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Executive Summary

Transport and the economy

Transport continues to be an industry of growing importance in the Australian economy, with real transport
and storage value added rising by 35.4% over the six years to 2007-08 and increasing from 4.26% of total
GDP in 2001-02 to 4.73% in 2007-08. Value-added growth has been most rapid in the road and the air and
space segments —in both cases over 50% in this time — whereas, for rail, pipelines and other transport,
segment growth in value added has been only 11.6% (no separate figures are available for rail only).
Employment has also risen more rapidly in transport (3.5% