statutory independence in determining whether 
particular activities (land transport capital projects, transport services, or 
maintenance programmes) should be included on the NLTP, and approving funds 
for land transport activities. 

In making funding decisions, the Board of Transport New Zealand must have regard 
to the Government’s transport policies (in particular, the New Zealand Transport 
Strategy) and to its annual performance agreement with the Government. The Land 
Transport New Zealand Board will assess and rank funding proposals against three 
factors: 

• The seriousness and urgency of the transport issue or problem to be addressed. 

• The effectiveness of the proposed solution in dealing with the issue. 

• The economic efficiency of the proposal. 

Technologies used 

The New Zealand RUC system is based on simple technologies — it relies on paper 
licences which must be purchased prior to use and must be displayed on the 
vehicle’s windscreen. Most vehicles subject to the RUC must have a hubodometer 
fitted for the purpose of verifying the distance travelled. For small diesel-powered 
vehicles including some cars (around 7 per cent of vehicles in New Zealand) 
odometers are used. The licence specifies the readings of the 
hubodometer/odometer at the start and end of the licence. The reading of the 
hubodometer/odometer must be between these two distances at all times.  

Impacts of the RUC  

The implementation of the RUC system is regarded as having been successful in 
terms of replacing the diesel tax with a charge that better reflects the costs imposed 
by heavy vehicles through their use of road infrastructure. Commenting on the 
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New Zealand system, the Western Australian Local Government Association 
(sub. 15) suggested that the RUCs paid by the various categories of heavy vehicles 
are reflective of the costs associated with their use. However, the Association also 
indicated that there could be a more direct link between RUCs and funding of roads:  

Although revenues accruing from the charges are spent within the transport system, 
there is no direct linkage between heavy vehicle usage of roads within a particular local 
jurisdiction and the revenues allocated to them …(sub. 15, p. 16) 

The RUC has generally been well accepted by users overall, although there has 
been some debate about cost attribution parameters. Survey results indicate that 
around 4 per cent of revenues are lost due to evasion.  

Administrative costs 

In terms of the administrative costs of the RUC, these, together with the costs of 
administering Motor Vehicle Registration (MVR), are fully covered by the NLTF. 
Based on an earlier funding forecast for 2004-05, administration costs are around 
9 per cent of the combined revenue from RUC and MVR that flows to the fund. 

The future of road user charging in New Zealand 

As noted by Toleman (2003), the pressure on New Zealand’s road network is 
increasing. Contributing factors include annual growth in road traffic of around 
3.5 per cent, congestion in major cities and expected growth in particular industries, 
including timber production on the east coast of the north island. There is also rising 
public pressure to deal more effectively with the impact the transport system has on 
the environment. Of concern is noise and air pollution (the latter a particular 
problem in Christchurch and Auckland), polluted runoff water and accidents.  

Recent advances in engine technology have been another source of pressure on the 
NLTF. Over the past decade, increased fuel efficiency has acted as a dampener on a 
key source of revenue for the fund. In order to maintain the growth in the fuel 
excise of the mid-1990s, the petrol fuel excise has been increased three times in the 
past decade. The most recent increase was in 2005, when it was changed from 15.98 
to 20.28 cents per litre. New Zealand is said to now be at the point where there is 
limited scope for further increases in fuel excise rates.  

The New Zealand Government is considering updating the current RUC system for 
heavy vehicles to a Global Positioning System (GPS) to achieve lower 
administration costs and a better match between road use and RUCs: 
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While the administration of the system was extensively updated in the mid-1990s, it is 
now clear that changing circumstances will require further development to better reflect 
road use and to further simplify administration. (Toleman 2003, p. 8) 

It is considered that an electronic charging system inter alia would reduce the 
administrative burden on both LTNZ and on some heavy vehicle operators by 
avoiding the need to refund users for travel on private roads. Currently, vehicle 
operators are required to keep records of the exact location and distance travelled on 
private roads in order for LTNZ to provide an appropriate refund (LTNZ 2006b). A 
move to an electronic system could possibly also reduce the transaction fee for 
purchasing a licence, which currently ranges from $3.05 to $8.65 per licence, and 
offer the benefits of more payment options. 

D.3 Switzerland  

The Swiss parliament first approved the collection of a Heavy Goods Vehicle 
(HGV) fee in 1978.4 The initial proposal was to differentiate the HGV fee by 
weight and distance. However, it was determined that it was not feasible to 
implement such a scheme at that stage. Instead, parliament agreed to a fee 
differentiated by weight class only. The initial level of the annual fee was between 
$410 and $2500. By December 2000, the fee had increased to between $1100 and 
$6600. In 2000, the daily charge (irrespective of weight class) was $33.  

In line with a general trend throughout Europe, there was rapid growth in traffic 
crossing the Swiss Alps in the 1990s. In 2000, most of the HGV traffic was along 
the Gotthard pass — of a total of around 1.4 million crossings of the Alps by HGVs, 
almost 1.2 million took this route. At the time, the weight limit on heavy vehicles in 
Switzerland was 28 tonnes. The low weight limit meant that around 600 000 trucks 
detoured through France or Italy each year. On the other hand, the relatively low fee 
encouraged trucks under the weight limit to travel through Switzerland.  

The Swiss Agreement with the European Union 

Switzerland’s neighbours pressed for an increase in the mass limit and, after 
considerable discussion about how the new fee would be set and the level of the 
charge (the European Union wanted comparability in charges across the region), an 
agreement with the European Union was reached in 2001. The agreement was that 
Switzerland would lift the mass limit from 28 to 40 tonnes (Balmer 2003). In 

                                              
4 This section draws primarily from Krebs and Balmer (2002). 
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exchange, foreign (and domestic) vehicles would pay a Heavy Vehicle Fee (HVF; 
also known as the LSVA).  

The mass limit was initially increased to 34 tonnes and a quota was placed on the 
number of foreign vehicles weighing between 34 and 40 tonnes that were allowed to 
enter Switzerland. These trucks were also subject to higher fees. In addition, 
concessions were given to empty trucks and to trucks weighing under 28 tonnes. In 
2005, the quotas and discounts were removed, the weight limit was raised to 
40 tonnes and there was an increase in the HVF.  

Consistent with broader transport policy in Switzerland, the aim of the HVF was to 
shift freight from road to rail.5 It also aimed to lessen the impact of heavy vehicle 
freight transport on the Swiss Alps and to replace the flat-rate fee with a fee that 
more closely reflects the impacts on the environment and on the road network that 
trucks impose.  

Pricing determination and price structure 

The HVF applies to domestic and foreign trucks weighing 3.5 tonnes or over that 
travel within Switzerland or the Principality of Liechtenstein. It applies to travel on 
all roads and does not vary by type of road. This decision was made in order to 
prevent traffic changing route to non-toll roads (The Economist 2004).  

The agreement between Switzerland and the EU dictated that the maximum level of 
the HVF that could be charged for a 300 kilometre trip from Basel to Chiasso is 
$2606 — significantly higher than the daily fee of $33 that previously applied. The 
maximum price was set so that there would be consistency with neighbouring 
countries in arrangements for the use of roads. This maximum is consistent with the 
rate of the HVF calculated using an aggregate measure of the ‘uncovered costs’ of 
heavy vehicle traffic (box D.1).  

Different rates of the HVF apply to different emission categories. This rate is then 
multiplied by the distance travelled and the maximum permissible weight of the 
truck/trailer combination to give the fee applicable for a given truck.  

                                              
5 The Swiss Government has an objective of reducing the number of trucks crossing the Alps to 

around 650 000 (roughly half the number for 2001) (Europa 2005b). One measure taken to 
achieve this objective was the opening of a “rolling highway” in 2001. The rolling highway 
transports trucks between Germany and Italy by rail.  

6 This maximum price will apply once the first New Alpine Rail Transversal (NEAT) tunnel is 
opened, or by the start of 2008 at the latest. Currently, the average price for a 40 tonne truck is 
around $230. (Europa 2005b) 
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Rebates for intermodal freight 

According to Zunder and Ibanez (2004): 
The system offers rebates to intermodal freight, and various water–road and water–rail 
ventures have been launched, using this subsidy to shift mode. (p. 3) 

 
Box D.1 HVF based on estimates of uncovered costs from HGV use 
The cost of externalities caused by road freight vehicles was estimated to be 
$960 million — comprising $380 million of health costs resulting from air pollution, 
$320 million for cleaning buildings dirtied by emissions from trucks, $240 million due to 
noise (based on differences in house prices between neighbouring houses situated in 
noisy and quiet areas), and $15 million due to the costs of accidents (uncovered 
insurance costs). (These estimates are based on a number of studies conducted in the 
late 1990s with the use of 1993 data; they are currently being updated.) Added to this 
amount, was $130 million in revenues that would be lost by replacing the flat-rate HVF 
with the new HVF, and $15 million in road infrastructure costs that were not covered by 
the fund.  

In the second step towards calculating the fee, total tonne kilometres (tkms) covered 
were estimated based on distances covered by truck categories and their average 
admissible weights. A figure of 47 billion tkms was arrived at. In the next step, the 
uncovered costs were divided by the total freight task to give an average level of the 
fee of 2.4 cents per tkm. This fee is then differentiated by emission category.  

Consistent with the stepwise introduction agreed to with the EU, the average level of 
the fee was constrained to 1.5 cents per tkm between 2001 and 2005. 

Sources: Balmer (2003); Krebs and Balmer (2002).  
 

Use of HVF revenues 

One third of the revenues from the HVF go to the 26 cantons of Switzerland; the 
remaining two thirds to the Swiss Federation. Most of the funds that the Swiss 
Federation receives are used for rail projects including the New Alpine Rail 
Transversal (NEAT) tunnel project. Once the NEAT project is completed in around 
2015, it is expected that travel times will be considerably shorter and annual rail 
freight volumes will be doubled to 60 million tonnes. As an additional measure to 
support rail, the Swiss Government will supply funds to allow cheaper train path 
prices.  
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Technologies used 

An On Board Unit (OBU) is mandatory for domestic trucks and is provided free of 
charge, but the vehicle owner must cover the costs of installation and maintenance. 
The Swiss OBU combines a tachograph with GPS and microwave technologies. 
The tachograph measures distance travelled and begins recording as soon as the 
engine is started. Due to the relatively low accuracy of tachographs, at +/- 4 per cent 
(Oehry 2004), the OBU also records GPS measurements of distance travelled. Both 
are saved to a smartcard.  

In addition to distance travelled, the smartcard stores information about the 
vehicle’s maximum permitted weight and the emission category that the vehicle 
belongs to. Every month, this information is sent either via mail or via the internet 
to the customs authority so that the correct charge can be determined. For 
enforcement purposes, the OBUs have coloured lights that enable police to 
determine if the vehicle is legal, and there are dedicated short-range communication 
(DSRC) beacons at various locations along the road network to check that vehicles 
comply with the system (The Economist 2004). 

DSRC beacons are located at Swiss borders and send a signal to OBUs that are 
fitted to foreign trucks to start recording. Foreign vehicles are not required to have 
an OBU. For those trucks without an OBU, there are self-service machines at 
around 100 entry points to Switzerland. On entry, the truck driver must specify a 
kilometre reading, declare the trailer status of the vehicle and select a payment 
option. On exit, the driver declares a kilometre reading and the charge is paid 
without the driver leaving the vehicle. Random checks are performed on vehicles 
exiting Switzerland. 

One-sided interoperability 

According to Krebs and Balmer (2002), when the HVF was first implemented 
‘… care was taken that the fee would be technically and administratively as 
compatible as possible with the systems planned in the EU.’ (p. 11). While the 
Swiss OBUs can be used abroad, foreign devices currently cannot be used in 
Switzerland as more functions are required of the Swiss technology than the 
technologies in use in neighbouring countries. In future, the Swiss OBUs will be 
able to operate in countries that use radio toll systems so long as the technology 
meets the EU standards. 
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Box D.2 A snapshot of the HVF  
• Length of roads covered: 70 000 kilometres. 

• Number of trucks involved: 55 000 (1700 foreign). 
• Gross annual revenue: $670 million.7 

• System set up costs: 
– Roadside equipment and background system: $120 million. 

– OBUs: $1000 each; $70 million in total.8 

• System operating and enforcement costs: $47 million; 5–7 per cent of revenue. 

• Personnel involved: 120 Swiss Customs officers. 

Sources: Hofstetter and Balmer (2006); NTC (2004d); Oehry (2006, 2004).  
 

Changes in fleet and industry structure  

The biggest impact of the HVF was on the structure of the road freight industry in 
Switzerland. Smaller companies closed business or merged with other companies 
because they were not able to reduce costs by minimising the number of empty runs 
to the same extent as larger companies.  

The introduction of the HVF also caused a significant change in the structure of the 
Swiss road freight fleet. There was a substantial increase in truck sales (45 per cent) 
in the year prior to the HVF. (A significant proportion of these new trucks weighed 
26 tonnes or more.) As Queensland Rail explains: 

… the LSVA sets a strong incentive to use ‘clean’ vehicles and thus to renew the fleet. 
The differentiation of the fee between EURO emission classes is sufficiently high to 
make it profitable in many cases to replace older vehicles with new ones in order to 
meet the more demanding EURO II/III emission levels. (sub. 53, p. 66) 

Changes in freight traffic 

In 2000, annual growth in vehicle kilometres travelled (VKT) across the whole 
network was around 7 per cent. The flat HVF was doubled, but there was no effect 
on VKT. However, following the introduction of the new (performance-related) 
HVF, in 2001 and 2002 there were reductions in VKT of around 4 and 3 per cent, 
respectively (however, this is not fully attributable to the HVF, as regulations that 
                                              
7 This figure is based on revenues in 2003; HVFs have since been increased. 
8 Installation costs around $250 per unit. This cost is met by truck operators. 
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were introduced following the Gotthard tunnel accident in 2001 were also 
responsible for the fall in VKT). In 2003 there were no further reductions in VKT. 
(Hofstetter and Balmer 2006) 

In 2001 there was also a reduction in overall freight traffic across the Alps of 
around 2 per cent. Compared to 2000, in 2001 there was an 18 per cent increase in 
the number of Alps crossings by articulated trucks. This was offset by a 22 per cent 
reduction in the number of crossings by the lightest category of trucks subject to the 
HVF (rigid trucks without trailers). The number of crossings by the middle weight 
category of trucks (trucks with trailers), remained relatively stable.  

There was little change in freight routes in 2001. There was some return of freight 
traffic that used to detour around Switzerland. Almost all were articulated trucks.  

Successes and failures of the HVF 

In line with its objective, the HVF has halted strong growth in heavy vehicle traffic 
in Switzerland. Because the fee is differentiated by emission category, the new fee 
is better targeted than the flat fee it replaced. As discussed above, the HVF has also 
created strong incentives for the renewal of the fleet of heavy vehicles. It is unclear, 
however, whether the HVF has been successful in achieving the policy goal of 
shifting freight from road to rail — in 2001, road’s share actually increased from 30 
to 34 per cent — although a shift may become evident with time.  

A simple system 

The HVF system is reasonably simple — the fee applies to travel on all roads, the 
fee structure is simple, and it is based on a well-established technology (DRSC) 
(Balmer 2003). According to Transport Certification Australia: 

The Swiss system is a simple and elegant solution to a well defined problem. However, 
it does not readily lend itself to future expansion, if for example, the Swiss Government 
decided it wanted to specifically identify and charge differently certain road sections. 
(sub. 24, p. 2) 

A relatively smooth transition 

There were few problems experienced with the implementation of the HVF. There 
were no technical problems with the OBUs, and few compliance issues: 

The fraud in the field is very low, despite the fact that up till now only 12 stationary 
enforcement stations are in operation at strategic points on the motorways. (Hofstetter 
and Balmer 2006, p. 3) 
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The transition to the new scheme was relatively smooth because the Swiss Customs 
Authority had relevant experience in administering taxes (Balmer 2003). There 
were some administrative problems, however. These concerned the quality of the 
vehicle registry data supplied to the authority by the 26 cantonal authorities which 
were not in a consistent format. According to Hofstetter and Balmer (2006), ‘… this 
was the reason for the majority of complaints.’(p.2) 

The HVF has been accepted by the public and by truck operators. It has the support 
of environmental groups. In 1998 the Swiss voted by referendum in favour of the 
HVF and the use of revenues from the fee for rail projects by ‘a large majority’ 
(Krebs and Balmer 2002, p. 13). The broader Swiss transport policy of encouraging 
a modal shift from road to rail also has public support: 

The Alpine Protection Article, which requires the transfer of transit traffic from road to 
rail, was also included in the Federal Constitution after a referendum in 1994. (Krebs 
and Balmer 2002, p. 13) 

D.4 Germany  

In 2003, Germany abolished the Eurovignette (box D.3), a road user charge which 
allowed trucks access to motorways for a defined period of time. It was anticipated 
that a new road user charge, known as the Maut, would soon be implemented. The 
new fee was designed to reflect the costs of using the motorway network more 
closely than the Eurovignette it replaced. The construction and administration of the 
new system was outsourced to a private firm, Toll Collect (Schulz 2006). There 
were several setbacks in delivering the new system, which meant that this did not 
happen until the start of 2005.  
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Box D.3 European Commission’s ‘Eurovignette’ Directive 
• The 1999 Directive on road user charges and tolls replaced the original 1993 

Directive which was annulled in 1995. It aimed to reduce the differences in levels of 
charges between countries, to have charges that better reflected the cost of road 
use, and to ‘move towards the principle of territoriality’. The Eurovignette came into 
force in 2000. 

• Road user charges and tolls were limited to vehicles over 12 tonnes travelling on 
motorways, multilane roads similar to motorways, tunnels, bridges and mountain 
passes. They had to be in proportion to duration of use and could not discriminate 
against foreign vehicles. 

• The Directive allowed Member States to differentiate road user charges by mass, by 
time of day and by vehicle emission category. It set minimum and maximum levels 
of charges.  

• The Directive allowed Member States to adopt a common system. As a result, 
Belgium, Germany, Denmark, Luxembourg, the Netherlands and Sweden 
introduced the Eurovignette system, allowing users in these member countries 
access to motorways within these countries for a given period of time.  

• In 2003 Germany became the first (and only) country to opt out of the Eurovignette. 

2003 proposed amendment  

• This proposal was agreed to in December 2005 and was aimed at meeting some of 
the objectives of the European Commission’s 2001 White Paper (European 
Transport Policy for 2010: Time to Decide). The aims of the 2003 Directive are not 
only to charge for the provision and use of infrastructure, including external costs, 
but also to ‘rebalance the modal split’.  

• The amendment broadens the original directive by requiring that the Eurovignette 
apply to all trucks weighing 3.5 tonnes or more (from 2012 onwards). It also requires 
charges and tolls to vary by emission standards (from 2010 onwards). 

• The amendment gives Member States greater flexibility by allowing charges on all 
roads, rebates for frequent users, and external costs to be included in road user 
charges. It was agreed that the following external costs can be charged for if they 
can be proven ‘undeniable’: congestion, pollution, noise, landscape damage, health 
costs and indirect accident costs that are not covered by insurance. 

Sources: EU (1999/62/EC); EurActiv (2006).  
 

Policy objectives of the Maut 

According to Zunder and Ibanez (2004), ‘the German Government justified Maut 
on the basis of the high costs that foreign HGVs impose on the road  
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network…’. (p.3) The German Ministry for the Environment, Nature Conservation 
and Nuclear Safety (BMU 2005) stated that: 

The wear and tear on roads imposed by a heavy duty lorry with 40 tonnes of axle 
weight is about 60 000 times as high as that imposed by a passenger car. It is therefore 
the objective of the Federal Government to bring about a greater involvement of lorries 
into the financing of infrastructure measures by means of a use–related charge based on 
the polluter–pays principle. So far financing was completely covered by taxes and only 
to a very limited extent by the so called Eurovignette. Now, for the first time, a system 
of financing based on the actual use is to be set up and take the form of a distance 
related charge (MAUT). (p. 1) 

Schulz (2006), from the German Ministry of Transport, lists charging trucks for 
their use of the network and charging based on the polluter pays principle as two of 
several objectives:  

• additional revenue for transport infrastructure funding; 

• application of the ‘user pays’ principle; 

• more efficient use of transport capacities; 

• emission-related tolls to protect the environment; and  

• fairer competition between road transport and the railways. (p. 5) 

Use of revenues 

Toll Collect receives approximately 20 per cent of the revenues from the HGV fee. 
In the first year, the gross toll revenue was over $4 billion. From the net revenue, 
around half is allocated to the road network, 38 per cent to the rail network and the 
remainder to inland waterways. Decisions on which transport projects receive 
funding are made by the government owned Transport Infrastructure Financing 
Society (Doll and Schade 2005). 

Enforcement and administration of fines is the responsibility of the Federal Office 
for Goods Transport (BAG) (Toll Collect 2006). There are several means of 
enforcement — automatic checks via gantries, checkpoints, mobile patrols by BAG 
officers, and spot checks at the premises of German haulage companies. In 2005, 
checks were performed on around 18 million trucks (10 per cent of trips) 
(Schulz 2006). 

Pricing determination and price structure 

The Maut applies to trucks weighing 12 tonnes or more travelling on motorways. 
On average, the Maut is reported to be around 18 cents per kilometre travelled 
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(Queensland Rail, sub. 53). The average rate of the fee is based on estimates of road 
use costs by trucks. However, it is unclear which direct costs were included in this 
calculation.  

The lowest rate of the fee is 13 cents per kilometre and the highest is 
20 cents per kilometre travelled. The HGV fee that a particular truck pays depends 
on the number of axles the vehicle has and the emission category it belongs to. 
Within the same emission category, trucks with three or fewer axles pay 1 cent less 
per kilometre travelled than trucks with four or more axles. There are three emission 
categories. Within the same axle category, trucks which comply with the most 
stringent standards pay 6 cents less than trucks which comply with the least 
stringent standards (Toll Collect 2006). The emission categories will be updated at 
the start of October 2006 and again three years later as new standards are phased in.  

Lower fees for domestic trucks 

As at October 2005, domestic trucks received a rebate of 4 cents per kilometre to 
‘compensate the German haulage business’ (Doll and Schade 2005).9 Zunder and 
Ibanez (2004) reported that: 

… the European Commission announced in July 2003 a formal investigation into 
whether a proposed rebates system, due to commence once the toll has risen from its 
launch level to around €0.15/km10 over the coming years, contravenes the EU state aid 
rules. (p. 4) 

Technologies used 

Of all road user charging systems in the world, the German system uses the most 
sophisticated technologies. The decision to use complex technologies was driven by 
the desire to implement a system that is able to perform other functions in addition 
to tolling (such as fleet management). The Economist (2004) asserts that:  

Industrial policy was the main reason for embarking on this rather risky path. The 
German government wanted to help DaimlerChrysler and Deutsche Telekom, the 
national automobile and telecoms giants that are Toll Collect’s main shareholders, to 

                                              
9 It appears that this is not uncommon practice in Europe. In June 2006, the European 

Commission issued Spain and France with a ‘reasoned opinion’ (the first step towards legal 
action) for offering frequent users ‘excessively high discounts’ of 50 per cent and 30 per cent, 
respectively. According to EC policy, Member States may offer frequent users a discount of no 
more than 13 per cent of the toll to account for their reduced administration costs. 
(Directorate-General Energy Transport (EC) 2006).  

10 Equivalent to around 0.22 Australian cents per kilometre in 2005. 
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develop exportable technology. This ambitious approach determined much of the 
system’s architecture. (p. 4) 

The OBUs have a combination of GPS, mobile telecommunications technologies 
(GSM) and DSRC (Road Traffic Technology 2006). The OBU uses a digital map 
and the location of the vehicle as determined by the GPS to calculate the exact 
distance travelled. This information is sent to Toll Collect via the mobile telephone 
network (Queensland Rail, sub. 53). As a backup to the GPS, the OBU can 
communicate with the vehicle’s tachograph or odometer to calculate distance 
travelled (Road Traffic Technology 2006). 

Gantries with DSRC technology are placed along sections of the autobahns where 
there are non-toll roads running closely in parallel. The position information is used 
to validate the GPS data, because GPS is unreliable in these circumstances. There 
are also gantries with high definition cameras, which are used for enforcement 
purposes. (The Economist 2004) 

Although the OBUs are not compulsory, 88 per cent of trips are billed via an OBU 
(Schulz 2006). They are provided free of charge to domestic truck operators, but the 
installation costs must be met by users (Kossak 2006). Infrequent users can choose 
not to install an OBU, but instead purchase a ticket for a journey either online or at 
a terminal (Road Traffic Technology 2006). 

Problems with the technology 

Aside from underestimating the number of OBUs required — 500 000 were needed 
but only 150 000 units were available — the introduction of the Maut was delayed 
mainly due to problems with the technologies used: 

• Many of the OBUs were faulty. 

• Too few DSRC gantries were built in time for the planned start date, and many 
were not functioning properly. 

• The OBU software was unable to correctly price the distance travelled. 

• The internet server could not cope with the number of online queries. (Toll 
Collect 2004)  

The software was introduced in two stages, as the initial version was not able to be 
updated with changes to the network or fees; this was rectified in the second version 
which was installed in OBUs before the start of 2006 (Road Traffic 
Technology 2006). 
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Box D.4 A snapshot of the Maut system 
• Length of roads covered: 12 000 kilometres. 

• Number of trucks involved: 850 000. 

• Gross annual revenue: $4 billion. 

• System operating and enforcement costs: approximately 24 per cent of revenues. 

• Personnel involved: 750 Toll Collect, 540 BAG. 

Sources: NTC (2004d); Oehry (2006).  
 

Impacts of the Maut 

One year after the introduction of the Maut, non-compliance had fallen from an 
initial 8 per cent to below 2 per cent (Europa 2005a; Kossak 2006). The high 
compliance with the system may be at least partly explained by changes to the fleet 
structure and to the freight route. Some trucks have taken different routes to avoid 
paying the toll:  

The excessive charges are forcing truck operators to bypass the motorway system in 
favour of the less direct highway system resulting in noise pollution and congestion on 
those roads. (Queensland Rail, sub. 53, p. 67) 

As for Switzerland, the introduction of road user charging led to a significant 
change in the truck fleet. In the first six months of the Maut, the number of newly 
registered trucks weighing between 7.5 and 12 tonnes was almost 37 per cent higher 
than the number in the first half of 2004. There was actually a fall of over 5 per cent 
in the number of new registrations of trucks weighing between 12 and 18 tonnes 
during the same period. The overall increase in new registrations of trucks was 
under 5 per cent (Queensland Rail, sub. 53). According to Kossak (2006), there was 
a ‘tendency to buy trucks with higher environmental standards’ (p. 8), although how 
strong this incentive was is unclear. 

A year after the Maut was introduced, freight trucks had reduced the number of 
kilometres travelled with empty loads by 15 per cent (Kossak 2006). According to 
Kossak (2006), in 2005 there was little change in the structure of the industry, 
freight prices, consumer prices or modal shares. Such impacts may become evident 
with more time, however.  

The main problem with the German Maut was the use of complicated technologies. 
This led to considerable delays in implementation and the German Government lost 
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approximately $4 billion in revenue as a result (Road Traffic Technology 2006). 
There were no technical problems once the system was eventually introduced.  

The future of the Maut 

Transport Certification Australia (sub. 24) contends that the German system is more 
flexible than others (for example Switzerland). In contrast, the NTC observed: 

One of the biggest problems of the German system is its high degree of inflexibility. 
The German government specified its requirements to its consultants at a very high 
level. The System has been developed to deliver only those requirements. It does not 
allow for changes to be easily made. (sub. 17, p. 91) 

A variety of sources indicate that the use of GPS and GSM technologies was 
intended to allow: 

• changes to toll rates (Schulz 2006); 

• extension of the network (Queensland Rail, sub. 53); 

• lighter trucks and other vehicles to be charged (Queensland Rail, sub. 53); 

• charges to differ by time and location (Zunder and Ibanez 2004); 

• the provision of services such as traffic alerts, navigation and fleet management 
(Schulz 2006); 

• functionality with the Galileo satellite system (Road Traffic Technology 2006); 
and 

• interoperability with GPS systems in other European countries. 

Whether these changes will be possible in practice remains to be seen. For example, 
it is unclear how readily the network could be extended to include other roads given 
the gantry system that is in place. 

The German Government is now seeking to extend the charging regime to other roads 
and is prevented from doing so (except at very high cost) by the limitations of the 
system. (NTC, sub. 17, p. 91) 

D.5 Non-price impacts on road freight overseas 

In evaluating road user charging and tolling systems overseas, it is important that 
these not be considered in isolation from regulations and government policies that 
might also have an impact on freight movements and modal shares. This section 
outlines a few such examples. 
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Bans on truck travel in Europe 

A number of European countries, including Germany and Switzerland, have bans on 
trucks on either Saturday or Sunday each week and on public holidays. Mostly these 
bans apply at night only. Switzerland has more extensive bans than other countries. 
Trucks are banned all day on Sundays and on public holidays and also between the 
hours of 10 pm and 5 am on other days. This has a significant impact on modal 
shares, and is the main reason why rail carries a higher proportion of freight than 
does road through the Alps in Switzerland compared with Austria and France 
(Krebs and Balmer 2002).   

Restrictions on truck configurations 
Transport Certification Australia (sub. 24) indicates that the use of trailers in 
Switzerland and in Germany is significantly restricted. For example, in Switzerland, 
trucks cannot tow more than one trailer.   

Emissions standards in New Zealand 

Unlike other countries, the New Zealand RUC does not vary by emission category, 
but emissions standards do apply. New vehicle emissions standards were phased in 
between 2004 and the start of 2006. They apply to all vehicles manufactured after 
1990. More stringent standards will be phased in by 2008. (LTNZ 2003) 

D.6 Lessons  

Experiences of some other countries with road user charging and road tolling are 
instructive. 

Technology should be tailored to meet pricing objectives  

The UK’s Lorry Road User Scheme (LRUS) did not start at the beginning of 2006 
as planned because it was not clear that the system was designed to meet policy 
objectives. The NTC stated that the ‘technology was developed but it was not clear 
that it addressed the fundamental requirements of the government and stakeholders.’ 
(sub. 17, p. 91).  

According to the Western Australian Local Government Association, the planned 
introduction of the LRUS was halted because it was too ambitious: 
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The aim to use sophisticated technology and a political requirement for a much 
differentiated fee (two tariffs according to type of road and differentiation according to 
time of day) made the system complex and too expensive for the government to push 
ahead with. (sub. 15, p. 16) 

A relative success story, however, in terms of meeting objectives cost-effectively, is 
the London congestion charging scheme which was introduced in February 2003. 
The scheme uses relatively simple technology (cameras, but no OBUs), but has 
achieved the objective of reducing congestion in inner London. Within the first few 
years of the scheme, the number of vehicles entering the charging zone was reduced 
by almost 20 per cent, with car trips reduced by around a third. This was achieved 
with very little impact on the number of people travelling to inner London. More 
than half swapped to using public transport (Dix 2006). 

Gaining public acceptance  

As the Swiss, German and New Zealand experience has shown, acceptability of a 
road charging system is somewhat dependent on what it replaces. In New Zealand, 
the RUC replaced diesel excise and more closely reflected the costs of using the 
road network that trucks imposed. In Germany and Switzerland, the road user 
charges replaced a flat rate fee that allowed access to the network for a period of 
time. The new charges allowed truck operators to minimise the road user charges by 
updating the truck fleet and increasing the relative number of loaded runs. The 
German and Swiss experience also shows that it is easier to implement a new road 
user charge if it means that foreign trucks will pay for more of the costs they 
impose.  

The Swiss HVF was widely accepted for other reasons too. Truck operators have 
accepted the fee because it has meant that they have been able to drive heavier 
trucks in Switzerland. The public and environmental groups support the fee as part 
of wider Swiss policy to transfer some freight traffic from road to rail.  

Congestion charging in London and in Singapore also shows that charges can be 
accepted if they are used to fund non-road projects — 

… Singaporeans in general understand the rationale and support the government’s 
transport policies, perhaps because these constitute an integrated package that increases 
the costs of driving but at the same time makes the option of public transport attractive. 
(Chu and Goh 1997, cited by Santos et al. 2004, p. 232)  
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Compliance and avoidance issues 

London has experienced some problems with compliance — for example, it was 
allegedly discovered that there were around 100 cars with the same number plate 
(The Economist 2004). Such a problem can arise with a system that only uses 
cameras to identify vehicles.  

Austria, on the other hand, has experienced very high compliance with its road 
pricing system (introduced January 2004). Each workday there are around 
1.8 million transactions but only 800 people caught for non-compliance 
(Hofstetter 2006). Hoffstetter (2006) indicates that less than 2 per cent of vehicles 
are avoiding the tolls by using alternative routes, despite Austria having 
considerably higher road user charges than other countries in the EU (Zunder and 
Ibanez 2004).  

Avoidance of tolls is also an issue in other countries. In France, the tolling of part of 
the motorway network has led to large flows of traffic onto toll-free roads, causing 
congestion on these roads (Zunder and Ibanez 2004). Likewise in Hungary, the 
introduction of charges for HGVs caused congestion, an increased number of 
accidents and the deterioration of some roads (CfIT 2006).  

In some countries it is possible to avoid paying road user charges by taking 
advantage of exemptions to fees. For example, when the congestion charge was first 
introduced in Singapore, motorcycles, heavy vehicles and cars with three or more 
passengers were exempt from charges. This resulted in an increase in the number of 
small goods vehicles that were being used for private purposes, and cars were 
picking up bus commuters outside the restricted zone so that they would have at 
least three passengers (Chin 2002). 

Costs of road user charging systems 

Of the three road user charging systems examined in detail, it is likely that the 
complex German system was much more expensive to set up than the Swiss and 
New Zealand systems, due to the array of sophisticated technologies it employs. 
Aside from the roadside technologies required, providing the OBUs would have 
been much more expensive for Germany than for Switzerland — many more OBUs 
were required in Germany, and more sophisticated functions are required of the 
German OBUs than of the Swiss OBUs, including the calculation of the fee 
(table D.1). By comparison, it is probable that the costs involved in setting up the 
RUC system in New Zealand were minimal. There was no requirement to set up 
gantries or to equip trucks with OBUs as the system is paper based. The costs would 
have been predominately administrative. 



   

 ROAD PRICING 
OVERSEAS 

D.21

 

While the set up costs were much higher for the German system than for the other 
countries, revenues from road user charging are considerably greater. However, 
operating costs represent a high percentage of these revenues.   

Table D.1 Comparing road user charging systems 
New Zealand, Switzerland and Germany. 

 New Zealand Switzerland Germany
Network covered (km) 92 000 70 000 12 000
Vehicles involved 
(foreign vehicles) 

110 000
(na) 

55 000
(1700) 

850 000
(na)

Gross revenue $680 million $670 million $4 billion
Set up costs na  $70 million OBUs,

$120 other equipment 
na

Operating/enforcement 
costs 

admin. costs 9% of 
RUC and MVR 

revenues 

5–7% of revenue 24% of revenues

Personnel na 120 customs officers 750 Toll Collect,
450 BAG (enforcement)

na - not applicable or not available. 

Sources: Hofstetter and Balmer (2006); LTNZ (2006a); NTC (2004d); Oehry (2006, 2004). 

Simplicity versus flexibility 

Road user charging systems appear to involve a trade off between simplicity and 
flexibility. The German system is high cost and complex in contrast to other 
systems. Due to the current limitations of GPS, the German system could not be 
extended to other parts of the network at low cost. However, the German OBUs are 
compatible with the Gallileo positioning system due for implementation by 2010. 
This system has promise of greater reliability and accuracy than GPS. It could 
therefore do away with the requirement of gantries to confirm vehicle location 
along toll roads, allowing an extension of the tolled network at low cost. It could 
also facilitate price differentiation according to road type.  

In contrast, New Zealand’s system is a relatively low cost, simple road user 
charging system but allows no flexibility to move towards pricing that would more 
accurately reflect the costs of use that an individual truck imposes. To do so would 
require the total replacement of the current system. Implementation of 
location-based charging in New Zealand would therefore be very costly.  
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D.7 Summing up 

A number of countries have road user charges or tolling systems in place. These 
systems have been successful to varying degrees in meeting their objectives. The 
Swiss HVF system has low operational costs, achieved its objective of reducing 
road traffic through the Alps, and has been widely accepted by the Swiss. The 
New Zealand RUC better reflected the costs of road use than the diesel excise tax 
that it replaced. The RUC also has low operational costs. However, the Swiss and 
New Zealand systems are less adaptable than the German system. The potential to 
expand the German system has come at considerable cost, however.  

There are no systems overseas where charges or tolls capture the marginal cost of 
use of road infrastructure, and there is no indication that this will occur in the near 
future. Most systems charge for use of only sections of the road network and 
involve charges that are based on averages. In some cases, charges are differentiated 
according to engine emission categories. In the majority of countries, a significant 
proportion of the collected revenues from the road user charge or toll is used to fund 
rail or public transport projects. 
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E Access regimes for rail 

Access regimes for rail infrastructure services were introduced as part of the 
National Competition Policy reform process to promote above-rail competition, 
encourage market diversity and prevent abuse of market power. The National 
Access Regime was introduced as part of section IIIA of the Trade Practices Act 
1974 (TPA), and most State Governments have also established access regimes for 
rail infrastructure. 

Each regime sets out principles for access seekers to negotiate with infrastructure 
providers to attempt to reach agreeable terms and conditions. Each regime also 
contains provisions and mechanisms for dispute resolution where parties are unable 
to reach agreement. These provisions and mechanisms vary across regimes. 

The National Access Regime 

Under the National Access Regime, existing and potential above-rail operators can: 

• request that the National Competition Council (NCC) recommend that the 
relevant Minister ‘declare’ access to the services of a particular infrastructure 
facility. If the facility is declared, the parties enter into negotiation, supported by 
legally binding arbitration, in order to reach legally agreeable terms and 
conditions; 

• negotiate within the provisions of a legally binding ‘undertaking’ by the 
infrastructure service provider registered with the Australian Competition and 
Consumer Commission (ACCC); or 

• negotiate within the provisions of state-based access regimes which may, or may 
not, be certified as ‘effective’ following a recommendation by the NCC (that is, 
certified as reflecting the relevant principles contained in the Competition 
Principles Agreement) (PC 1999c). 

Any person may apply to have an infrastructure service declared. Applications are 
considered by the NCC which then makes a recommendation to the relevant 
Minister. The Minister decides whether or not to declare the infrastructure service. 
The Minister’s decision is appealable to the Australian Competition Tribunal. 
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Criteria for declaration 

The NCC cannot recommend that an infrastructure service be declared unless the 
Council is satisfied that all of the criteria set out in section 44G(2) of the TPA are 
met. These criteria are that: 

• access (or increased access) to the service would promote competition in at least 
one market (whether or not in Australia), other than the market for the service; 

• it would be uneconomical for anyone to develop another facility to provide the 
service; 

• the facility is of national significance, having regard to: 

– (i) the size of the facility; or 

– (ii) the importance of the facility to constitutional trade or commerce; or 

– (iii) the importance of the facility to the national economy; 

• access to the service can be provided without undue risk to human health or 
safety; 

• access to the service is not already the subject of an effective access regime; and 

• access (or increased access) to the service would not be contrary to the public 
interest. 

The NCC must also consider whether it would be economical for anyone to develop 
another facility that could provide part of the service (TPA s. 44F(4)). 

When considering the NCC’s recommendation, the relevant Minister must also 
consider these matters. 

If the service is declared, the parties are required to negotiate terms and conditions 
of access. If the parties are unable to reach agreement, they can either refer the 
dispute to private arbitration, or seek arbitration through the ACCC. 

In practice, the National Access Regime has only been used to provide access to the 
Australian Rail Track Corporation (ARTC) network (via an undertaking under 
section 44ZZA), and the Tarcoola to Darwin railway (with the State and Territory 
based Tarcoola to Darwin access regime being certified under Part IIIA). 

The ARTC undertaking 

The Inter-Governmental Agreement signed in November 1997 leading to the 
establishment of the ARTC included a requirement that the ARTC provide an 
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access undertaking to the ACCC allowing third party access to its network. An 
access undertaking was accepted by the ACCC in May 2002 to apply for five years. 

Pricing principles within the undertaking specify floor and ceiling revenue limits 
which may be breached with the agreement of the parties. The undertaking includes 
provision for reference tariffs, designed to increase transparency and reduce 
transactions costs for access seekers. 

The ACCC listed the following principles that it considered when assessing the 
ARTC’s proposed undertaking: 

Access pricing 

• Access prices should be no more than the efficient costs incurred by the ARTC, 
including a normal commercial return on efficient investment. 

• Access prices should provide the ARTC with incentives to provide services at 
efficient levels of cost and quality and to undertake efficient investment. 

• Access prices should provide incentives for efficient use of rail track 
infrastructure. 

Negotiation and arbitration 

• Access processes should promote commercially negotiated outcomes in a timely 
manner. 

• Access processes should provide timely and effective dispute resolution 
processes. 

Enforcement 

• The provisions in the Undertaking should be sufficiently clear to allow 
enforcement. 

In calculating indicative access charges (‘reference tariffs’), the ARTC uses floor 
and ceiling revenue limits based on building block methodology. The floor revenue 
is based on the incremental cost of providing a service, while ceiling revenue is 
based on the full economic cost, including service-specific costs, depreciation, 
allocation of indirect costs and a return on assets. 

The ARTC’s assets are valued using a depreciated optimised replacement cost 
(DORC) methodology. Where assets are provided by government, they are not 
included in the DORC valuation. 
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Where costs are unable to be directly attributed to a particular discrete segment of 
the ARTC network, they are allocated to segments with 60 per cent on a gross-tonne 
kilometre (GTK) basis, and 40 per cent on a track-kilometre basis (ACCC 2002). 

The New South Wales regime 

Below-rail infrastructure in New South Wales is controlled by three separate bodies. 
The ARTC controls the interstate track and the Hunter Valley coal lines, the 
Railway Infrastructure Corporation (RIC) controls other regional track and 
RailCorp controls the Sydney metropolitan track. 

The New South Wales Rail Access Regime commenced in 1996 and was amended 
in 1999. In 1999, the NSW access regime was certified by the Commonwealth, 
although this was subsequently superseded by the NSW Rail Access Undertaking 
which took effect from 2004. This undertaking has not been certified. 

Following the leasing of the interstate and Hunter Valley coal track in 2004, it was 
determined that the ARTC would lodge an access undertaking with the ACCC as 
soon as possible. This is yet to occur, meaning that the NSW access regime still 
applies to these tracks. 

The pricing principles in the New South Wales Rail Access Undertaking state that: 

• access revenues derived from every access seeker should at least meet the direct 
cost imposed by that access seeker. In addition, for any sector or group of 
sectors, revenue from access seekers and line sector community service 
obligations (CSOs) together should meet the ‘full incremental costs’ of provision 
of those sectors (the floor test); 

• for any access seeker, or group of access seekers, access revenue must not 
exceed the full economic costs of the sectors which are required to operate on a 
stand alone basis (the ceiling test); and 

• total access revenues together with any line sector CSOs must not exceed the 
full economic costs for that part of the network controlled by the access seeker. 

Full incremental costs are defined to be ‘all costs which could be avoided if a sector 
was removed from the system’, and full economic costs as ‘sector specific costs 
including a permitted rate of return and depreciation and an allocation of non-sector 
specific costs such as train control and overheads including a rate of return and 
depreciation on non-sector specific assets. All items are to be assessed on a stand 
alone basis’ (RIC and RailCorp 2004). 
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Infrastructure providers are also required to maintain an unders and overs account 
with access seekers to ensure that any revenues temporarily received above ceiling 
prices will be compensated in the following access period. 

The Independent Pricing and Regulatory Tribunal (IPART) is responsible for 
scrutinising compliance with the ceiling test, approving rates of return, reviewing 
mine life for the Hunter Valley, determining whether infrastructure providers have 
correctly complied with asset valuation criteria and ensuring operation of the unders 
and overs accounts. IPART is also to arbitrate in the event of an access dispute (RIC 
and RailCorp 2004). 

Asset valuation is undertaken using the DORC valuation method under the NSW 
regime, with corridor foundation assets valued at zero. Only coal lines are 
considered to have any value for the purposes of calculating the asset ceiling, 
meaning that 94 per cent of route kilometres within the rail network are attributed 
no value for regulatory purposes (IPART 1999). 

A distinctive feature of the NSW regime is that it allows for flexible arrangements 
between infrastructure providers and access seekers regarding capital financing. For 
example, infrastructure providers may recover investment expenditure via an 
explicit capital contribution, either as a one-off or over several years (RIC and 
RailCorp 2004). 

The Victorian regime 

Victoria has recently reformed its access regime. For declared rail infrastructure 
services, infrastructure providers must produce access agreements setting out terms 
and conditions for access (including reference prices). Pricing principles are set out 
in the Rail Network Pricing Order 2005, which also allows the Essential Services 
Commission (ESC) to determine a methodology for calculating prices. 

The pricing principles state that infrastructure providers should not receive a return 
on capital for expenditure before 30 April 1999 (that is, before the leasing of rail 
infrastructure to the private sector). Assets otherwise are valued using depreciated 
actual cost (DAC) methodology (ESC 2006d). 

Prices must be set with the objective of generating revenue such that, across all 
declared services, expected revenue is equal to a reasonable forecast of the efficient 
cost of providing those services (having regard to the standard and quality of those 
services) including financing costs associated with efficient capital expenditure 
incurred since 30 April 1999. 
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Pricing principles involve the use of a revenue cap incorporating a forecast revenue 
requirement, an under- and over- recovery mechanism, a cost pass through 
mechanism, a government contribution pass through mechanism and a quality 
standard adjustment mechanism.  

The structure of prices allows for price discrimination where it aids efficiency. 
Indeed, the ESC has determined that common costs should be allocated on the basis 
of train kilometres, partly to compensate for the ‘un-costed’ priority given to 
passenger trains, but also partly because one of the ESC’s legislated objectives is to 
promote the competitiveness of rail in the freight market (with freight usage of rail 
assumed to be relatively price elastic). While this was consistent with the preferred 
pricing strategy of Pacific National, the ESC required Connex to amend its access 
agreement to allocate common costs based on train kilometres (ESC 2006a). 

The Queensland regime 

Queensland Rail (QR) voluntarily submitted a draft access undertaking to the 
Queensland Competition Authority (QCA) in 1999, and agreement on an 
undertaking was reached in 2001. The undertaking was updated in June 2006. The 
undertaking sets out terms and conditions for initial negotiation of access 
agreements and contains reference tariffs for coal train services in central 
Queensland. 

The QR undertaking is based on principles: 

• limiting price differentiation between access seekers; 

• of upper and lower price limits for individual services or combinations of 
services; 

• of provision for QR to maximise the commercial utilisation of infrastructure; 
and 

• of revenue adequacy defined as ‘sufficient to achieve full recovery of efficient 
costs … including an adequate return on the value of assets reasonably required’ 
(QR 2006, p. 51). 

Upper and lower limits for access charges are established at levels ensuring there is 
no cross subsidy between individual train services or combinations of train services. 
The limits for individual services or combinations of services are not to fall below 
the expected incremental cost of providing access and not to exceed the expected 
stand alone cost of providing access. These costs refer to ‘efficient’ costs, not 
necessarily those actually incurred by QR. 
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Reference tariffs currently apply only to coal lines in central Queensland. For other 
lines, the main restrictions on prices are limits on price differentiation. QR is 
prevented from charging different customers different prices to transport the same 
freight in the same region unless it can demonstrate to the QCA that there are cost 
or risk differences. 

The QCA has the role of assessing and approving third party access undertakings, 
arbitrating access disputes, enforcing access obligations and assessing competitive 
neutrality. The QCA also has the power to prepare and approve draft undertakings 
for declared services where the infrastructure provider does not comply with their 
responsibilities under the QCA Act. 

The QCA insists that the reference tariff structure be cost-reflective, and that 
causative elements in the pricing structure be separately identified. QR’s multi-part 
reference tariff includes: 

• an incremental maintenance charge that is levied on a GTK basis; 

• an incremental capacity charge that is charged based on the number of train 
services; 

• an allocated component of the reference tariff that is levied on an 
net tonne kilometre (NTK) basis; 

• an allocated component of the reference tariff that is levied on a dollar per 
net tonne basis; and 

• an electricity tariff that is levied on a GTK basis (QCA 2006). 

Assets are valued using DORC methodology and, unlike other regulators, the QCA 
requires land be valued according to DORC principles. 

The Western Australian regime 

The rail access regime in Western Australia is governed by the Railways (Access) 
Act 1998 and the Railways (Access) Code 2000. They provide for access seekers to 
negotiate terms and conditions of access and for arbitration where it is required, and 
they require infrastructure owners to not hinder access in any way. 

Oversight of the access regime is maintained by the Economic Regulation Authority 
(ERA). Responsibilities include reviewing costs included in floor and ceiling prices, 
determining rates of return, agreeing to proposals from infrastructure operators and 
proposing amendments to the access regime. 
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Under the WA regime, the floor price is to be no less than the incremental costs to 
the infrastructure provider of providing the relevant service. Further, the total of 
payments by all operators and any other revenue related to the services provided 
must not be less than the total incremental costs of providing those services. Floor 
prices are based on efficient costs. 

The ceiling price must be no greater than the total cost of providing access to the 
particular route to which access is sought. The sum of the prices paid by all access 
seekers must not exceed the revenue needed to operate (and provide access to) the 
relevant route. The value of land is not included in capital costs, and asset valuation 
is based on the gross replacement value (GRV) of railway infrastructure. GRV can 
be defined as: 

… the lowest current cost to replace existing assets with assets that have the capacity to 
provide the level of service that meets the actual and reasonably projected demand and 
are, if appropriate, modern equivalent assets. (ORAR 2002, p. 1) 

Third party and government contributed assets are included for the purpose of 
calculating floor and ceiling prices, although they also are treated as revenue to 
prevent cost over-recovery. 

Non-sector-specific operating costs are allocated entirely on train movements (as 
the regulator believes there is a strong relationship between the number of train 
movements and operating costs), while overhead costs are allocated 50 per cent on a 
GTK basis, and 50 per cent on a train movements basis (ORAR 2003). 

The South Australian regime 

Intra-state rail infrastructure in South Australia is governed by the Railways 
(Operations and Access) Act 1997 (ROA Act), while the Tarcoola to Darwin 
railway is separately governed under the AustralAsia Railway (Third Party Access) 
Act 1999. Infrastructure regulation is overseen by the Essential Services 
Commission of South Australia (ESCOSA). 

With the exception of the Tarcoola to Darwin railway, rail infrastructure in South 
Australia is subject to the South Australian Rail Access Regime. ESCOSA has the 
power under the South Australian Rail Access Regime to establish principles for 
determining floor and ceiling access prices (although the regulator’s discretion is 
limited as the floor and ceiling are defined in the ROA Act). The floor price 
represents the lowest price the infrastructure provider could charge without 
incurring a loss, while the ceiling represents the highest price that could fairly be 
asked. Operators are able to charge prices not reflecting these principles, although 
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in the event of an access dispute, an arbitrator must set a price between the floor and 
ceiling prices (ESCOSA 2005). 

Assets are to be valued using DORC methodology, with allowable rates of return to 
be ‘commensurate with the regulatory and commercial risks involved’ 
(ESCOSA 2005, p. 11). Land and formation works are valued at their historical 
cost, although land leased from the government for nominal rent is to be valued at 
zero. 

The Tarcoola to Darwin regime 

Access to the Tarcoola to Darwin railway is governed by the AustralAsia Railway 
(Third Party Access) Code, which has been certified as effective by the NCC. The 
code is a schedule to the AustralAsia Railway (Third Party Access) Act 1999, an act 
passed by the South Australian and Northern Territory parliaments. The Tarcoola to 
Darwin Rail Access Regime involves the setting of floor and ceiling prices, with the 
role of ESCOSA largely limited to publishing guidelines outlining preferred 
methods of asset valuation and appropriate rates of return. ESCOSA must appoint 
an arbitrator in the event of an access dispute. 

Under the Tarcoola to Darwin regime, in the event of arbitration being required, the 
price determined by the arbitrator will depend on whether the service required could 
be competitively delivered by another transport mode. If it is determined that it 
could be, the ‘competitive imputation access price’ will be set equal to the 
competitive above-rail freight price less the incremental above-rail cost of providing 
the relevant service (provided that this is between the determined floor and ceiling 
prices). Where there is no competitive alternative, the arbitrator will set a price 
between the floor and ceiling prices based methodology set out in the code. 

The floor price under the Tarcoola to Darwin regime must not be less than the 
avoidable below-rail cost of providing the railway infrastructure service. The ceiling 
price is to be set equal to the costs associated with providing the relevant service, 
assuming the access seeker would be the sole user of the infrastructure required, 
less the avoidable costs attributable to other users and a reasonable contribution 
from these users to fixed costs. 

Assets are valued using DORC principles under the Tarcoola to Darwin regime, and 
government contributed assets are included for the purposes of calculating ceiling 
prices. The Tarcoola to Darwin regime is the only one in which government 
contributed assets are included in ceiling prices. ESCOSA has stated: 

… the stated purpose of the government assistance was to get the railway constructed 
and operating ... Subsidising prices below commercial levels was not the stated 
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intention. From ESCOSA’s perspective ... the method of funding the railway is not 
relevant for ceiling price purposes, so that the regulated capital base for ceiling price 
purposes (and so for both the return ‘on’ capital and return ‘of’ capital components of 
the ceiling price) should be inclusive of the government-contributed assets. On 
efficiency grounds, therefore, there is no reason for the government-contributed assets 
to be distinguished from project-funded assets when setting ceiling prices. 
(ESCOSA 2003, p. 39) 

Guidelines issued by ESCOSA for the Tarcoola to Darwin regime dictate that a 
schedule of reference prices must be provided to access seekers on application, 
although these reference prices are intended to be indicative only (ESCOSA 2003). 
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F Estimating road and rail freight 
elasticities 

F.1 Introduction  

In this appendix, the empirical relationship between the prices of, and the demand 
for, road and rail freight is explored. In addition, the extent to which freight demand 
is determined by other factors, such as Gross Domestic Product (GDP) and trade, is 
tested. This is accomplished through the estimation of a series of elasticity measures 
for the two modes of land transport — road and rail. A qualitative discussion of the 
importance of non-price service characteristics, such as flexibility and reliability, is 
also included. 

Estimates of own- and cross-price elasticities aid in predicting the outcomes of 
changes in relative freight prices on the mode share of freight transport between 
road and rail. In turn, this will assist in identifying the likely effects of various 
options for freight infrastructure pricing reform.  

The estimates obtained in this study are not intended to be used as definitive 
predictions of the consequences of changes to relative freight prices, but rather to 
provide an indication of the signs and relative magnitudes of the land freight 
industries’ price and income sensitivities. 

Freight transport — the process of delivering a good or input to its final 
destination — is an input in the production process. Therefore, freight transport 
demand is linked to a particular level of total economic activity, more so than (as in 
the case of final goods or services) being a function of its own price. As the demand 
for freight transport is a function of the demand for other goods, it is known as a 
‘derived demand’. Goods that have derived demands tend to be less price elastic 
than final goods and services. 

When an input is a small percentage of overall costs, it tends to have a relatively 
inelastic demand. The freight task is typically a small proportion of intermediate 
inputs. For example, rail costs as a percentage of all intermediate inputs for grain 
are only about 1 per cent and road costs as a percentage of total intermediate inputs 
for livestock are about 2 per cent. However, freight transport is a higher percentage 
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of total costs for other commodities, such as coal — for which rail freight costs 
account for about 10 per cent of intermediate input costs — and cement — for 
which road freight costs account for over 10 per cent. As an input’s share of costs 
increases, its demand tends to become less inelastic.  

In addition to being affected by its share of costs, the elasticity of a good or service 
for which there is a ‘derived demand’ depends on many other factors, including the 
availability of viable substitutes (box F.1). Generally, the presence of competition 
causes the own-price elasticity of demand for a specific mode to be relatively more 
elastic than for the freight industry as a whole (Oum and Waters 2000).  

 
Box F.1 Conditions for assessing price elasticities of derived demands 
Following Stigler (1969), a service for which there is a derived demand — such as the 
demand for freight services — is referred to as a ‘productive service’. Four conditions 
influence an assessment of the elasticity of a productive service:  

• The elasticity of demand for the final product or service — for example as long as 
there continues to be a strong demand for coal, that industry is not expected to be 
overly sensitive to changes in the price of rail freight. 

• The availability of alternative sources of supply of the service — the degree to which 
the market is contestable. For industries requiring frequent stops and dispersed 
delivery locations, rail is not necessarily a ‘good’ alternative. However, the 
availability of alternative road supply might result in high cross-price elasticities 
within that mode. 

• The proportion of total cost that the price of the productive service comprises —
 small proportions tend to lead to inelastic price demands. 

• The elasticity of supply of other inputs — greater elasticity in the supply of other 
inputs will result in more elastic demand for the productive service.   

 

F.2 Quantity and price trends in freight transport 

Only general industry trends are discussed in this appendix, as a more detailed 
analysis is presented in chapter 2.  

As seen in figure F.1, the growth in the freight task has been positive in most years, 
while the growth in freight prices has been negative. Rail quantities and prices 
exhibit greater volatility than road prices and quantities over the period examined. 
The growth in road freight overtook rail in the mid-1970s and, in most years, it has 
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continued to exhibit faster growth than rail freight.1 The relative growth of road, 
vis a vis rail, since the 1980s is likely to be related to the widespread introduction of 
large articulated trucks around this time. In addition, increases in road infrastructure 
expenditure from this time expanded the ability of road to service markets, 
contributing further to its growth (chapter 2).  

Figure F.1 Growth in quantity and prices, 1965 to 2001a 
Annual growth rates 
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a Road and rail total growth rates are calculated as changes in the natural log of output in billion 
tonne kilometres (tkms). Price growth rates are changes in the natural log of prices in cents per tkm.  

Data source: BTRE (2006b). 

Road 

Patterns in growth of various categories of road transport are shown in figure F.2 
(chapter 2 and box F.2 contain freight type and vehicle category descriptions). The 
various types of road freight examined have largely similar growth rates, with 
articulated truck freight having the highest growth rate and urban freight having the 
lowest. Growth rates declined slightly for all freight types for periods in the 1980s 
and 1990s, coinciding with downturns in economic conditions.  

                                              
1 The periods of faster rail growth with respect to road coincide with a downturn in the Australian 

economy. To the extent that these downturns affected domestic activity more than international 
trade, they would have had a greater impact on road than rail freight. 
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Box F.2 Freight type and vehicle categories  

Bulk and non-bulk 

• Generally, bulk freight is freight that can be dropped or poured without damage and 
non-bulk freight is all other types of freight. 

• Bulk freight comprises two thirds of the total freight task. Most of bulk freight is 
non-urban.  

• Approximately 85 per cent of rail freight is bulk. Currently road performs 
approximately 75 per cent of the non-bulk freight task. 

Total 

• Total freight is the sum of bulk and non-bulk tkms. In 1999-2000, 37.3 per cent of 
total freight tkms were performed by road and 33.1 per cent were performed by rail.  

Urban and non-urban 

• Non-urban freight is the sum of ‘interstate’ and ‘rest of state’ freight. In terms of 
tkms, only 10 per cent of total freight is urban and 90 per cent is non-urban. 

• In 1999-2000 approximately 32 per cent of road freight was urban. The urban freight 
task is carried out almost exclusively by road transport. Rail freight is therefore 
assumed to be 100 per cent non-urban.  

Articulated  

• Articulated trucks consist of a prime mover plus a semi trailer. 

• Of urban road freight in 1999-2000, approximately 10 per cent was carried by light 
commercial vehicles (LCV), 38 per cent was carried by rigid vehicles and 
53 per cent was carried by articulated vehicles. 

• Of non-urban road freight in 1999-2000, approximately 1 per cent was carried by 
LCV, 8 per cent was carried by rigid and 91 per cent was carried by articulated 
vehicles. 

Source: BTRE (2006b). 
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Figure F.2 Growth rates in road transport, 1965 to 2001a  
Annual growth rates 
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a Road series growth rates are calculated as changes in the natural log of output in billion tkms.  

Data source: BTRE (2006b). 

Rail 

Growth rates for rail have slowed since the mid-1980s (figure F.3). This trend is 
most likely attributable to the widespread introduction of B-doubles and increased 
investment in road infrastructure. Rail freight tends to be dominated by bulk freight 
(BTRE 2006b; chapter 2). Figure F.3 shows that the growth rates of bulk freight are 
more stable than those of non-bulk. The greater volatility in the rail freight task, as 
observed in figure F.1, might be due to the more diverse nature of its non-bulk 
transport task. Total and bulk rail freight did not experience the same dip in growth 
rates in the 1990s as seen in all the other series. While general economic activity 
within Australia fell, exports continued to rise, sustaining rail freight in those years.  
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Figure F.3 Growth rate in rail transport, 1965 to 2001a 
Annual growth rates 
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a Rail series growth rates are calculated as changes in the natural log of output in billion tkms. 

Data source: BTRE (2006b). 

Prices 

Figure F.4 shows the general price of road and rail freight between 1972 and 2000 
in cents per tonne kilometre (tkm).2 Both road and rail freight prices decreased, in 
real terms, over the period. This decrease in freight prices is evidence of 
productivity improvements linked with infrastructure upgrades and the increased 
use of larger and more efficient rolling stock and trucks (which have lowered 
operating and maintenance costs for operators), as well as reforms introduced since 
the late 1980s and 1990s, including increases in the legal gross vehicle mass (GVM) 
limits for trucks and increased commercialisation of the rail industry 
(BTRE 2006b; chapter 2). 

Road prices were higher than rail prices for most of the observed period. However, 
road and rail freight prices converged between 1977 and 1983, with road prices 
decreasing and rail prices increasing overall. A divergence of prices between the 
modes has occurred post 1985, with rail prices falling faster than road. 

                                              
2 The series graphed in figure F.4, and used for the estimation of price elasticities in this 

appendix, relate primarily to long-distance, non-bulk, inter-city freight. Therefore, these prices 
and the resulting elasticities might not accurately capture information about changes in the price 
of, and thus the price sensitivity of demand for, bulk and total freight. 
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Figure F.4 Road and rail prices 
1989-90 cents per tonne kilometre 
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Data source: BTRE (2006b). 

It is important to note that, while the road prices reported in figure F.4 are door to 
door, rail prices are terminal-to-terminal; that is, excluding pick-up and delivery 
costs. Therefore, the actual price differential facing freight users also depends on 
the cost of moving freight to the rail terminal from its initial position and from the 
rail terminal to its final destination. The competitiveness of rail pricing can be 
affected by the extent to which these pick-up and delivery costs are a substantial 
part of overall freight costs.  

Pick-up and delivery costs do not vary with the distance travelled between rail 
terminals. Therefore, per tkm costs will be proportionately lower the further freight 
travels on rail. This makes it relatively easy for rail to compete with the price of 
road’s door-to-door service on longer trips (PJP 2005).  

Corridors 

Figure F.5 shows the quantity of road and rail freight on six major corridors 
between 1972 and 2003 in billion tkms. Total freight increased substantially over 
the period on all corridors, the most noticeable being on the Sydney–Melbourne, 
Sydney–Brisbane and eastern states–Perth corridors.  

The increased growth of road relative to rail freight observed in figure F.1 can also 
be seen on the individual corridors. The amount of freight moved by rail has 
remained steady on all corridors, other than the Melbourne–Brisbane and 
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eastern states–Perth corridors. While the amount of freight moved by road has 
grown substantially on the majority of corridors, rail freight dominates the eastern 
states–Perth corridor throughout the observed period. However, in total, more 
freight was moved by road than rail on all other corridors.  

Figure F.5 Mode share trends by corridor 
Billion tkms 
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Data source: BTRE (2006b). 

The dominance of rail on the eastern states–Perth corridor and its upturn on the 
Melbourne–Brisbane corridor support the argument that rail has an advantage on  
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long haul corridors due to economies of scale.3 The fact that pick-up and delivery 
costs are a larger component of total costs on shorter trips could contribute to the 
dominance of road on the shorter corridors. The relative importance of non-price 
service characteristics, such as flexibility and reliability, on short and medium haul 
trips may also increase the popularity of road freight on these corridors. 
(NTC, sub. 17, Executive Summary, p. 3). 

F.3 Literature 

There have been numerous attempts to estimate elasticities of freight demand. The 
vast majority of these have been done for overseas markets and very few studies 
examine the situation in Australia. The studies generate a wide variation in the 
magnitude of freight price elasticity estimates. This variation is due to differences in 
estimation procedures, the type of data used, market coverage, demand definitions, 
as well as the level and definition of commodity groups (Graham and 
Glaister 2002).  

Overseas studies 

A World Bank commissioned study published by Oum et al. in 1990 remains the 
most widely cited international review of road and rail freight elasticities. This 
summary of freight studies from around the world finds the most likely range of rail 
freight own-price elasticities to be between -0.4 and -1.2, and the most likely range 
of road freight own-price elasticities to be between -0.7 and -1.1.  

A more recent review of traffic demand elasticities conducted by Graham and 
Glaister (2002), finds similar results to Oum et al. (1990): the average freight traffic 
elasticity with respect to price was found to be -1.07 with the majority of values 
lying between -0.5 and -1.3. 

A study by Bennanthan et al. (1992) estimated the income elasticity for road and 
rail freight for a cross section of developed and developing countries. Using GDP as 
a proxy for income, they developed a range of estimates for overall freight and 
individual freight mode for each country grouping. Income elasticities reported for 
developed countries were 0.86 for rail and 1.02 for road. 

                                              
3 While the distance should give rail a cost advantage on the Melbourne–Brisbane corridor, 

logistical problems with rail freight through New South Wales — due to restrictions on freight 
movement through Sydney during peak hours — is thought to contribute to road’s continued 
dominance of this corridor (PJP 2005). 
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Australian Studies 

There have been few comprehensive studies of the elasticity of freight demand 
produced for Australia. This is mainly due to the difficulty in obtaining the data 
needed to carry out meaningful analysis (BTE 1999a; BTRE 2006b; Kells 1997). 

The most recent Australian studies to report freight transport elasticities are 
Kells (1997),4 Bureau of Transport Economics (BTE) (1999a), Booz Allen and 
Hamilton Consulting (BAH) (2001a),5 MM Starrs Pty Ltd (MM Starrs 2005),6 
Meyrick and Associates (2006b)7 and Ernst & Young et al. (2006).8 

Kells (1997) uses time series data to investigate the impact of increased mass limits 
for heavy road vehicles on rail volumes on six major Australian transport corridors: 
Sydney–Melbourne, Brisbane–Sydney, Melbourne–Adelaide, Adelaide–Perth, 
Sydney–Adelaide and Brisbane–Cairns. The model (based on the 1979 BTE model) 
used to generate the elasticity estimates used quarterly data over the period 
December 1985 to March 1993. Rail freight data were not available in a reliable 
time series, so only road price elasticities were calculated. 

Kells (1997) obtained a long-run own-price elasticity estimate for road transport of 
-0.77 for the Sydney–Melbourne corridor and applied this elasticity to all other 
corridors to estimate the impact of increased mass limits for heavy vehicles on road 
and rail demand. From this analysis, the study also reported implied cross-price 
elasticities for road (with respect to rail prices) of between 0.2 (Adelaide–Perth) and 
2.6 (Sydney–Melbourne).  

The paper stresses that more research and data are required to estimate demand 
elasticities for each of the main transport corridors in Australia. Indeed, 
Kells (1997, p. 15) states that: 

We set out to replicate the BTE analysis using newer data … This task was severely 
hampered by a dearth of time series data concerning freight transport volumes and 
prices. 

                                              
4 Prepared for the National Road Transport Commission by the Melbourne Institute of Applied 

Economic and Social Research. This study includes a critique of a 1997 study done by Sinclair 
Knight Merz (SKM). Kells (1997) reports the SKM findings for road price elasticities of -0.5 
and cross-price elasticities of between 1.5 and 3.4, but suggests that these findings are not 
robust. 

5 Prepared for the Australian Rail Track Corporation. 
6 Prepared for the National Transport Commission. 
7 Prepared for the Victorian Essential Services Commission. 
8 Prepared for the Department of Transport and Regional Services.  
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BTE (1999a) also uses time series data, but estimates changes in mode share rather 
than individual road or rail demand. Its estimates are based on a freight transport 
logistic substitution model using data covering the years 1971 to 1995. It applies a 
competitiveness index to investigate the changes in freight mode share from the 
implementation of alternative charging systems. MM Starrs (2005) calculated the 
resulting implied cross-price elasticity of demand for rail with respect to the price of 
road from the BTE (1999a) study to be 0.86.  

The BAH (2001a) study is based on a survey it conducted to determine the effects 
of price and non-price service characteristics on changes in modal share as part of 
an evaluation of possible investment upgrades in the interstate rail system.9 
Elasticities were estimated for price (-1.1 for short and long haul) and three 
non-price service characteristic variables:  

• transit time (-0.3 for long haul trips, -0.4 for short haul trips);  

• reliability (0.6 for both long haul and short haul trips); and  

• service availability (0.4 for long haul and 0.5 for short haul trips).  

As with the BTE (1999a) study, these are choice, rather than demand, elasticities. 
The estimates reported in these modal share equation are not strictly comparable to 
those estimated using individual freight demand.10 

MM Starrs (2005) based its freight elasticity estimates on an international literature 
review. For Australia, the study separated reported road price elasticity measures 
into short and long haul. Short haul values are between -0.5 and -0.7 and long haul 
values between -0.9 and -1.1. The cross-price elasticities are then derived using 
market shares. Thus, shorter corridors where rail currently has a low market share 
were calculated to have larger elasticity coefficients. Cross-price elasticities 
reported are between 0.61 and 0.75 (for long haul corridors) and 4.03 and 7.54 (for 
short haul corridors).  

The elasticities used by Meyrick and Associates (2006b) for Victoria are based on a 
weighted range of international and Australian studies, namely Oum et al. (1990), 
BTE (1999a) and BAH (2001a). The weights are based on percentage shares (of 
total Victorian freight volumes) for three main freight groupings: commodities 

                                              
9 As the data used are not publicly available, its reliability cannot be determined. It is therefore 

unclear whether the elasticities reported in BAH (2001a) are comparable to those generated in 
other published studies or to the work presented here.  

10 Modal share or choice elasticities assume a fixed freight amount, only measuring substitution 
effects from price changes with no account of income effects. Choice elasticities do not allow 
for the expansion or contraction of the freight industry as a whole in response to price changes. 
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(excluding grains), grains and elaborately transformed goods. They arrived at a 
weighted range for Victorian rail price elasticities of between -0.7 and -0.9.  

The DOTARS commissioned report into the viability of the north–south rail 
corridor (Ernst & Young et al. 2006) included estimates of short-run price 
elasticities for rail of between -1.2 and -2.5, using monthly data from 2000 to 2005 
collected by survey for the study. It also estimated elasticities for the non-price 
service characteristic of transit time, (-0.4 to -2.3), reliability (0.01 to 0.12), monthly 
capacity (0.7 to 0.8) and availability (0.16 to 0.24). The potential applicability of 
these estimates, as well as the Meyrick estimates, to this modelling exercise is 
limited, as they are based on specific corridor studies. 

Only Kells (1997), BTE (1999a) BAH (2001a) and Ernst & Young et al. (2006) 
report elasticities based on their own estimates. The other studies use estimates 
obtained from other Australian and international studies. Caution needs to be taken 
with the use of elasticities calculated from overseas data given the unique attributes 
and challenges of the Australian transport system (Kells 1997). Therefore, while 
international studies are useful in gaining an understanding of relevant issues and 
estimation techniques, it is important that policy decisions affecting the Australian 
freight transport industry are informed by analysis of Australian data.  

That said, the task of using Australian data is severely hampered by the inability to 
obtain consistent, reliable, and detailed data series. As freight tasks can vary 
significantly by commodity and corridor, detailed data are needed in order to 
provide meaningful insights for policy initiatives as well as price determinations. As 
Oum and Waters (2000) state: 

… competition between modes, routes or firms give rise to a wide range of price 
elasticities … [thus] there is no short-cut to obtaining reliable demand-elasticity 
estimates for a specific transport market without a detailed study of that market. 
(p. 209) 

F.4 Data 

The critical data used in this study are based on time series data collected between 
1964 and 2000 and included in a report recently released by the Bureau of Transport 
and Regional Economics (BTRE 2006b). The report was compiled over a ten-year 
period in order to construct, from a range of disparate data sources, consistent data 
sets describing the Australian freight sector. Details of the specific data used in 
preparation of this appendix are included in table F.1. 

This data differs from that used in previous studies as it is reported on a much more 
aggregate level. However, for the purposes of policy formation, this need not be a 
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drawback. Indeed, it has been suggested that the use of aggregate data is preferable 
when the study’s objective is to inform the policy debate (Winston 1983). Further: 

… the use of aggregate data is more appropriate if the object of the study focuses on 
political decision-making and policy-supporting predictions … The goal of this kind of 
stud[y] is not to measure the reaction of one specific decision maker when certain 
changes occur, it is to analyse how complete flows will react to these alternat[ives]. In 
such cases, the resulting estimates are to be interpret[ed] as directional rather than to 
value the estimates on their magnitude. (De Maeyer and Pauwels 2003, p. 5) 

Table F.1 Summary of data sources 

Data Series Source Description 
Australian 
domestic freight 
task 

BTRE Australian domestic freight task in billion tkms. The freight task is used 
in total and disaggregated by: 
• mode (rail and road); 
• load (bulk and non-bulk);  
• area (urban and non-urban); and  
• vehicle type (rigid and articulated). 
The data on rail freight were compiled, based on data from the 
Australasian Railway Association (ARA), the National Rail Corporation 
(NRC), Australian Bureau of Statistics (ABS) Freight Movements 
2000-01 and individual rail annual reports.  
The road data were sourced from ABS Surveys of Motor Vehicle use. 
However, because there have been major methodological adjustments 
and changes to definitions, these data were ‘cleaned’ to make them 
comparable to the methods used in the most recent survey (2003) and 
consistent with other quantity series. 

Interstate freight 
quantities  

BTRE 
 

Freight flows for interstate corridors in billion tkms from 1972 to 2000. 
(same sources as above) 

Freight rates BTRE Interstate freight rates in 1989-90 cents per tkm for road and rail. 
This consistent annual time series of freight rates was compiled from 
various published and unpublished BTRE (previously BTE and BTCE) 
and ABS surveys. These road and rail price series relate to 
long-distance inter-city freight.  

GDP ABS Australian National Accounts, ABS cat. no. 5206.0 
Exports and 
imports 

ABS Balance of Payments and International Investment Position, 
ABS cat. no. 5363.0 

Sources: ABS (2002a, 2002b); BTRE (2006b). 

The BTRE (2006b) report provides the first comprehensive set of freight data for 
Australia and includes time series data for all the major freight categories. Time 
series data have the benefit of being able to account for industry changes over time, 
as opposed to cross-sectional data that can only be used to analyse relationships 
between variables at one point in time. 

The BTRE (2006b) report outlines the methodologies used, as well as the results of, 
modelling and forecasting undertaken. This includes the derivation of some series to 
fill in gaps in the available data and to estimate future freight trends (BTRE 2006b).  
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F.5 Statistical results 

The price responsiveness of demand between road and rail and within the road 
transport industry is dependent on, among other things, complex interactions 
between the distance travelled and the type of freight carried. For example, while 
rail is generally thought to be most competitive in the transport of long distance 
bulk commodities, it can also be competitive carrying bulk over shorter distances 
(as is sometimes the case with coal) or non-bulk over long distances (such as 
transporting manufactured goods from Melbourne to Perth). 

Road, on the other hand, dominates non-bulk freight, especially over shorter 
distances. Additionally, for certain non-bulk commodities (such as livestock) road 
carries freight long distances, as well as carrying certain bulk commodities (such as 
steel) both long and short distances. Thus, it is not clear, a priori, what the modal 
price sensitivities will be.  

Data pre-testing 

When dealing with time series data, ‘pre-testing’ is necessary to ensure the data 
meet the underlying requirements of the statistical approach being applied. 
Therefore, the data were tested for stationarity, structural breaks, cointegration and 
colinearity before our analysis was carried out.11  

Possible structural breaks involving shifts in the mean, trend, and both the mean and 
the trend are tested for all potential break points between 1964 and 2000. Tests 
suggest that there are no significant structural breaks in the data series over the 
period considered, with the exception of rail bulk.12 There was no evidence of 
colinearity found in the data using the log form (the data form used here). 

To test for stationarity, unit root tests were run for each series in both levels and 
differences to establish the order of integration. The results of the unit root tests 
suggest that all of the data are non-stationary in levels, but stationary in first 
difference.  

To account for the non-stationary nature of the data, the vector error correction 
model (VECM) (Engle and Granger 1987) was used to estimate elasticities. This 
model relies on establishing a cointegrated series. Therefore, the Johansen 
cointegration test was performed on the data series to determine the number of 

                                              
11 A supplement containing the details of this pre-testing is available upon request. 
12 The rail bulk series shows evidence of a deterministic structural change in the mean and/or trend 

around which the series may be stationary. As this break occurs between 1965 and 1969, 
estimations which include the rail bulk series will begin with 1970. 
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cointegrating relationships between the variables. Each mode was tested with its 
own price series, the cross-price, GDP and a measure of trade. Upon examination of 
the data series, all appear to have a trend with the possible exception of rail 
non-bulk.13  

By normalising the cointegrating equations on the log of the relevant road or rail 
freight series in the VECM, we are able to produce equations from which elasticity 
estimates can be obtained. The coefficients of the cointegrating equations are 
generally interpreted as long-run equilibrium relationships. Thus the elasticities 
generated can also be viewed as long-run.  

Elasticities estimates 

The results of the VECM are shown in table F.2. Both freight types examined for 
rail (total and bulk) are shown to be inelastic with respect to own-prices. However 
only the elasticity estimate for total rail is significant, and then only at the 
10 per cent level.14 These results indicate that the demand for rail freight is likely to 
be driven by factors other than its own price. Bulk rail freight has come to be 
dominated by three commodities: coal, other minerals and grain. While rail is a 
significant proportion of costs for coal (over 10 per cent of intermediate inputs), its 
share of intermediate inputs for both ‘other minerals’ and grains is less than 
1 per cent. Thus, bulk rail demand’s seeming insensitivity to its own price may be 
driven by the lack of a viable transport substitute in the case of coal, and the 
relatively small share of input costs for grains and minerals. 

The influence of road prices on the two types of rail freight (cross-price elasticity) 
differs. Total rail appears to complement road freight (negative coefficient). This 
apparent (because it is not significant) complementarity, might be driven by the 
extent to which non-bulk influences total rail results. Given total rail freight is made 
up of bulk and non-bulk rail, the extent to which the results differ between total rail 
and bulk rail, can be attributed to non-bulk. Non-bulk rail consists of long distance, 
specialised freight tasks on which road could, conceivably, make up a higher 
proportion of costs at both ends of its task than bulk rail. 

The cross-price elasticity for bulk rail freight with respect to the price of road is 
significant and of the expected sign, indicating the two modes are competitors. The 
                                              
13 The diagnostics show that the non-bulk rail series exhibits signs of autocorrelation in its residual 

and is not normally distributed, making interpretation of the significance of any estimation 
results problematic. Thus, it is not considered further. All other tests are shown to be in the 
acceptable range.  

14 These results are derived using non-bulk freight prices and thus might not represent the bulk or 
total freight tasks, contributing to the lack of statistical significance of the non-bulk estimates.  
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coefficient implies that changes in the price of road freight have a small, but 
significant impact on the quantity of bulk rail freight demanded. This might reflect 
that an increasing portion of bulk freight is being contested by road, especially by 
articulated trucks. The bulk freight task is becoming more geographically dispersed 
in both origin and destination (BTRE 2006b). Rail does not currently have the 
infrastructure in place to compete effectively in these changing market conditions. 

The road data results presented in table F.2 provide an indication of the diversity of 
ways to measure the road freight task (box F.2). Total and bulk represent types of 
freight carried on roads; non-urban is a measure of an area where freight is carried; 
and articulated represents a form of road freight transport. These measures are 
presented to provide a variety of perspectives on the price sensitivity of the road 
freight task.15 

Table F.2 VECM coefficientsa,b 
Standard errors are reported in parentheses 

 Rail Mode Road Mode 

 Total Bulk Total Bulk Non-urban Articulated 

Price rail -0.254* 
(0.101) 

-0.149 
(0.096) 

0.065  
(0.039) 

0.065  
(0.039) 

0.139*  
(0.053) 

0.118**  
(0.050) 

Price road -0.106  
(0.147) 

0.286*  
(0.112) 

-0.431**  
(0.064) 

-0.431**  
(0.065) 

-0.252*  
(0.089) 

-0.502**  
(0.084) 

GDP 1.09**  
(0.169) 

0.231  
(0.209) 

0.742**  
(0.065) 

0.746**  
(0.065) 

0.559**  
(0.090) 

1.105**  
(0.086) 

Exportc,d ne 0.647**  
(0.123) ne ne ne ne 

Importsc,d ne ne 0.617**  
(0.073) 

0.615**  
(0.072) 

0.943**  
(0.101) 

0.634**  
(0.094) 

Short-run 
parameter 

-0.118 
(0.165) 

0.162  
(0.159) 

0.026  
(0.078) 

0.025  
(0.078) 

0.112  
(0.097) 

0.073 
(0.098) 

a All variables are in natural logs. The vector is normalised on mode (the coefficient of the relevant mode is 
equal to one). b Cointegrating coefficients (except for the mode variable) are reported as they would appear 
on the right-hand side of the cointegrating equation. c Export variable on the rail total is set to zero as the 
normalised variable for the second cointegrating equation, thus no coefficient is estimated. d Results for road 
using imports or exports are similar. Imports are reported as these equations performed slightly better. Imports 
were not a significant factor in the rail equations. **Denotes significance at the 5% level. *Denotes significance 
at the 10 per cent. ne – not estimated 

Source: Commission estimates. 

Road’s own-price elasticities are all significant and inelastic (last four columns of 
table F.2).16 Articulated truck freight, exhibiting the largest coefficient of -0.5, is 

                                              
15 Given the rail freight task is not as diverse, similar breakdowns are not available. 
16 Again, these results rely on price data related to long-distance non-bulk inter-city freight and 

might not, therefore, apply to the urban freight task.  
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the most price responsive of all the series shown in the table. As outlined in 
chapter 2, articulated trucks carry a mix of long and short haul freight including 
crude materials, food and manufactured goods. Given the greater diversity of its 
freight task, articulated trucks would be more price driven than, say, rail bulk 
freight which, for some commodities, is the only viable mode of freight transport.  

Articulated trucks mainly run in non-urban areas. Thus, there is some overlap 
between what is reflected in the articulated truck and non-urban results. Despite 
this, non-urban road freight has the most inelastic demand of those examined, 
at -0.25. Freight carried on non-urban roads consists mainly of long haul interstate 
freight. The long haul interstate freight task is mostly non-bulk. These non-bulk 
freight tasks are dominated by consumer and manufactured goods, often imports, 
where freight is a small part of the overall costs. Also, given the diverse nature of 
the goods and logistics involved, rail is not always a practicable alternative.17 The 
lack of viable competition tends to lead to inelastic demand (box F.1).  

Currently, there is direct competition between road and rail in long distance 
non-bulk and some short distance bulk. Articulated trucks tend to carry bulk over 
short distances and non-bulk over long distances (chapter 2), thus competing 
directly with rail. The overlap between the non-urban and articulated truck freight 
tasks can be seen in the significance of the cross-price elasticity with rail of both 
measures. The fact that non-urban is only significant at the 10 per cent level reflects 
the fact that, as discussed above, articulated trucks are the only part of non-urban’s 
freight task that is directly competitive with rail. 

The significance of the coefficient on the cross-price for articulated truck freight is 
stronger than the cross-price coefficient for bulk rail. This seems to indicate that 
demand for articulated truck freight is more influenced by rail price than vice versa. 
This could be a reflection of the increased use of articulated trucks to carry bulk 
commodities that had once been carried by rail. Articulated trucks have a cost 
advantage over rigid trucks and, as stated in chapter 2, have used this cost 
advantage to expand market share. Therefore, markets in which rigid trucks may not 
have been competitive with rail are contestable by articulated trucks. The data could 
suggest that as articulated trucks price themselves to increase market share in 
competition with rail, rail has focused on other factors (specialisation of tasks and 
route for example) and is, in some markets, competing less with road on the basis of 
price. 

Total and bulk road freight are derived from the same data series and thus the 
results for the two are very similar. Own-price elasticities are shown to be inelastic 
                                              
17 In addition, it was not until 1995 that all interstate rail gauges were harmonised in Australia, to 

rail’s competitive disadvantage. 



   

F.18 ROAD/RAIL FREIGHT 
INFRASTRUCTURE 
PRICING  

  

 

(-0.4) and significant, falling mid way between articulated truck and non-urban. 
Bulk road freight tends to be carried over shorter distances and thus does not 
compete with rail as directly as articulated truck road freight, but more so than 
non-urban.  

Bulk road freight does not appear to be sensitive to changes in the price of rail. As 
stated above, this is because much of the road bulk task is carried over shorter 
distances, where rail does not have the sufficient infrastructure to be competitive 
(chapter 2). While most of bulk freight is carried in non-urban areas, it differs from 
the non-urban results because of the short-distance travelled. 

Macro factors 

In keeping with previous studies (Bennathan et al. 1992 and BTRE 2006d), 
measures of income elasticity are obtained using GDP as a proxy for income. For all 
tests other than rail bulk, this variable is significant and positive (table F.2). Both 
total rail freight and articulated truck road freight have income elasticities in excess 
of one, implying these modes respond more than proportionately to increases in 
national income. The quantity of bulk freight carried by rail appears to be 
influenced more by export levels than national income. Thus, the increase in the use 
of total rail when income increases, coupled with income’s insignificance with 
respect to bulk rail, implies a relatively greater increase in non-bulk rail when 
income increases. Non-bulk rail freight covers a diverse range of commodities. 
Therefore, as economic activity expands, there is a relatively larger (albeit small 
overall) increase in the freight task of discretionary consumption items carried by 
non-bulk rail. The high income elasticity of articulated truck freight, which also 
carries a diverse commodity range, supports this. 

The main influence on the demand for bulk rail freight is changes in exports. This is 
not surprising given the majority of freight carried in bulk on rail is destined for 
export markets (chapter 2). 

While both imports and exports are a significant factor affecting road freight, only 
imports are reported in table F.2 as these models performed slightly better.18 
Judging by the size of the coefficient, imports appear to play a larger role in 
non-urban road freight than for other road freight tasks. Again, this may be a 
function of the nature of the interstate road task which tends to be dominated by 
manufactures, food stuffs and other import dependent items.  

                                              
18 Performance was judged on overall goodness of fit using F and log likelihood statistics. Results 

for exports are available upon request. 
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Non-price factors 

Non-price service characteristics, such as those included in the BAH (2001a) 
analysis, play an important role in determining freight users mode choice 
(PJP 2005). However, in Australia, sufficient data do not exist to accurately 
estimate relevant demand elasticities both of, and with, these characteristics. The 
inclusion of incomplete data may miss important information or even bias the 
results. While we were unable to incorporate these variables into the estimates 
reported here, we applied several other approaches in order to ascertain the degree 
to which non-price determinants influence relative freight demand. 

The final statistic reported in table F.2 is a measure of the short run dynamics of the 
VECM system. It measures the influence of the change in the endogenous variable 
(for example rail total) from the previous period on that variable’s change in the 
current period. It can be interpreted as the degree to which more (or less) of the use 
of that mode in the last period influences this period’s use decisions. This has the 
potential to capture the effect of non-price determinants that are not reflected in the 
price or other economic activity variables on modal share choices.  

While this short run adjustment parameter is almost always positive (the exception 
being total rail freight), it is never significant. It appears that, given these variables 
measure aggregate freight transport by mode over more than 30 years, changes such 
as overall economic activity and price swamp the effect of non-price determinants, 
to the extent captured by this variable. 

Another approach to gauging the importance of non-price characteristics is to 
examine the changes in the price differential between road and rail over time. If 
road and rail are competitors (and cross-price elasticity estimates indicate that to be 
the case, for some freight types at least), any change in productivity or other  
cost-related factors should be reflected in the equilibrium price exhibited in each 
market.  

Changes in the price differential between the two modes could therefore reflect 
other, non-price characteristics. This could include a change in the underlying 
nature of transport demand, such as an increase in demand for a type of cargo that 
favours one mode over another. It could also represent quality differentials 
including such service attributes as reliability and flexibility.  

Figure F.6 shows the change in the differential between the price of road and rail, 
the total freight task carried by road and rail, and the bulk freight task carried by 
road and rail between 1964 and 2000. Up until 1975, the price of road rose relative 
to rail and the use of road fell relative to rail. After 1975, as relative road prices 
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started to fall, relative road use increased. This is consistent with freight transport 
decisions being made purely on the basis of relative price.  

However after 1982, the pattern begins to change. While the relative price of road 
continues to rise steadily, the relative quantity of bulk road freight increases slightly 
and the relative quantity of total road freight barely changes. This would seem to 
indicate that road has been able to maintain or even increase its market share while 
raising its relative price. Thus non-price factors, such as reliability and flexibility, 
appear to be playing a role. However, attempts to statistically verify these 
observations are frustrated by the relatively small sample size.  

Figure F.6 Differentials in freight values with respect to roada 
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a The price series is the difference between road prices and rail prices both expressed in cents per tkm, 
converted into natural logs. While road prices are expressed on a door-to-door basis and rail on a 
terminal-to-terminal basis, this difference remains through the series so will not influence the pattern of the 
differential between the two. Both measures of freight output  (bulk and total) are in tkm converted to natural 
logs. 

Data source: derived from BTRE (2006b). 

Corridors 

So far, the results discussed in this study are based on aggregate data. Such results 
will be useful in determining overall effects of policy changes and outcomes of 
infrastructure investment decisions for Australia as a whole. However, efficient 
policy design would benefit from an understanding of how these effects are likely to 
differ throughout areas of Australia. 
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Although most studies use aggregate data, in order to facilitate analysis of the affect 
of reform on rural and regional areas, it is important that we investigate how the 
elasticities and effects of reform on individual corridors and for specific freight 
tasks vary from aggregate data (Oum and Waters 2000). 

As discussed earlier, road and rail freight demand are likely to behave differently 
for  different corridor lengths and in different regions. It is also likely that price and 
income elasticities will differ across Australia, as will the level of competition 
between road and rail. While in some situations, no contestability exists between 
road and rail, in others the two modes are close substitutes, and in some cases road 
and rail freight are complements.  

Unfortunately, ‘information on freight rates in Australia is scarce and of variable 
reliability’ (BTRE 2006b, p. 283) and, although road and rail freight data are 
available by corridor between 1972 and 2000 (figure F.5), the associated prices are 
not. Therefore, due to a lack of sufficient price data, it was not possible to estimate 
elasticities for the individual corridors.19 

The inability to produce robust elasticity estimates for individual corridors is 
disappointing and highlights the need for more detailed corridor-specific data.20  

However, even the limited corridor data available provide some additional 
information. It is clear, from looking at these data, that the freight market and modal 
shares vary significantly between corridors. When interpreting the aggregate results, 
it is therefore important to acknowledge that these results may not accurately 
represent the freight market for individual corridors and regions. 

Therefore, in different areas, freight mode share may react differently to industry 
reforms, changes in investment and any resulting changes in relative prices. This 
possibility must be taken into account when designing and implementing efficient 
freight infrastructure pricing and investment policies. 

                                              
19 Despite the availability of data on freight movements by corridor and associated prices being 

limited to 14 years, two attempts were made in this study to estimate elasticities for the six 
corridors pictured in figure F.5. The first attempt used general prices as a proxy for corridor 
prices and the second attempt estimated corridor prices between 1986 and 2000 from the  
1972–1986 data. However, none of these results were robust to statistical tests. This result is not 
surprising as the relationship between freight demand on individual corridors and general prices 
is expected to be weaker than the relationship between general prices and total freight demand.  

20 Other studies have also found their results limited by a lack of current Australian freight price 
data (for example, Kells 1997; BTE 1999a). 
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Summary 

Table F.3 summarises the results presented in the literature and used in other 
Australian studies along with the results presented above.  

The own-price elasticities estimated in this study, although lower, are not wholly 
outside the range of those reported in the literature. The income elasticities obtained 
are also consistent with those reported in other studies. 

Table F.3 Elasticity estimates  

 Own-price Cross-price Income 
Rail    
Literature    
Oum et al. (1990) -0.4 to -1.2   
BAH (2001a) -1.1   
Meyrick and Associates (2006b) 
(Victoria only) 

-0.7 to -0.9   

BTE (1999a)  0.86 1.23 
Bennanthan et al. (1992)   0.86  
Ernst & Young et al. (2006) 
(north–south corridor only) 

-1.2 to -2.5   

Commission -0.25 0.3 1.1 
Road    
Literature    
Oum et al. (1990) -0.7 to -1.10   
MM Starrs (2005) 
      Short/Medium haul 
      Long haul 

 
-0.5 to -0.7 
-0.9 to -1.1 

 
3.6 to 7.5 

0.6 to 0.75  

 

Kells (1997) -0.77 0.2 to 2.6 1.24 
Bennanthan et al. (1992)   1.02 
Commission -0.2 to -0.5 0.09 to 0.14 0.6 to 1.05 

The values for the cross-price elasticities reported in previous Australian studies are 
based on market shares rather than estimated from freight data, as they are here. 
Because they do not allow for any change in total freight demand, cross-price 
elasticities derived from mode share elasticities can overestimate the cross-price 
elasticity or ‘switching demand’. Thus, it is not surprising that the estimates of 
cross-price elasticities for both rail and road obtained in this appendix are lower 
than those reported in previous studies. 

As previously discussed, the highly aggregated nature of the data series used in this 
study must be kept in mind when examining its results. Freight tasks tend to differ 
markedly between commodities and corridors. Thus, while cross-price elasticities 
between road and rail for Australia overall appear to be small, this is not expected to 
be representative of all freight markets. For example, where rail has a small market 
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share and is a viable alternative to road (such as on longer distance corridors) the 
cross-price elasticity of demand may be quite high — such that a small drop in price 
would result in a large percentage increase in rail’s market share. For other markets, 
such as those industries which use ‘just-in-time’ inventory management or with a 
dispersed freight task, rail is not likely to be practicable and any cross-price 
elasticity would, therefore, be very low. 

Although, there are likely to be small areas of market contestability between road 
and rail, overall, the limited values estimated in this report are consistent with the 
contention that only a small part of the road freight transport task actually competes 
with rail (Australian Trucking Association, sub. 9, p 12; Australian Rail Track 
Corporation, sub. 11, p. 29). 

F.6 Summing up 

The results obtained in this appendix are consistent with both economic theory and 
with what is known of competition in the Australian freight industry. The low own-
price elasticities calculated conform with the expectation that derived demand 
functions, such as those for production inputs, are inelastic relative to the demand 
for final goods and services. The low estimates of cross-price elasticities support the 
contention that only a small percentage of the aggregate freight task is contestable 
between road and rail. Additional encouragement is given by the fact that the results 
reported here are, for the most part, within the range of results reported in the 
relevant literature.  

There are, however, three factors which limit the applicability of the results 
presented in this appendix. First, the data are aggregated across corridors and 
commodities. To the extent the elasticity estimates are based entirely on national 
data, the results may not be applicable for all parts of the freight task. Although the 
data needed to calculate reliable corridor freight price elasticities are not available, 
the work that has been done — in this appendix and in other studies 
(MM Starrs 2005; BAH 2001a; Kells 1997) — indicates that the own- and cross-
price elasticities of road and rail freight are likely to differ between corridors and 
commodity groups. This is therefore an important area for further research.  

Second, the data are based on historical trends over approximately the past 35 years. 
While the results are fairly robust in explaining the sensitivities of road and rail 
freight for the period 1964 to 2000, the extent to which the trends can be expected 
to, even broadly speaking, be repeated in the future will determine the degree to 
which forecasts can be made using these results. 
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The future of freight demand is expected to be in domestically produced 
commodities (minerals and agriculture products) and imports (consumer goods and 
raw materials) (BTRE 2006b). Thus, the export dominated freight task of the past 
might not be maintained and forecasts based on these demand patterns could be 
misleading. To the extent the values derived here were driven by old trends 
(previous technology, limited gauge for rail, etc.) they may not be appropriate for 
forecasting changes in price responses in future. However, they do cover a long 
range of trends in the market place and thus probably provide a good indication of 
long run price responsiveness in the aggregate. 

Finally, the data, especially the price series, may be overly influenced by 
non-market factors. It is difficult to ascertain the extent to which prices (especially 
the rail freight price series) are influenced by regulatory regimes rather than market 
forces. If the prices identified by the BTRE (2006b) study and used in this report are 
a function of government policies (as opposed to market forces) and these policies 
are subject to change, then the underlying relationships between prices and freight 
indicated by the results presented here are likely to change as well. 
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G Modelling the impacts of reform 

 
Key Points 
• Reallocating current road user charges, so that each truck class recovers its 

allocated costs, would cause only minimal modal shifts to rail and a modest effect 
on overall demand for freight transport. 

• Even increasing truck charges by 40 per cent is found to have little impact on 
aggregate road and rail modal shares. 
– However, it leads to absolute reductions in activity in both modes. 

• Equivalent increases in productivity in each mode lead to a projected increase in the 
output of both road and rail freight industries but a decline in rail’s market share. 

• The most effective way of improving rail’s performance is shown to be through 
improvements in its operating efficiency, rather than by increasing heavy vehicle 
user charges. 

• Varying assumptions about the level of modal contestability between freight carried 
by articulated trucks and rail does not materially affect the aggregate outcomes of 
the model. 

• Increases in productivity of 5 per cent for both road and rail would yield an 
estimated increase in GDP of $3.1 billion (in 2004-05 dollars).  
– If road were able to achieve a more speculative 10 per cent productivity increase 

due to more fundamental reforms, estimated GDP gains would be 
commensurably greater. 

• The model shows that States and Territories particularly dependent on road freight 
would experience larger declines in economic activity resulting from any increases 
in road user charges, but achieve larger gains in output from increases in 
productivity.  

 

This appendix explores the implications of pricing and other reforms examined in 
this report by modelling the impacts of potential reforms within a computable 
general equilibrium framework. The reform options examined fall into two broad 
categories: an exploration of the impacts of different charging regimes for heavy 
vehicles; and the impact of potential regulatory and institutional reforms in both the 
road and rail sectors. 
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G.1 Model framework 

In order to quantify the economy-wide effects of different charging scenarios and 
potential reforms in road and rail institutional and regulatory arrangements, the 
Commission has used the Monash Multi-Regional Forecasting (MMRF) model, a 
version of the MONASH model (box G.2). This model provides a detailed 
commodity, industry and geographic breakdown of the Australian economy. The 
data are based on the final 2001-02 input-output data published by the 
ABS (2006a). 
 

Box G.1 Database changes  
The results presented in the Discussion Draft were based on preliminary 2001-02 
input-output statistics provided by the ABS. The ABS has subsequently released the 
final tables and the modelling presented in this appendix uses these final numbers. 

Database changes have affected some of the results because, for example: 

• final exports are higher than in the preliminary tables, especially petroleum, other 
mining, other metals and wood product exports; and 

• both road and rail freight sales are larger than reported in the preliminary tables, 
with freight sales for road recording the greater increase (about 40 per cent). Thus, 
road freight comprises a larger part of economic activity than reported in the 
preliminary tables. As a result, it tends to be more influential in driving changes in 
the demand for freight in the economy due to price and productivity changes.   

 

The substitution mechanism 
The version of MMRF-NRA (National Reform Agenda) applied here has been 
modified to allow for substitution between road freight carried by articulated trucks 
(hereafter referred to as ‘articulated road freight’ or ‘articulated road’) and rail 
freight, as well as between types of road freight (that is, between articulated and 
non-articulated trucks). 



  
 

 MODELLING IMPACTS G.3

 

 
Box G.2 Overview of MMRF 

The MMRF model is a multi-regional applied general equilibrium model developed by 
the Centre of Policy Studies (CoPS) at Monash University.1 It distinguishes eight 
Australian regions — six States and two Territories — and 56 industry/commodity 
types. The model recognises: 

• domestic producers classified by industry and domestic region; 

• investors similarly classified; 

• eight region-specific household sectors; 

• an aggregate foreign purchaser of Australian exports; 

• eight State and Territory governments; and  

• the Australian government. 

The model contains explicit representations of intra-regional, inter-regional and 
international trade flows based on regional input-output data developed at CoPS, and 
includes detailed data on State, Territory and Australian governments’ budgets. 
Second round effects are determined on the basis of the model’s input-output linkages, 
assumptions about the economic behaviour of firms and households and resource 
constraints. Important elements of the theoretical structure of MMRF include: 

• producers respond to changes in the competitiveness of Australian industry; 

• demand for Australian exports responds to the export price of Australian products; 

• producers alter their use of labour, produced capital and agricultural land in 
response to changes in the relative cost of these factors; 

• households vary consumption of particular commodities in response to changes in 
household income and relative prices of goods consumed; and 

• productivity improvements reduce resource costs. 

The model was modified for the current analysis to break road and rail transport into 
passenger and freight, based on ABS (2005c). Road freight transport has been further 
divided by truck class: ‘articulated’ (articulated trucks) and ‘non-articulated’ (rigid and 
light commercial vehicles). This allows for substitution between road articulated and rail 
freight as well as between road articulated and road non-articulated. Market shares for 
the two road vehicle categories are based on ABS statistics (ABS 2005c) indicating 
tonnage carried by the general truck classes by jurisdiction. Costs were determined 
using a combination of ABS statistics (ABS 2005c) on kilometres travelled in each 
jurisdiction, and estimates of the running costs for various truck classes supplied by 
ARRB Transport Research.  

Source: PC (2005c).  
 

                                              
1 Details of the model’s theory and structure can be found in Dixon and Rimmer (2002) and 

Peter, Horridge, Meagher, Naqvi and Parmenter (1996). Applications of MMRF can be found in 
PC (1999b) and PC (2005c). 
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Box G.3 Process of model validation 

The model framework applied in this inquiry is the same as that being applied to, and 
refereed through, the National Reform Agenda (NRA) study being undertaken 
concurrently by the Productivity Commission. The model, MMRF-NRA, has been 
updated by the Centre of Policy Studies (CoPS). The process of model validation 
included a series of workshops attended by modelling experts and State and Territory 
government representatives. During the workshops, feedback was sought on the 
Commission’s approach and underlying model assumptions. 
 
 

This modification includes the stipulation of relevant elasticity of substitution 
parameters for road and rail, as well as within the road freight sector. Estimations of  
the cross price elasticities for road and rail — presented in appendix F — are as 
follows.2 

• The percentage change in the demand for the transport of freight by rail in 
response to a one per cent change in the price of road freight transport = 0.5. 

• The percentage change in the demand for the transport of freight by road in 
response to a one per cent change in the price of rail freight transport = 0.2. 

These elasticity measures were determined in aggregate, across the entire freight 
task. They are also consistent with the cross price elasticity implied by the  
North–South Corridor study (Ernst and Young et al. 2006).3 

Moving from aggregate to commodity-specific elasticity measures 

One of the benefits of MMRF-NRA is that it allows for a more detailed, albeit still 
rather broad, examination of the freight task at the commodity level. The 
Commission is unaware of any studies that directly estimate the cross price 
elasticity of transport modes by commodity for Australia. There are several 
overseas studies which do so, but all are dated. Two of these studies, both of which 
are over 20 years old, are presented in table G.1. 

                                              
2 Cross price elasticities are based on changes in the price of freight, not changes in road user 

charges. 
3 Work undertaken by ACIL Tasman for the North–South Corridor study implies a cross price 

elasticity of road and rail of 0.4. This is based on their estimation that road user charges make 
up about 8 per cent of total costs for heavy vehicles. Thus, an increase in road user charges of 
40 per cent would lead to an increase in road freight prices (assuming the entire amount was 
passed on in the form of higher prices) of 3.2 percent. They report this in turn should lead to a 
1.3 per cent increase in the modal share for rail freight. (sub DD116, p. 2). 
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Table G.1 Overseas studies of cross price elasticities 
By commodity 

 Oum (1979 )a Friedlaender & Spady (1980)b 

 Rail to Road Road to Rail Rail to Road Road to Rail 

Fruit/vegetables/food -1.006 0.452 -0.023 0.004 
Lumber -0.532 -0.512 -0.050 -0.129 
Chemicals -0.628 -0.942 na na 
Fuel oil except gasoline -0.386 -1.043 na na 
Refined petroleum products -0.956 -0.449 na na 
Metallic products -1.176 -0.332 -0.059 -0.099 
Non-metallic products -1.047 -0.492 na na 
Paper, plastic, etc na na 0.007 0.003 
Stone, clay na na 0.025 0.016 
Iron/steel na na -0.053 -0.013 
Non-electrical machinery na na -0.032 -0.010 
Electrical machinery na na -0.151 -0.061 
a Oum’s study is based on Canadian data with a base year of 1970 using compensated demand curves. 
b Friedlaender & Spady use a translog function on US data for 1972. na – not available. 

Source: Oum (1979) and Friedlaender & Spady (1980). 

As seen in the table, the differences in the reported elasticity values between the two 
studies are quite large. This may be attributed to the differences in the freight tasks 
and logistics networks between the two countries at the time. But it also highlights 
that different commodity tasks have different degrees of substitutability between 
rail and road freight transport modes. Overall, however, the majority of values cited 
indicate a low, or inelastic, cross price elasticity for road and rail. 

In order to determine the substitution elasticities within the road freight transport 
sector for Australia, reference was made to Oum’s frequently cited review of the 
literature (Oum et. al. 1990). While this source provides indications of truck own 
price elasticities by commodity, no cross price elasticities between road and rail, or 
even between truck classes, are reported (table G.2). Again, the majority of values 
are shown to be inelastic, or price insensitive.  
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Table G.2 Truck price elasticities by commodity 

Commodity Elasticities

Chemicals 0.98, 1.87–2.31
Corn, wheat, etc 0.73, 0.99
Foods 0.32–0.65, 1.25–1.54
Fuel oil (except gasoline) 1.07
Lumber 0.14, 0.56, 1.55
Machinery 0.04–0.78, 1.09–1.23
Primary metals and metallic products 0.41, 0.18–0.28, 1.08–1.36
Non-metallic products 0.56
Paper, plastic and rubber 1.05, 2.01–2.97
Refined petroleum products 0.52, 0.66
Stone, clay, glass 1.03, 2.04–2.17
Textiles 0.43–0.77
Transport equipment 0.29

Source: Oum et al (1990) p. 27. 

Given the lack of supporting data or empirical evidence, the choice of cross price 
elasticities is a difficult one (see, for example, BTRE 2006e and NTC 2005d). 
Indeed, the ACCC states: 

It is difficult to predict the quantitative modal shifts in response to any changes in 
inter-modal price relativities. It would depend, among other things, on the nature of the 
contestable traffic and the relative operational efficiencies of the two transport modes. 
(sub. 44, p. 9) 

These operational efficiencies will vary by freight task — for example, type of 
commodity and distance — and across companies performing these tasks. Distance 
carried also plays a role in determining the degree of price sensitivity between the 
modes (NTC, sub. 17 and ACCC, sub. 44). Tables G.1 and G.2 provide overseas 
evidence of the degree to which price sensitivities can vary by type of freight.  

The task of determining elasticities for Australia is severely hampered by the lack of 
consistent, reliable and detailed data series for freight quantities and prices. The 
National Transport Commission (NTC) states that ‘data constraints are pervasive, 
affecting almost all areas of the transport system’ (NTC, sub. 17, p. 94). The NTC 
also states that: 

Although work has been undertaken on demand elasticities for roads and cross 
elasticities between road and rail it has been limited due to the lack of data to calculate 
elasticities. (sub. 17, p. 72) 

Based on the evidence available, the Commission considers that the substitution 
elasticities presented in table G.3 represent reasonable price sensitivities between 
articulated road and rail freight, as well as between types of road freight, within the 
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commodity and geographic structure of MMRF.4 These are consistent with both the 
international literature and those applied in Australian studies elsewhere. 

Table G.3 Elasticities applied to the MMRF model 
Selected MMRF commodities  

 Articulated 
Road/Rail 

Articulated 
Road/Non-

articulated Road

  Articulated 
Road/Rail 

Articulated 
Road/Non-

articulated Road

Livestock 0.00 0.50 Wood Prods 0.75 0.50
Crops 0.70 0.75 Paper Prods 0.75 0.50
Forestry 0.60 0.50 Printing 0.90 0.90
Fishing 0.60 0.75 Petrol Prods 0.30 0.50
Coal 0.30 0.50 Chemicals 0.30 0.90
Oil 0.30 0.30 Rubber Plastic 0.50 0.90

Gas 
0.30 0.30 Other 

NmMinProds 
0.50 0.90

Iron/Ores 0.30 0.30 Cement Lime 0.20 0.50
Other MetalOres 0.30 0.30 Iron Steel 0.75 0.50
Other Mining 0.30 0.30 Basic NferMtl 0.75 0.50
Food 0.80 0.50 Metal Prods 0.75 0.50
Drinks 0.80 0.50 Transport Equip 0.50 0.30
Other Manuf. 0.90 1.00 Other Equip 0.50 0.50
Textile Cloth 
Foot 

0.90 0.50  
 

However, given that all of the modelling scenarios discussed within this appendix 
are at least partially dependent on assumptions made about the contestability of the 
freight task, sensitivity tests are conducted. By applying substitution elasticities that 
are highly elastic, based on estimates derived for some of the freight corridors on 
which road/rail contestability is likely to be highest, the degree to which results are 
dependent on assumptions of price sensitivity can be determined.5 

While the results of the elasticity estimation presented in appendix F, as well as the 
international literature, give greater credibility to the inelastic estimates, the 
sensitivity analysis arguably provides an ‘outer’ benchmark for the degree of 
contestability between the two modes. The results discussed below therefore are 
based on the inelastic estimates outlined in table G.3, while the more elastic results 
are discussed as a point of comparison. 

                                              
4 MMRF uses a constant elasticity of substitution (CES) function which differs from a cross price 

elasticity. The two measures are related through cost shares as follows: εkj = σ * cost share, 
where ε is the cross price elasticity between k and j and σ is the CES measure between the two. 

5 Specifically, using Starrs’ estimates for short and medium haul freight. The method of deriving 
these estimates causes the author to acknowledge that they may be high, stating ‘… the increase 
in rail demand [using these values] is most likely over-estimated’ (MM Starrs 2005, p. 13). 
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G.2 Alternative approaches to heavy vehicle freight 
charges 

The current heavy vehicle charging system has been criticised for several reasons, 
notably regarding methods of cost allocation and the determination of the 
appropriate cost base (chapter 5). The first of the two pricing scenarios presented 
here addresses the issue of network cross-subsidisation between truck classes. 
Under the current heavy vehicle pricing system, charge revenues for some classes of 
truck, particularly rigid trucks, over-recover their allocated costs, while revenues 
from others, such as B-doubles, do not cover their allocated network costs. Further, 
in aggregate, heavy vehicles fail to recover their allocated network costs 
(section 5.2).6  

The first scenario adjusts charges so that articulated trucks (including B-doubles) 
and non-articulated trucks each exactly cover allocated costs. This is referred to as 
the fully allocated cost, or FAC, scenario. The net impact of these changes is to 
increase charges on articulated trucks and decrease them on non-articulated trucks 
(table G.4).7 This will ensure that heavy vehicles recover their allocated cost and 
that all network cross-subsidies across truck classes are removed. 

Table G.4 Changes to heavy vehicle charges to ensure all classes recover 
allocated costs (FAC scenario) 

 Current allocated 
cost 

Current charges 
collected   Change in charges collected 

 $m $m $m % 
Rigid trucks (‘non- 
 articulated’) 470 534 -64 -11.9 
Articulated trucks  1050 932 118 12.7 

Data source: Commission estimates. 

Another criticism of the current truck charging system is that costs are not properly 
attributed either to road vehicles as a group or between classes of heavy trucks 
(section 5.3). Tables B.1 and B.2 in appendix B outline some alternative models that 
have been put forward for allocating road maintenance and capital expenditure, 
respectively. The second pricing scenario therefore, investigates the impact of a 
different costing approach that applies an alternative cost allocation rule. 

                                              
6 This does not include buses. When buses are included, heavy vehicles in aggregate do recover 

their allocated costs. 
7 The change in price is applied to replicate an increase in registration charges on trucks. 
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The alternative cost allocation model put forward by the Bureau of Transport 
Economics (BTE 1999a) illustrates the largest increase in the costs allocated to 
heavy vehicles of the studies summarised in appendix B. As such, the cost 
allocations set out in table G.5 can be thought of as an upper bound estimate of a 
possible alternative allocation to heavy vehicles within the current PAYGO, 
fully-allocated cost approach of determining heavy vehicle road user charges. 

Table G.5 Changes to heavy vehicle charges under alternative attribution 
models (BTE scenario) 

 Allocated costa Change chargesb Change charges 

 $m $m % 
NRTC (1998) (base case) 
 Rigid (‘non-articulated’) trucks 470 - -
 Articulated trucks 1050 - -
BTE (1999a) 
 Rigid (‘non-articulated’) trucks 609 139 29.5 
 Articulated trucks 1485 436 41.5 

a Common costs estimates from all studies are allocated according to vehicle kilometre travelled. b Change is 
relative to the base case (2nd Determination) cost allocation parameters. 

Data source: Commission estimates. 

Alternative cost attribution approach 

The Commission also investigated an alternative cost attribution scenario. The 
scenario was based on broadening the cost base to be allocated across road users 
and changing the cost attribution parameters to attribute more costs to articulated 
trucks. It focused on the more ‘conservative’ elements of the current NTC approach 
(chapter 5). The scenario: 

• included an additional 25 percentage points of both rural and urban local road 
expenditure in the cost base to be allocated across all road users; 

• included articulated truck enforcement expenditure in the cost base (attributed on 
the basis of vehicle kilometres travelled (VKT)); and 

• adopted a ‘mid-range’ cost attribution to articulated trucks (taking the mid-point 
of the cost attributions estimated using the NTC and the BTE (1999a) cost 
attribution models). 

The scenario implied approximately the same overall increase in road user charges 
as adopting the BTE (1999a) cost allocation parameters (about 37 per cent across all 
heavy vehicles). Therefore, any impacts on freight activity and modal share would 
be expected to be consistent with those modelled under the BTE scenario.  
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Applying increases in road user charges to the model 

In order to estimate the impact of an increase in road user charges on road freight 
industry’s costs, it is necessary to determine the proportion of total costs that these 
charges represent. The Commission used two approaches to make this 
determination. The first, based on calculations of total revenue collected from road 
user charges (chapter 5) and total industry costs, provided an estimate of 6 per cent 
in aggregate.8 However, this represents an average across all truck types. The NTC 
(2005d) reports that registration charges for articulated trucks account for 4 per cent 
of operating costs, and 3 per cent for rigids. Accounting for fuel excise is difficult 
given the lack of a consistent data source, but clearly would increase the cost share 
for both categories. However, as there is no reliable data on which to base such an 
increase, we have based the simulation on the 6 per cent value.  

Results of changes in truck charges9 

The effects, as modelled in MMRF-NRA, on freight prices and activity levels of  
the BTE and FAC pricing scenarios are shown in figures G.1 and G.2, respectively. 
An increase in charges for articulated and non-articulated trucks (the BTE scenario) 
increases the price of the respective transport services. An increase in charges for 
articulated trucks and a decrease for non-articulated trucks (the FAC scenario) 
increases the price of articulated transport services, but decreases the price of 
non-articulated services. The price of rail freight, in both scenarios — which is not 
directly affected by any modification of road charges — does not change. As freight 
demand declines across the land freight industry, any potential price increase by rail 
is stifled. Figure G.1 shows that the percentage price changes are small in both 
scenarios with a maximum change of about 2.6 per cent for articulated trucks in the 
BTE scenario. All other changes are below 2 per cent. This reflects the fact that 
road user charges are a relatively small percentage of total costs to the freight 
industry. 

                                              
8 These calculations are based on 2001 values to be consistent with the ABS database. 
9 In this appendix, quantity changes in freight output will be expressed in tonnes while those for 

other economic variables, such as gross domestic product or exports, will be expressed in terms 
of changes in real values. 
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Figure G.1 Change in price of road and rail freight, pricing scenarios 
% change 
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Data source: Commission estimates. 

Figure G.2 Changes in freight output, pricing scenarios 
% change, tonnes 
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These price changes induce output changes through two main mechanisms:  

• First, all else equal (including the quantities transported), the change in relative 
prices induces substitution between modes of transport. The size of this effect 
depends on the relative price changes as well as on the elasticities of 
substitution.  

• Second, the change in transport costs will feed through to the prices of the 
commodities transported and induce changes in demand for these commodities. 
This effect will have a greater impact the higher the share of transport costs in 
the price of a commodity, and the more price sensitive is the demand for the 
commodity.  

The estimated changes in demand for transport services due to a change in road user 
charges are small (figure G.2). The price changes resulting from the FAC scenario 
are too small to elicit any appreciable changes in output. The changes in demand for 
transport services are larger for the BTE scenario, but still small considering the 
size of the increase in road user charges (+41 per cent for articulated and 
+29 per cent  for non-articulated trucks) (table G.5). Rail output falls with the fall in 
road output under inelastic cross-price assumptions, suggesting that the two modes 
in aggregate may be more complementary in nature, than competitive. The 
contraction in the freight market that results from higher road freight prices offsets 
rail’s modal share gains (figure G.3), resulting in a net decline in rail freight output. 
In other words, rail gains a bigger market share of a smaller market, and its output 
falls. 

How are modal shares affected? 

Given the small changes in output resulting from the FAC scenario, only the modal 
shifts for BTE scenario will be discussed. Non-articulated truck freight gains market 
share within the road freight sector as a result of the BTE change, because its 
relative price increase is less (figure G.4). Although charges to both truck classes 
increase under this scenario, the charges on articulated trucks increase nearly 
12 percentage points more than charges on non-articulated trucks. This allows 
non-articulated road freight to gain a price advantage and increase its intra-modal 
market share, to the extent that the two are substitutable for a given freight task. 
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Figure G.3 Substitution between articulated road and rail freight, BTE 
% change, tonnes 
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Data source: Commission estimates. 

When charges on articulated trucks increase, to the extent this increases prices 
charged for freight transport on articulated trucks, rail stands to gain. The 
magnitude of the gains will be affected by the relative size of road’s price increase 
and the degree of intermodal substitution assumed in the model. Rail’s gains are 
thus larger as a result of the BTE change (figure G.3), though the FAC scenario also 
results in an increase in rail’s share of the contestable market. The overall gains are 
small (less than 1 per cent), with the Northern Territory experiencing the largest 
increase (a 0.9 per cent increase).10 The shift to rail is largest in this jurisdiction as 
it has the largest freight costs as a percentage of total costs of any jurisdiction. 

                                              
10 The apparently large increase in rail freight in the Australian Capital Territory is due to the 

small initial base of rail freight in that region.  
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Figure G.4 Substitution between types of road freight, BTE price model 
% change, tonnes 
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There are three reasons why there is little movement from road to rail: 

1. The small percentage that road user charges represent in overall freight costs 
(6 per cent). Increasing charges by between 30 and 40 per cent only increases 
road freight prices by a little over 2 per cent. 

2. The degree of substitutability between the two modes, overall, has been shown 
to be quite inelastic (appendix F) and, thus, most cross price elasticities are set 
relatively low. However, even when these elasticities are assumed to be high, 
there is still limited movement in each mode’s output (road falls an additional 
1 per cent and rail gains about 1 per cent). This stems from the third reason for 
the small increase in rail freight. 

3. The increased price differential in freight costs is only applicable to a small 
portion of rail’s freight task (ATA sub. 9, ARTC sub. 11). Rail’s biggest freight 
customers, for example coal and iron/ore, do not easily (if at all) switch to road. 
Thus only rail’s marginal freight task is affected by the changes in road freight 
prices. 

The aggregate results are unlikely to apply uniformly across all freight markets. For 
example, on interstate corridors carrying commodities with relatively higher cross 
price elasticities, such as some foods, textiles and other manufacturing, there is 
likely to be a greater modal shift than for the freight market as a whole. On the other 
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hand, the aggregate modal shifts for rail may be overstated as cross-price elasticities 
are applied by commodity and are not differentiated by location — urban, rural; 
interstate, arterial — and thus substitutability is assumed even though competitive 
rail lines may not be available. 

These outcomes also highlight the difference between the substitution and incomes 
affects that arise as a result of a price change. As discussed in appendix F, most 
elasticity estimates cited from Australian studies are modal choice, as opposed to 
demand, elasticities. That means they measure the response in market share, from a 
change in an alternative mode’s price, within a fixed aggregate market. However, as 
discussed above, price changes affect the aggregate demand for freight and thus will 
affect market size, as well as shares.  

The results presented here suggest that the income effect tends to dominate the 
substitution effects. The 2 per cent increase in road freight price did induce a modal 
shift in rail (of over 0.4 per cent), owing to the substitution effect alone. The overall 
decline in rail’s output, however, is a direct result of the declining aggregate freight 
market induced by the price increase in road freight. Those studies ignoring the 
resulting income effects will thus tend to over- (or possibly under-) state the effect 
of price changes on a competing mode’s total output. This is consistent with the 
results presented in appendix F which showed evidence of complementary when 
including income in elasticity estimates for parts of the rail freight task. 

How does changing relative charges between truck classes affect regional 
economic activity? 

The impact on the economic activity, or Gross State Product (GSP), in each State 
and Territory as a result of the FAC and BTE scenarios is shown in figure G.5. The 
effects are all less than 0.3 per cent. Nationally, economic activity falls in the BTE 
scenario by a little under 0.1 per cent. In other words, there is only a small change 
in the aggregate. In the FAC scenario, there is no discernable change in national 
economic activity.  

In the BTE scenario, New South Wales, Victoria and the ACT experience very 
small declines in activity, due to the relatively smaller proportion transport costs 
represent in these jurisdictions. In contrast, Western Australia, the Northern 
Territory and Tasmania, experience relatively greater declines in output as these 
jurisdictions have larger freight costs. Thus, the impact of higher freight prices is 
felt more acutely than in other jurisdictions.  
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Figure G.5 Changes in total output (GSP) by region from various charging 
optionsa 
% change, real 

-0.3

-0.2

-0.1

0

0.1

NSW VIC QLD SA WA TAS NT ACT National

BTE FAC

 
a National results refer to GDP. 

Data source: Commission estimates. 

In contrast, in the FAC scenario, most jurisdictions experience no real change in 
GSP. A few jurisdictions experience small increases in activity, namely Western 
Australia, the Northern Territory and Tasmania, due mainly to increasing exports.  

A note of caution should be used when interpreting the impacts on economic output 
from an increase in road user charges as only a part of the story has been 
represented in these scenarios. An increase in road user charges would generally 
lead to an increase in road spending. This, in turn, would improve the conditions for 
(at least some) road users and in turn, increase economic activity. Therefore, the net 
impact of increasing road user charges would more than likely be an increase in 
GSP across States and Territories. 

Examining changes in regional flows of goods and services between jurisdictions, 
further validates the outcomes observed in the GSP results; intra-regional flows of 
goods and services decline when freight prices increase (figure G.6). 
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Figure G.6 Change in regional inflow of goods and services, BTE price 
model 
% change, real 
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Data source: Commission estimates. 

However, because the changes in truck user charges do not greatly affect the price 
of industry outputs, these declines are all small (less than 0.8 per cent). Again, 
jurisdictions with comparatively larger freight tasks experience the largest declines 
when freight charges increase, because it becomes more attractive to source goods 
from jurisdictions that require less freight transport. The jurisdictions with a smaller 
freight task experience the largest gains when freight charges rise, because it 
becomes relatively more attractive to source freight from lesser distances, as the 
increase in freight transport costs benefits short distance freight more than long 
distance freight.  
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Figure G.7 Change in the distribution of the flow of goods and services for 
each region, BTE price modela 
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a  Each column indicates that region’s total change in inflows from all domestic sources. 

Data source: Commission estimates. 

The relative distribution of the change in the sources of goods under the BTE 
pricing scenario is shown in figure G.7. It shows that, for the aforementioned 
reasons, sourcing of goods and services from jurisdictions with larger freight tasks 
falls the most. This is particularly true for freight transported from Western 
Australia and the Northern Territory to New South Wales, Victoria and Tasmania. 
These origin–destination pairs involve longer distances, and hence the impact of 
higher freight prices is felt more acutely by those shipping freight on these routes.  

None of the proposed changes to the charging structure of heavy vehicles lead to 
significant changes in either freight demand or overall economic activity. While the 
BTE model, resulting in the largest increases in heavy vehicle charges, does lead to 
some reduction in freight output and regional output, these, again, are quite small.  

If changing the truck charging system leads to improved resource allocation and 
therefore efficiency gains, in addition to those effects captured by the model, the 
results suggest that these efficiency gains need only be small to generate overall 
benefits to the economy in excess of the losses experienced through higher road 
user charges. 



  
 

 MODELLING IMPACTS G.19

 

G.3 How are regulatory and institutional reforms likely 
to affect the freight industry? 

The second set of scenarios examines the potential impacts of regulatory and 
institutional reforms within the land freight industry. Chapters 9, 10, 11 and 12 
outline the case for reforms to promote more efficient road and rail freight transport. 
Proposed measures to promote rail and road efficiency are summarised in box G.4. 

 
Box G.4 Potential reforms for road and rail 

Rail 

• Expediting national consistency and coordination in rail access regimes, pricing and 
other regulatory frameworks — including operating practices and technical 
standards, especially a single institutional framework for safety regulation. 

• Stricter application of the corporatisation model to government-owned railways 
including greater transparency of funding of Community Service Obligations. 

• Allowing rail operators freedom to engage in pricing discrimination that might 
facilitate greater recoupment of costs where this has the potential to increase 
efficiency. 

Road 

• Replacing prescriptive regulations with performance-based regulations to promote 
flexibility and innovation. 

• Removing regulatory inconsistency, overlap and duplication between jurisdictions by 
developing nationally consistent and coordinated approaches to road regulation, 
ensuring all regulation is rigorously evaluated to demonstrate net benefits. 

• Improving existing road funding and investment decision making, for example, by 
broader application of AusLink transparency and consultation principles and 
instituting an appropriate institutional framework, such as a road fund, to promote 
efficient spending. 

More fundamental road reforms  

More fundamental reform could involve the commercialisation of road provision and 
pricing which is likely to be more efficient, innovative and responsive to user demand, 
thus stimulating further productivity gains. More commercial road provision could 
involve mass–distance location-based charges for national highways, for example.  
 

These reforms are likely to have two main impacts. The first is the impact on the 
productivity of the freight industry itself. By reducing costs and improving resource 
allocation — such as by harmonising regulation across jurisdictions, or allowing rail 
to adopt efficient pricing strategies — the reforms will enable the land freight 
industry to produce a given output with fewer inputs, and thus, at less cost. 
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The second impact is from an improvement in the efficiency of infrastructure 
spending. It has been shown that infrastructure spending has a positive productivity 
impact, not only on the freight industry, but on the wider economy as well (see, for 
example, Aschauer 1989, Otto and Voss 1996 and OECD 2006a). 

 
Box G.5 Participants’ views 
Participants identified areas where reforms would lead to productivity improvements in 
both road and rail. These include:  

Opportunities identified by participants for productivity gains in road freight transport: 

• achieving higher mass limits for trucks throughout Australia (Australian Trucking 
Association, sub. 9; NSW Minerals Council, sub. 10); and  

• the extension of Performance Based Standards in order to give greater flexibility to 
designers and operators of road vehicles to meet objectives in low cost ways 
(NTC, sub. 17). 

Opportunities for productivity gains in rail freight transport that have been identified 
include: 

• improving coordination between above- and below-rail operators. For example, 
timely and accurate information sharing between above- and below-rail operators 
(such as container tracking) would improve the performance of the rail system as a 
whole (for example, by minimising lost or delayed containers) (PJP 2005); 

• synchronising investments in track, terminals and rollingstock to ensure that 
investments such as longer trains are accompanied by parallel investments in 
longer passing loops (ARTC, sub. 11; Pacific National, sub. 41); 

• the promotion of more responsive signalling and communication systems to enable 
better access to train paths and thus increased track capacity 
(Queensland Rail, sub. 53); and 

• determining the optimal rail design standards to achieve increased productivity, for 
example higher axle load limits and greater clearance to enable increased use of 
double stacking (NTC, sub. 17; PJP 2005).  

 

Quantifying anticipated productivity gains  

Anticipated impacts on the land freight industry 

There are a number of studies examining potential productivity gains that could 
result from reforms in the transport sector. However, few involve actual estimation 
of effects. Most rely on historical change or judgement. This is due to a lack of 
empirical data, hindering the ability to satisfactorily quantify the link between 
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reforms and changes in economic activity (Eddington 2006). However, such links 
have been made in a qualitative way. 

In 1989 the Industries Assistance Commission examined the issue of road and rail 
reform, suggesting that reforms in road maintenance and construction could lead to 
a productivity increase of 10 per cent (IAC 1989). In the Hilmer study (IC 1995) the 
Industry Commission estimated that moving to a uniform regulation system under 
the then-newly formed NTC would increase labour and capital productivity in road 
by 5 per cent.  

More recently, the Productivity Commission examined the impact of National 
Competition Policy (NCP) reforms on major infrastructure, including road and rail, 
focusing on the effect on rural and regional areas (PC 1999b). Productivity gains 
anticipated from these reforms, at that time, were: 

• rail — continued corporatisation and movements to ‘best practice’ could be 
expected to lead to capital, labour and materials productivity improvements of 
just over 8 per cent. 

• road — adoption of NRTC proposals dealing with heavy vehicle charges, 
transportation of dangerous goods by road, mass limits, and other measures 
could be expected to lead to improved labour, capital and materials productivity 
of just under 3 per cent. 

These were considered to be ‘outer envelope’ changes — the maximum (static) gain 
possible were the reforms to be fully implemented.  

Subsequently, the Commission examined actual changes experienced during the 
1990s in the key infrastructure activities encompassed by the NCP reforms 
(PC 2005c). The report found increases in labour productivity (in terms of 
employment per unit of output) in rail of over 60 per cent during that period. The 
resulting increases in jurisdictional output (measured in conjunction with similar 
increases in labour productivity for ports) were then estimated and found to be 
between 0.25 (Australian Capital Territory) and 1 per cent (Western Australia). 

The consulting firm, Sinclair Knight Merz Pty Ltd (SKM 2006) outlined a series of 
proposals designed to lessen the socio-economic impacts of the anticipated doubling 
of Australia’s freight task over the next 20 years. The report also indicates 
productivity gains associated with various reforms which are broadly consistent 
with proposals in this report. Totalled together, potential productivity gains were 
assessed to be around 10 per cent for road and 6 per cent for rail. 

Preliminary modelling undertaken by Victorian Treasury estimated proposed 
improvements in the road pricing structure would lead to productivity increases of 
5 per cent as well as improved road cost savings. In the rail sector, improved 
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vertical integration and below-rail capital stock was estimated to reduce the cost of 
capital. In addition, productivity improvements of 16.5 per cent were anticipated as 
rail moves to ‘world’s best practice’. Together, these improvements in the road and 
rail sectors lead to an increase in Gross Domestic Product (GDP) of 0.15 per cent. 
The report stresses these findings are preliminary (Victorian Department of 
Treasury and Finance 2005b). 

According to Dimopoulos (2006), introducing performance based standards in the 
road freight industry would lead to substantial productivity gains. Allowing larger 
trucks in specific areas would reduce truck trips to terminal/ports by as much as 
50 per cent. The implementation of longer trailers is said to save one trip in four, 
while SMART trucks would improve productivity by 37 per cent and reduce fleet 
numbers by up to 20 per cent. 

In an earlier study, Cox (1994) examined estimates of the impact of microeconomic 
reform on the transport sector. He cites various reports estimating productivity 
increases as a result of a number of reforms for the road sector of between 2 and 
10 per cent, leading to increases in GDP of between 0.3 and 2.5 per cent.11 

Potential impacts of improved infrastructure spending 

It is generally accepted that improved infrastructure spending leads to economic 
gains (box G.6). However, there is debate about the size of these gains as well as 
about the mechanisms through which they affect economic activity (see, for 
example, Lakshmanan and Anderson 2002, Eddington 2006 and OECD 2006a). 
While the freight industry is an obvious beneficiary of any improvements in road 
and/or rail infrastructure spending, these improvements have wider economic 
impacts, including on government, households and non-freight users of the road and 
rail infrastructure. Generally, studies measuring the direct impact of changes in 
infrastructure spending on GDP tend to pick up these wider benefits while those 
focusing only on the freight industry may not.  

                                              
11 The GDP growth estimate of 2.5 per cent involved increased investment spending on road 

(through improved allocative measures) of almost $49 billion over 20 years. The other studies 
cited in Cox (1994) report increases in GDP, due to more efficient road spending, of between 
0.27 and 0.5 per cent. 
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Box G.6 Relationship between infrastructure spending and economic 

output 
Productivity improvements leading to increases in economic output can come about in 
several ways. The first is through reductions in inefficiency using existing technology. 
Second, a shift in technological knowledge and capabilities can shift production 
abilities. Finally, differences in environmental or operating circumstances can affect 
input/output use. The reforms discussed in this report will feed into the economy mainly 
through the first type of productivity impacts. That is, improvements in institutional 
structures and regulatory reform should lead to a more efficient allocation of resources. 

While the reforms suggested in this report may affect the rate of technological change 
in the road and rail industries — the second type of productivity increase — many of 
these changes are likely to occur regardless, and thus are not explicitly considered in 
the modelling, which is concerned with policy actions. 

The exact nature of the link between public infrastructure spending and productivity 
improvements has been debated over the years (Fernald 1999 and Eddington 2006). 
For such investment to lead to productivity gains, it must be a cause of, not a reaction 
to, economic growth. On balance, recent studies, including a recent OECD report 
(2006b), have found that road infrastructure investment does induce productivity 
increases in an economy.  

However, there is no consensus about the extent to which these gains are still 
available. Fernald (1999) found that diminishing returns from infrastructure spending 
set in once the road network in the United States was completed (around 1973). This 
idea of declining returns from investment in mature networks is also supported by the 
OECD (2006b), Song (2002) and Eddington (2006). Infrastructure spending on an 
established and completed road network, therefore, would not be expected to elicit as 
large gains in productivity as those experienced during the completion of such a 
network.  

… the productivity enhancing benefits of additional infrastructure spending is determined by 
whether the infrastructure stock is in “wealth-maximising” equilibrium (i.e. is optimal). Where 
infrastructure stocks are below optimal, additional spending on infrastructure is productivity-
enhancing, whereas additional spending on infrastructure is destructive of wealth when 
infrastructure stocks are above optimal (i.e. overbuilt). (OECD 2006b, p. 192) 

The infrastructure spending envisaged for Australia encompasses both aspects of 
productivity gain; that is, spending associated with both the augmentation and upgrade 
of a network.  

A recent transport study for the UK (Eddington 2006) states that falling transport 
costs have led to estimated increases in GDP of between 2.5 and 4.4 per cent. It 
finds that  

… transport policies offer some remarkable economic returns with many schemes 
offering benefits several times their costs, even once environmental costs have been 
factored in. (Eddington 2006, p. 1) 
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The various institutional reforms outlined in this report are likely to increase the 
efficiency, and thus productivity, of infrastructure spending. Consequently, these 
reforms are modelled as a productivity increase in the production of road and rail 
freight services. 

As transport infrastructure and service improvements reduce costs and increase 
accessibility for various market actors — input suppliers, labour and customers — 
markets expand as do market opportunities (especially with respect to overseas 
markets). A general equilibrium model captures these broader effects on economic 
activity. Box G.7 illustrates the general equilibrium effects of improvements in 
infrastructure spending on overall economic activity. 

Econtech (2004) applied a general equilibrium framework to investigate the impact 
of changing infrastructure investment on economic activity in Australia. The report 
argues that inadequate government spending has impeded investment in road and 
rail infrastructure and led to under-investment, especially for rail.  

This massive expansion [needed] in the rail sector  reflects the aged nature of the 
capital stock in this industry so a significant amount of investment is required to 
improve the existing capital stock as well as expanding the capital stock. (Econtech 
2004, p. 24) 

The report bases its estimates of under-investment on a variety of sources including 
the Institute of Engineer’s Annual Infrastructure Report Card, and reports by the 
Australian Automobile Association, Allen Consulting and National Economics. 
Econtech determined that, based on these sources, the amount of under-investment 
warranted a 65.2 per cent increase in the capital stock of rail and an 18 per cent 
increase for road. Similar calculations were made for infrastructure investment in 
water, electricity and gas.  

The results show that increasing infrastructure investment spending by these 
amounts, would increase GDP by 0.8 per cent. This implies an output elasticity of 
0.13 according to Econtech. That is, a 1 per cent increase in infrastructure spending 
leads to a 0.13 per cent increase in GDP. Prices for the transport industry as a whole 
would fall by about 4.5 per cent while production volumes increase 5 per cent in rail 
and 2 per cent in road. As the exercise involved redressing reported 
under-investment in water, electricity and gas infrastructure, as well as road and 
rail, it is impossible to determine how much the results are solely attributed to 
changes in road and rail infrastructure spending. 
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Box G.7 General equilibrium effects of infrastructure investment 

Transport
Infrastructure
Investments

Improved Freight/Service Attributes:
(lower costs, time-savings, 

more reliability, new services)

Increase Accessibility and Market Expansion
(Gains from Trade)

Improved
Labour
Supply

Export & Import Expansion &
Competitive Pressures

Expanded
Production

Economic
Restructuring
Exit/Entry of

Firms

TFP (Total Factor Productivity) & GDP Growth

Increasing
Returns to

Scale &
Spatial 

Agglomer-
ation

Effects

Innovation 
& Technical

Diffusion

 
Source: Lakshmanan and Anderson (2002).  

AusLink’s White Paper uses BTRE estimates (generated using MMRF) to highlight 
the potential benefits of increased transport efficiency on GDP. They state that a 
1 per cent improvement in the efficiency of delivery of national transport services 
will increase annual GDP by approximately $500 million in 2002 
prices (DOTARS 2004). This translates into an implicit output elasticity of 0.07. 
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Productivity gains applied in the model 

Most of the studies outlined above have applied potential productivity gains 
determined from experience or expert judgement, rather than empirical estimation. 
These studies have generally used productivity increases of between 2 and 
16 per cent. These include gains from labour productivity, capital productivity as 
well as potential benefits of policy reforms. In order to capture all aspects of 
potential efficiency gains for both road and rail, the Commission has applied a 
5 per cent productivity increase on all inputs to the production of the freight task: 
that is, a 5 per cent increase in the productivity of materials, capital and labour 
inputs, for both road and rail. 

In applying this potential productivity gain within the context of the current 
modelling, several factors should be kept in mind. 

First, the productivity increases described above are often the result of 
broad-ranging reform packages that potentially affect many aspects of the economy 
(Victorian Department of Treasury and Finance (2005b) and Econtech (2004) for 
example). In that sense, they overstate potential gains from the types of reform 
proposed here. 

Second, even those studies focusing on the freight sector generally consider only 
one type of productivity improvement, such as labour productivity, or one aspect of 
transport infrastructure, such as investment spending on roads (PC 2005c and 
Cox 1994, for example). The reforms contemplated in chapters 11 and 12 
potentially affect both labour as well as the capital spending of the freight 
companies themselves (for example, potentially larger trucks for road and upgrades 
in the rolling stock for rail). There are also potential reductions in other input costs 
as regulatory processes are streamlined. Applying productivity gains from these 
studies would understate the potential gains from the reforms proposed here. 

Third, some of the productivity gains cited above (DOTARS 2004, for example) are 
applied to, or derived from, changes in total public infrastructure spending. When 
determining the appropriate size of the productivity increase, the Commission is 
concerned with road and rail freight industries only. 

Fourth, it is unlikely that the proposed reforms in rail will affect ancillary below-rail 
operators to the same extent as it does those operating on non-ancillary lines. 
Indeed, many of these rail lines already operate at world’s best practice. Thus, when 
applying the productivity increases for rail, ancillary rail operators are excluded. 

Finally, while there are two potential sources of productivity gain — improved 
efficiency and resource allocation within the industry itself; and improvements in 
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the efficiency of infrastructure spending in general — these two effects are not 
additive. Rather, they overlap and interact so that applying a separate productivity 
improvement for each could potentially lead to double-counting. 

Is there relatively more ‘headroom’ for road? 

Those studies examining increases in the productivity of the rail sector have shown 
substantial gains since the reforms of the 1990s. Indeed, as outlined in section 2.3, 
publicly owned railways enjoyed a 10 per cent per annum increase in productivity 
over that period. Thus, it would appear that the commercialisation of the rail 
industry has helped spur the rail industry to improve its performance. While more 
needs to be done (sections 11.1 and 11.2), it is unlikely that rail could continue to 
make reform-related gains at the rates which followed the sweeping reforms in the 
previous decade. 

Some of the more fundamental reforms proposed in the road sector, however, do 
have the potential to lead to greater productivity gains for this sector. Such 
productivity improvements could possibly be as high as 10 per cent. This value is 
consistent with productivity gains which have followed the commercialisation of 
other sectors, as well as earlier road reform modelling undertaken by the 
Commission and proposed by other studies (Dimopoulos 2006). Thus, a second, 
more speculative, scenario is investigated, where the road sector is able to achieve 
productivity increases of 10 per cent. The results of this scenario are discussed in 
the summary at the end of this section. 

How would a 5 per cent productivity increase affect the freight task? 

Any increase in the productivity of the freight industry, all else equal, will reduce 
the price of freight. As the price of freight falls, freight demand expands and the 
output of both road and rail increase. This expansion is due both to the declining 
price of freight (first-round effects) and to an increase in demand because user 
industries’ own output expands (second-round effects). This subsequent 
second-round effect will tend to bid up the price of freight, partly reversing the price 
declines associated with the initial productivity gains. For example, a reduction in 
the price of rail freight will lead to a reduction in the costs, and the 
transport-inclusive price of coal. This stimulates demand for coal, further increasing 
coal’s demand for rail freight. 

The five per cent productivity increase applied to both road and non-ancillary rail, 
working its way through the mechanisms described above, results overall in a 
five per cent reduction in price for each mode (figure G.8). The fact that the final 
price change is equivalent to the initial productivity increase implies significant 
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second round effects. This observation is supported by the strong output changes as 
discussed below. 

Figure G.8 Change in the price of road and rail freight as a result of a 
5 per cent productivity increase 
% change 
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Data source: Commission estimates. 

The resulting change in total output of road and rail freight is shown in figure G.9. 
Nationally, rail’s increase is more than twice the increase in road articulated 
(2.1 per cent versus 1 per cent). This result stems from the relatively large derived 
demand for rail due to the expansion of exports in industries which tend to be rail 
intensive. The industries that expand their output the most are those for which 
freight makes up a large proportion of the cost of production. These industries, such 
as coal and metals-related industries, whose declining price improves their 
competitive position vis a vis overseas producers, experience an increase in exports 
which further increases the demand for rail freight (figure G.10).  
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Figure G.9 Change in output of road and rail freight industries as a result 
of a 5 per cent productivity increasea 
% change, tonnes 
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a In Victoria, articulated road experiences no change in output. 

Data source: Commission estimates. 

Figure G.10 Changes in exports for selected industries as a result of a 
5 per cent productivity increase 
% change, real 
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Mode share is relatively unchanged by a five per cent productivity increase in both 
modes (figure G.11). This is not surprising, given that both modes experience 
similar price changes. Thus, second round effects dominate total output changes. 
While both modes experience an increase in output, the increase in non-contestable 
freight demand results in a larger benefit for rail.  
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Figure G.11 Modal substitution between road and rail as a result of a 
5 per cent productivity increase 
% change, tonnes 

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

NSW VIC QLD SA WA TAS NT ACT National

Road Articulated  Rail Freight

Data source: Commission estimates. 

The degree of substitutability between road and rail assumed in the model appears 
to play a relatively minor role in the outcomes discussed above. Even when 
applying extremely elastic assumptions about mode substitutability, modal share 
changes are lower than one per cent for both modes. (Nationally, road increases 
about 0.2 per cent and rail’s modal share decreases by about 0.5 per cent).  

How do these changes affect regional economic activity? 

The effect of the productivity increase on the performance of each mode in each 
region depends on that region’s freight demand, the relative reliance on road and 
rail by industries located in each region, as well as on the changes in demand for the 
output of those industries in response to freight price declines. Those jurisdictions 
whose industries have high export content and large freight demands (such as 
Western Australia, Queensland, the Northern Territory and Tasmania) tend to have 
the largest increases in economic activity (figure G.12). Overall, GDP increases by 
just under 0.4 per cent. 
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Figure G.12 Change in total output (GSP) as a result of a 5 per cent 
productivity increasea 
% change, real 
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a National results refer to GDP. 

Data source: Commission estimates. 

The largest benefits to each jurisdiction come through a reduction in the prices of 
goods and services as a result of cheaper freight costs. This, in turn, leads to 
increased consumption. In fact, the expansion of consumption contributes to the 
growth in GSP in all jurisdictions — with consumption expanding the most in West 
Australia, followed by Tasmania and the Northern Territory. 

In addition to their prices being affected relatively more by decreases in freight 
costs, as discussed above, commodity exports tend to have high demand elasticities, 
and therefore do comparatively well when their prices fall relative to world prices. 
The exports expanding most as a result of the freight productivity increase, are coal, 
other mining, forestry, wood products, other non metal mineral products and other 
metals. This leads to expansions in those jurisdictions producing these goods, 
namely Queensland, Western Australia, Tasmania and the Northern Territory. 

The small GSP results for New South Wales, the Australian Capital Territory and 
Victoria — which experiences no real change in output — are due to the smaller 
proportion of freight costs in these three jurisdictions. Their lesser reliance on 
freight means that they do not experience the same price declines from 
improvements in freight transport as other jurisdictions, and therefore do not 
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experience increases in consumption or competitiveness needed to increase their 
exports or draw any additional investment.  

The relative decrease in prices in Western Australia and the Northern Territory due 
to decreased freight costs, also leads to decreases in import demand, both from 
foreign sources and from other jurisdictions within Australia as goods produced 
within these jurisdictions are now more attractive relative to imports. The resulting 
decreases in imports affect the GSP increases in these jurisdictions. 

As shown in figure G.13, the interstate flow of goods and services generally 
increases as a result of the productivity increase and subsequent reduction in freight 
costs. The changes range from a decrease of 0.1 per cent in both directions between 
the Australian Capital Territory and Victoria to an increase of 2.4 per cent from the 
Northern Territory to Tasmania. Flows of goods and services between the Northern 
Territory, Queensland and Western Australia all increase significantly also. 

Figure G.13 Change in the flow of goods and services between regions as a 
result of a 5 per cent productivity increasea 
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a Each column indicates that jurisdiction’s total change in inflows from an individual domestic source. 

Data source: Commission estimates. 

The distribution of these changes in inter-regional flow of goods and services as a 
result of the productivity increase is shown in figure G.14. As stated above, those 
regions with the largest freight costs, tend to benefit relative to other jurisdictions. 

All jurisdictions except Victoria and the Australian Capital Territory experience an 
increase in the flow of goods from all sources. The largest increases in the inflows 
to each of the other jurisdictions are from Western Australia in most cases. This is 
not surprising given the Western Australia’s large proportional freight costs.  
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The smallest increases, and in some cases declines, in inter-regional flows arise 
mainly when goods and services are sourced from regions which are geographically 
close, namely between New South Wales, Victoria and the Australian Capital 
Territory.  

Several submissions emphasise the — often disproportionate — impact of freight 
costs on rural and regional Australia (Government of South Australia, sub. 61; 
Local Government Association of Queensland, sub. 30; and the Australian Local 
Government Association, sub. 42). The Government of Western Australia stated 
that: 

Any increase in freight charges will increase the cost of living in remote areas and will 
exacerbate the already high levels of regional labour and skill shortages as well as 
increase the rate of urban drift. (sub. 27, p. 7) 

The converse, as demonstrated by the modelling, is that increases in productivity 
greatly benefit these communities as the cost of freight (a relatively significant cost) 
declines. 

Figure G.14 Change in the distribution of the flow of goods and services 
between regions as a result of a 5 per cent productivity 
increasea 
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a Each column indicates that jurisdiction’s total change in inflows from all domestic sources. 

Data source: Commission estimates. 

Possible impacts of more fundamental reforms in road 

As stated above, if more fundamental reforms were made in the road industry, there 
is the potential for greater productivity gains. Based on consideration of some 
existing studies’ estimates, the Commission has modelled a 10 per cent increase in 
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the productivity of road, along with the 5 per cent increase in rail, to obtain some 
estimates of economic impacts.12  

Under this more speculative scenario, figure G.15 shows that, nationally, road 
articulated expands its output by around 2.1 per cent, while rail increases by 
2.6 per cent. Thus, compared with the productivity increase presented above, rail in 
fact improves its position when road’s projected productivity gains double. (When 
both modes are assumed to have 5 per cent increase in productivity, rail’s output 
increases by 2.1 per cent while road’s increases by 1 per cent.) 

Figure G.15 Change in output of the freight industry as a result of a 
10 per cent increase in road productivity and a 5 per cent 
increase for rail 
% change, tonnes 
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Data source: Commission estimates. 

Rail’s ability to increase its gains in the market place — despite its price declines 
being relatively lower than that of road as a result of this differential productivity 
improvement (figure G.16) and modal share falling (figure G.17) — stems from 
several factors. First, as stated above, export industries, that continue to benefit 
from reductions in freight costs, tend to rely more on rail freight transport than road. 
Therefore, rather than substitution between the modes, it is the increase in demand 
for mainly non-contestable freight that sustains rail’s output.  

A further spur to rail’s output growth is the general expansion in the freight 
industry. As freight costs fall, economic activity expands, increasing demand for all 
freight, including rail. 

                                              
12 Rail excluding ancillary rail operators. 
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Figure G.16 Price changes in the freight industry as a result of a 10 per cent 
increase in road productivity and a 5 per cent increase for rail 
% change 
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Data source: Commission estimates. 

Figure G.17 Modal substitution between road and rail as a result of a 
10 per cent productivity increase in road and 5 per cent for rail 
% change, tonnes 
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Data source: Commission estimates. 
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Figure G.18 shows that all jurisdictions, except Victoria — which experiences no 
change in output overall — experience an increase in economic activity while 
nationally, GDP increases over 0.6 per cent in this scenario. 

Clearly, on certain corridors and for certain commodities, road and rail compete 
head-to-head, and thus rail would stand to gain from any increases in road freight 
charges. However, what these results add credence to is the notion that, overall, 
road and rail are more complementary than competitive. A sizeble portion of 
economic activity relies on both modes jointly (section 2.2). Thus, rail can be 
adversely affected by increases in road freight charges — as shown above and 
illustrated in figure G.2 — and conversely can benefit from declines in these 
charges. 

Figure G.18 Increases in total output (GSP) as a result of a 10 per cent 
increase in road productivity and a 5 per cent increase for raila 
% change, real 
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Data source: Commission estimates. 
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Box G.8 Alternative rail response to increases in road user charges 
When modelling an increase in road user charges, it was assumed that rail responds 
by increasing output, rather than matching the price increase. However, an alternative 
scenario is that rail increases its charges, reducing immediate potential market share 
gains, instead providing increased revenue and the opportunity to enhance 
performance. This scenario is modelled as an increase in rail productivity — of 
3 per cent — occurring when road user charges are increased as in the BTE model.13  

By allowing rail to increase its productivity while at the same time increasing road user 
charges by over 40 per cent, rail is able to increase its modal share gains by only an 
additional 0.6 per cent (going from 0.3 per cent to almost 0.9 per cent gains). Total 
output changes (coming from increases in modal share as well as increased demand 
from improved service) are almost 1.7 per cent nationally for rail, compared to a fall in 
output when road user charges are increased alone. This increase in output, however, 
is still less than when both road and rail’s productivity is increased by 5 per cent 
(2.1 per cent). Both gains, however, are still smaller than when road improves its 
performance at twice the rate of rail (rail output increases 2.6 per cent). 

Again, this illustrates the limited gains available to rail through changing road user 
charges: the extent of complementarities between the two modes, and the much larger 
potential gains from improving the performance of the industry as a whole. 

The interdependence between road and rail is highlighted by examining changes in 
jurisdictional output as a result of this scenario. While acknowledging that all changes 
are small, there is still a discernable pattern. The only jurisdiction with gains is 
Queensland, whose coal exports are not materially affected by the change in road user 
charges. All other jurisdictions experience either no real change, or declines in outputs, 
despite rail’s improved productivity.  

Figure G.19 Change in total output (GSP) from BTE pricing on road and 
3 per cent productivity increase in raila 
% change, real 
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13 The results from this modelling exercise will most likely overstate the potential gains for rail as 

it does not include a specific price increase on rail and applies the productivity increase on all 
rail activities. 
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Box G.9 Measuring results using output elasticities  
An alternative approach to examining the relationship between infrastructure spending 
and economic output is through output elasticities. These measure the change in 
economic activity that results from an increase in public infrastructure spending. There 
have been several studies examining this relationship for Australia. 

Otto and Voss (1996) look at changes in total public infrastructure spending and arrive 
at an output elasticity of 0.17 based on data for the period 1959–1992. Pereira (2001) 
found a much lower output elasticity of 0.017 for Australia using data spanning from 
the early 1960s to the late 1980s. Kam (2001) used a stochastic growth model to 
investigate the long- and medium-run effects of public infrastructure investment on 
economic output and estimated an output elasticity of 0.1 for the period 1930-31–
1990-91. Finally, Song (2002) estimated the relationship between private investment 
spending and public spending with a more recent dataset — 1968–2001. Song 
observed diminishing marginal productivity of public capital (similar to that found for the 
United States in Fernald (1999)) and estimated its output elasticity to be 0.3. 

These studies examine changes in total public infrastructure spending as opposed to 
changes in spending on road or rail. There are numerous studies that have estimated 
the output elasticities for road investment spending, while those for rail are less 
common. 

The OECD (2006b) provides a summary of estimates for member countries. It looks at 
increases in public infrastructure transport spending (mostly highway spending) on 
GDP and reports a range of estimates between 0.15 – 0.80, and 0.34 – 0.70 for 
Australia. 

The results presented in this appendix measure, indirectly, the affects of improved 
infrastructure spending by modelling productivity improvements on the freight industry 
itself. Therefore, it is possible to compare the ‘end results’, that is, implied output 
elasticities, from the modelling to those reported in the literature to determine their 
‘reasonableness’. 

The implied output elasticities from the scenarios presented in this appendix are well 
within the range of those reported for Australia: 
 

 Scenario Implied output elasticity 
 5 per cent productivity rise Road 0.4 and Rail 0.2 
 10 per cent (Road)/ 5 per cent (Rail) Road 0.3 and Rail 0.4 
 Selected Australian studies 0.017 — 0.70  
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 H Road pricing technologies 

This appendix describes the technology currently available for use in monitoring 
vehicle mass, distance and location for charging purposes.  

H.1 Available technology  

Currently-available road pricing technologies are outlined in box H.1. Some of 
these are already in use in Australia for a number of operational purposes, including 
telematic technology by both large and small fleet operators (Austroads 2003).1 
Additionally, a voluntary program referred to as the ‘Intelligent Access Program’ 
(IAP) — currently being tested in some Australian states — will provide heavy 
vehicles with improved access to the road network in return for monitoring of 
compliance via vehicle telematic means.2 

Technologies for measuring mass 

Currently available options for monitoring vehicle mass include strategically-placed 
weigh-in-motion (WIM) stations or the determination of vehicle weight (by static 
weighers) and axle information at depots before and after each trip. However, as 
various freight drop-off points are common and the use of depots for logistical 
activities is decreasing, these options are unlikely to provide accurate information. 

WIM systems, installed in or on roads, usually contain a vehicle classification 
and/or identification sensor — options include the use of a picture or video image 
and/or the use of ‘smart cards’ carried on-board the vehicle, which interact with a 
base station adjacent to the WIM system — as well as a processor and data storage 
unit and a user communication unit. There are approximately 18 different WIM 
system types currently being used in Australia. The most common of these is the 
CULWAY system of which there are over 140 installations Australia-wide 
(Austroads 2000). 

                                              
1 In this context, telematics refers to vehicle-based electronic systems which use wireless 

technology, including GPS, for the collection and dissemination of information.  
2 The IAP is supported and implemented by a Commonwealth, State and Territory Government 

body, Transport Certification Australia (TCA), which has no policy development role.  
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Box H.1 An overview of technologies 
Automatic number plate recognition (ANPR): A mass surveillance method that uses 
optical character recognition on images to read the licence plates on vehicles. Can use 
existing closed-circuit television or road-rule enforcement cameras, or cameras 
specifically designed for the task. Makes charging possible without installing on-board 
units.  

Dedicated short range communication (DSRC): A short- to medium-range wireless 
system specifically designed for automotive use which offers communication between 
the vehicle and roadside equipment. 

Gantry: An overhead structure on a freeway or expressway. Used for a number of 
purposes including to hold signs which signal toll stations. Can incorporate beacons 
which record vehicles passing for charging purposes. In Switzerland, beacons are used 
to double-check information obtained and stored by GPS and tachograph technology. 

Global Positioning System (GPS): A satellite navigation system which can be used to 
determine a vehicle’s precise location and provide an accurate time reference. The 
accuracy of GPS in distinguishing between two adjacent roads and in determining 
distance travelled in the presence of large buildings, which can interrupt its continuity, 
is currently a concern.  

Hubodometer: On-board units, mounted directly on the axle hub, used to measure 
distance.  

Odometer: A dashboard device for measuring and indicating distance travelled. A 
‘trip odometer’ can be set to zero to register the distance travelled on a particular trip.  

On-Board Unit (OBU): Fitted into vehicles to measure distance travelled, location 
and/or vehicle mass. Types include hubodometers and odometers. Can include GPS 
and microwave technologies.  

On-board weighing: Equipment built into a vehicle to weigh the vehicle or axles during 
its journey. This technology is already used by some transport operators for 
commercial purposes. 

Static weighers: Scales designed to weigh still vehicles. Options include those that 
can weigh the entire vehicle, axle load scales that weigh wheels on a single or tandem 
axle, and single wheel load scales that weigh one or two tyres on one side of an axle. 

Tachograph: Combines the functions of a clock and a speedometer. Fitted to a vehicle 
to record its speed and the length of time that it is moving or stationary.  

Weigh–in–motion (WIM): Equipment installed in or on roads to weigh vehicles as they 
pass. This technology relies on a ‘mass sensor’ which produces a signal from the 
instantaneous dynamic wheel mass of a moving vehicle.  

Sources: Austroads (2000; 2003).  
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In their report on WIM technology, Austroads (2000) explains that: 
… the location in which the mass sensor is installed will significantly influence its 
performance. Many different mass sensors have been trialled, giving acceptable and 
accurate results in the laboratory … Unfortunately, very few of these sensors, when 
installed in a road pavement, exhibit anywhere near laboratory achieved results. (p. 2) 

On-board weighing technology is already used by some Australian transport 
operators, and its accuracy is considered to be of a reasonable level for commercial 
purposes. However, it is not currently considered to provide adequate rigour for 
regulatory application. In fact, the IAP feasibility project found that while vehicle 
identification, location, time, distance travelled and speed could be identified within 
an ‘acceptable’ level of accuracy and an acceptable level of tamper evidence with 
current technology, trailer identification, real-time non-compliance reporting and 
vehicle mass needed further development and trials (Austroads 2003).  

In addition, the Regulatory Impact Statement for IAP stage 1 implementation, 
prepared by the NTC, lists on-board mass monitoring as an example of an 
‘application that would be reliant on expensive or uncertain technology’ 
(NTC 2005b, p. 28). 

A number of operability issues also need to be addressed before this technology 
could be confidently used for road pricing purposes. For example, currently there is 
no unified standard in Australia that would allow any prime mover system of 
identification and weighing to communicate with any prime mover in-vehicle unit 
(Austroads 2000).  

Hence, any reform of road pricing implemented in the near future might have to 
involve varying the level of the charge by vehicle class only, rather than by mass on 
individual trips. This would necessitate assuming a single maximum or average 
weight/loading for each vehicle in a class and varying the charge by the location 
and/or the distance travelled. This approach is followed in countries such as New 
Zealand — where the heavy vehicle charging system assumes vehicles are unladen 
55 per cent of the time; Switzerland — where a connected trailer is assumed to be 
fully loaded; and Germany — where the trailer load is determined according to the 
number of axles. 

The accurate determination of mass will probably be the most difficult aspect of 
implementing mass–distance location-based charging. However, future advances in 
technology might allow OBUs to monitor continuously and accurately a vehicle’s 
mass. This information, combined with location and distance information — 
provided by odometers and GPS technology — could then be used to produce 
accurate mass–distance, location charges. In the meantime, it is desirable that the 
technology underpinning any differential charging system to record distance and/or 
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location has the potential to adapt to such advances, when they become technically 
and financially viable. 

Measuring distance 

Options available for monitoring the distance a vehicle travels include on-board 
units (OBUs) — such as odometers or hubodometers — distance licence systems, 
and/or toll stations at the entrances and exits of particular roads. 

The technology, or combination of technologies, used will be influenced by the 
policy option adopted. A policy to charge for the distance travelled in total might 
require different technology from that which would be used if distance charges are 
to be varied by road type or time of the day. The links between policy objectives 
and technology considerations are raised by Transport Certification Australia (TCA) 
in its submission to this inquiry:  

… the success of distance and location pricing regimes is principally driven by how 
well the policy objective to be achieved is defined and understood. The Swiss and 
German systems were ultimately successful because the Swiss and German 
Governments each had a clear understanding of the problem that needed to be 
addressed, and a clear policy direction for solving it …  

Importantly, projects of this kind can suffer from an over focus on technology. Where 
this occurs, the technology tends to drive the solution rather than the policy objective to 
be achieved. (sub. 24, p. 2) 

One method of implementing charges that varies by total distance, or the distance or 
amount of time that a vehicle travels in a particular area, is the sale of ‘distance 
licences’. Distance licences could be paper — such as those displayed on 
windscreens in New Zealand — or electronic — which could perhaps be monitored 
through a system similar to the e-tags already being used by private road operators 
in Australia.  

The paper licences used in New Zealand can be purchased in 1000 km units. 
Although the implementation of a system using paper licences would be relatively 
simple, and therefore has a relatively low set-up cost, in the long term it could cost 
more administratively than electronic monitoring technology.  

A paper distance licensing system would most likely necessitate advance payment, 
while in an electronic system a number of payment options could be used. For 
example, drivers/vehicle owners might: 

• pay in advance; 

• be billed at the end of a particular time period; or 
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• pay through automatic credit card or EFTPOS deductions.  

To allow for differing charges for vehicle type or mass, the vehicle class and axle 
configurations could be recorded on the e-tag, or other electronic data base system, 
or be determined at the point of sale of individual distance licences.  

Various options for monitoring distance have been implemented internationally 
(appendix D). Often a combination of technology is used for verification purposes. 
For example, odometers are used for verification of paper licences in New Zealand, 
the OBUs used in Switzerland apply a combination of global positioning systems 
(GPS) and microwave technology.  

In Switzerland, the tachograph measures distance travelled, which it begins to 
record when the engine starts. To confirm this measure, distance travelled is also 
recorded by GPS. Both distance measures, as well as the vehicle type, its maximum 
weight and emission category are stored for charging purposes. Beacons at various 
locations are used to double-check this information. The Swiss system does not 
record the type of road on which, or the location in which, the travel took place.  

In Germany, there is a distance-based charge for vehicles over 12 tonnes on 
motorways. The charge is levied according to distance travelled, the number of 
axles and the vehicle’s emission class. Germany’s OBUs combine GPS and mobile 
technologies. 

Determining vehicle location 

While charges which vary with vehicle type and distance travelled have been 
implemented in a number of countries, internationally there is not yet an example of 
charges being varied by location to account for the varying damage done to 
different road types by the same vehicle.3 In part, this might be because the reasons 
for considering direct user charging differ in most other countries.4  

The monitoring of a vehicle’s location could be achieved by one or a combination 
of tolling stations, beacons, driver logs and OBUs, including GPS technology. 
Driver logs or GPS systems could be cross checked by the random placement of 

                                              
3 England and Singapore have implemented forms of ‘congestion charging’, which are limited to 

designated zones.  
4 An important consideration for reform of road infrastructure pricing in Australia is the 

improvement of cost and investment signals to road users and providers. This requires more 
accurate pricing than would be needed just to ensure average cost recovery from foreign users 
— as appears to be the main purpose of direct user charging in several European countries 
(appendix D). 
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beacons or cameras in the same way as speed restrictions are enforced. Issues 
associated with enforcement are discussed further below.  

The implementation of network-wide location-based charging would require either 
accurate classification of Australia’s road system — in order to ensure all roads are 
categorised according to characteristics relevant to the damage likely to be caused 
by the various vehicles using them — or the road system to be split into ‘cost 
zones’. The time needed to complete this task needs to be considered in the 
development of timeframes for the implementation of such a heavy vehicle charging 
system.  

Governments, such as the Netherlands and the United Kingdom, are currently 
examining how differentiated charges (by location, time of day and distance 
travelled) could be applied to a complex road network, and generally are 
considering splitting the road system into zones rather than categorising every road 
individually. Although more accurately reflecting road user costs, this method of 
charging inevitably will still involve some averaging (ECMT 2006).  

H.2 Costs 

A charging system that can accurately reflect road use costs requires technology 
that can capture the particular road used and how far the vehicle has travelled on it. 
To reduce complexity and compliance costs, such a system would also need a 
sophisticated billing system which allows consumers to receive a single bill, or to 
have charges directly debited from a bank account, credit card or smartcard 
(Dawson and Johansson 2005). 

The costs involved in running a direct road charging regime include: 

• the cost of purchasing, installing and maintaining the equipment needed to 
calculate and record charges;  

• administration costs, including ‘signing up’ and training users and ‘back office’ 
staff as well as data collection and invoicing; and  

• monitoring and enforcement costs.  

Running costs of systems in place overseas range from about 5 per cent to 
25 per cent of revenue collected, depending on the complexity of technology 
adopted and the level at which charges are set. The costs of administering and 
managing the heavy vehicle charging system in New Zealand, Switzerland and 
Germany have been estimated to be approximately 9 per cent, 6 per cent and 
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24 per cent, respectively, of the revenue collected.5 However, the level of charges is 
the most important determinant of a charging system’s cost-to-revenue ratio. The 
cost-to-revenue ratios of the German, Swiss and Austrian systems would all be 
similar if the level of charges were the same (ECMT 2006).  

In any case, it is not the cost-to-revenue ratio that is relevant in ascertaining whether 
a new charging system is worth implementing. The relevant consideration is the 
ratio of the additional cost of running the new system (in comparison to running the 
current system), and the additional benefits of running this alternative system over 
the system already in place.  

On-board technology costs 

The cost of on-board equipment varies by function. It may be viable in some 
applications, but prohibitively costly in others (Austroads 2003).  

The United Kingdom’s Department for Transport estimated that the cost of an OBU 
could range from $37 — for a ‘standard DSRC microwave’ device that uses 
microwave technology to communicate with roadside charging points — to $1306 
— for a ‘complex hybrid unit’, a device that uses Global Navigation Satellite 
Systems (GNSS) microwave and GPS technology to determine and transmit the true 
distance travelled. Fitting costs range between $249 and $622 (Dft 2004).  

The public acceptance of direct pricing in part will be influenced by where the 
responsibility for the cost of purchasing and installing on-board technology is 
placed. The Swiss and German Governments, for example, paid for the entire cost 
of the operational systems and substantially, if not completely, subsidised the 
provision of OBUs to transport operators.  

Other technology costs 

The cost-effectiveness of various technology options varies according to the size 
and complexity of the road system to be charged. For example, GPS units are more 
expensive than e-tags and beacons on a per item basis, but the cost of a tag and 
beacon system increases with the size and complexity of the road system (because 

                                              
5 As pointed out in Satellic Traffic Management’s submission, ‘when comparing different 

systems the range of services provided needs to be taken into account … sometimes 
enforcement services … do not appear on the costing side’ (sub. DD115, p. 2). Satellic also 
commented that ‘… the direct cost [of Germany’s road user charging system] is much lower 
than 25 per cent … Toll-Collect is bound by a non-disclosure agreement with the German 
Federal Government [and] cannot reveal the actual figures.’ (sub. DD120, p. 1) 
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the number of roadside beacons required increases), while the per item cost of GPS 
does not increase with scale.  

Therefore, for small road networks and/or if a large percentage of vehicles are to be 
charged, a tag and beacon system is likely to be more cost-effective while, for a 
larger road network and/or if only a subset of vehicles is to be charged, a GPS 
system is likely to be more cost-effective (Satellic Traffic Management, 
sub. DD120). 

Internationally, the technology employed for charging systems varies depending on 
the policy objective, the type of charge (examples include kilometre based and 
congestion charges), and network size and characteristics (table H.1). 

Technology costs might be lowered by utilising the technology already used by 
heavy vehicle operators for pre-existing business arrangements. However, there is 
more involved in maintaining a direct charging system than simply fitting the 
relevant vehicles and roads with the appropriate charging technology. International 
experience suggests that the significant costs of implementing direct pricing over 
time stem from the ongoing administration, data management and enforcement of 
the policy.  

Internationally, the annual operating costs of direct road charging systems vary —
from $12 million per year in Singapore to $1040 million per year in Germany — 
depending on a number of factors including the technology used and the number of 
vehicles in the charging system. 
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Table H.1 International road charging 
Objectives and network characteristics 

 Austria Germany Switzerland London Stockholm Netherlandsa  

Primary 
objectives 

Finance 
extension & 
operation of 
motorways 

Finance 
extension & 
operation of 
motorways 

Limit growth of 
truck traffic 

Cut congestion Cut congestion, improve 
environment 

Cut congestion 
Fairer charges 

Secondary 
objectives 

 More efficient 
trucking 

Finance rail 
tunnels 
Charge external 
costs 

Finance public transport 
Improve environment 

Improve accessibility, reduce 
peak hour traffic 10–15%  

Earmarking of 
revenues to transport 
investment 

Network 
charged 

Motorways & 
some 
expressways 

Motorways & 
some 
expressways 

All roads All roads in central zone, many 
points of access 

All roads in central zone, 
only 18 access points  

All roads 

Vehicles 
charged 

Heavy duty 
vehicles  
(HDV) > 3.5t 

HDV > 12t HDV > 3.5t All except buses, taxis, 
motorcycles, electric vehicles, 
disabled drivers, emergency 
vehicles, discount for residents 

All except buses, taxis, 
motorcycles, clean cars, 
disabled drivers, emergency 
vehicles, foreign cars 

All 

Type of 
charge 

Charge per 
km 

Charge per km Charge per km Cordon charges Cordon charges Charge per km 

Charge 
parameters 

Distance, 
axles 

Distance, axles, 
emission class 

Distance, axles, 
emission class 

Time of day, day of week Time of day, day of week 
Charge per cordon crossing 

Distance and possibly 
location, time, weight 
and/or emissions  

Technology DSRC GPS/GSM DSRC/GPS/ 
Tachograph 

ANPR DSRC Not decided 

Occasional 
users 

DSRC (OBU 
mandatory)  

Journey 
booking 

Manual 
recording 

ANPR ANPR Not decided 

a The Netherlands has not yet implemented this road charging system. 

Source: ECMT (2006). 



   

H.10    

 

Administration costs 

All of the charging systems developed to date have been successful in terms of the 
technology functioning correctly. The main problems encountered have been with 
public acceptance and system cost-effectiveness, particularly in ‘back office’ 
administration costs.6 The administration — in terms of sending out invoices, 
collecting money and processing data — is a significant component of the overall 
running costs of direct road charging systems (ECMT 2006).  

For example, the investment costs for London’s charging system have been 
estimated to be $218 million (plus $241 million in traffic management), while its 
operating costs have been estimated to be $223 million annually. The investment 
costs for Austria’s charging system have been estimated to be $620 million 
compared to an estimated $59 million in annual operating costs (ECMT 2006). 

Variation between users, such as the inclusion of rebates and exceptions, will 
increase system complexity and therefore make it more expensive to administer and 
enforce. For example, Stockholm’s decision to exempt drivers entering or leaving 
Lidingo Island, who spend less than 30 minutes crossing the charging zone, added 
significantly to the costs of its charging system (ECMT 2006).  

Occasional users 

Mechanisms to deal with ‘occasional users’ of the system tend to be a substantial 
portion of costs in overseas pricing systems. The occasional user is generally not 
fitted with an OBU, therefore requiring a parallel manual payment system to be 
available at all times.  

As discussed above, in a tag and beacon system the passage of vehicles which are 
not included in the charging system (for example, passenger cars if the system is to 
cover heavy vehicles only) substantially increases the cost of data management 
through an increased need for sorting and checking (Satellic Traffic Management, 
sub. DD120). This would be an issue in designing a system for Australian 
conditions.  

                                              
6 ‘Back office’ costs include office space for entities such as payment service providers and 

enforcement agencies, staff salaries and training, application software, data base management, 
and technical infrastructure, such as computers (Dft 2004). 
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Contract risk  

The development and rolling out of the technology used in the European systems 
have all been undertaken by private companies, under government tenders. The 
contractual relationships with these private companies that supply components for 
charging systems and operate charging, enforcement and billing systems are an 
important consideration.  

System specification, identifying and assigning risks and verifying deliverability in 
the pre-contract stage, is very important. In Germany, the failure by the toll-collect 
consortium chosen to design and operate the ‘LKW Maut’ to deliver the charging 
system on time cost several times more in lost revenue than the initial project 
investment. This delay stemmed from the company’s attempts to build in added 
services, which were beyond the scope of the government’s charging regime. As 
there was no problem with developing the technology needed to implement the 
government’s policy, it is likely that better contract specification would have 
avoided these substantial costs (ECMT 2006).  

International experience suggests that contracts need to make clear and specify the 
government’s objectives, as well as the functional requirements of the system. 
However, the choice of the best technology to deliver these requirements might best 
be left to a contracted company with the relevant expertise:  

Absolutely critical to success is clarity of the objectives for introducing charging and 
complete and unambiguous specification of the functions the contracting authority 
requires of the system (ECMT 2006, p. 13). 

Privacy concerns 

When comparing the costs and benefits of implementing a direct pricing policy, the 
cost of maintaining the security of ‘commercial-in-confidence’ information 
collected also needs to be considered. Governance arrangements will need to be put 
in place to ensure the protection of such information.  

For privacy reasons, it might be decided that only statistical data relevant to the road 
user charging regime would be kept and that vehicle route information should not 
be maintained in the central data base. In this case, the data collected would have to 
be coded, filtered and then analysed to derive the information needed, adding 
complexity and further costs to the process.  
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Enforcement 

International experience has shown enforcement to be a significant cost driver. As 
no technology is entirely immune from tampering, check points and review or audit 
processes are needed to ensure compliance. A manual system, or one that relies on 
tachograph readings, would be particularly vulnerable to fraud (DfT 2005).  

There are a number of options for the enforcement of mass–distance location-based 
charging. They include the use of spot checks, video cameras and mobile check 
points. Most charging systems use a combination of enforcement mechanisms. At a 
minimum, cameras and automatic number plate recognition are generally used. The 
use of OBUs can help minimise costs, as they can reduce the amount of data that 
needs to be handled by the automatic number plate recognition system and speed up 
inspection checks.  

For enforcing mass restrictions (or mass-related pricing), static weighbridges can be 
used in conjunction with less time-consuming (albeit less accurate) dynamic 
weighing technology. For example, in New South Wales, a heavy vehicle screening 
program — the High Speed Electronic Mass Unit (HSEMU) — is used to 
automatically classify, measure dimensions (length, height and width) of, and weigh 
each vehicle as it passes at highway speed. The HSEMU diverts vehicles that do not 
conform to predefined weight dimension parameters into a (more accurate but more 
time consuming) static weighbridge checkpoint.  

Heavy vehicle overloading is a problem under the current regime (NRTC 1998). 
Problems raised with current enforcement technology, predominately weighbridges, 
include that they are expensive to operate, slow down traffic and, because they 
remain in one location, can be avoided when an operator is aware that their vehicle 
is overloaded (Austroads 2000). If a new system were to continue to rely on vehicle 
class as a proxy for vehicle weight, it would not directly address the current 
overloading problem. However, it is possible that the increased monitoring 
necessary to administer a more direct regime might present opportunities to increase 
the number of checks on vehicle weight and therefore ensure greater compliance.  
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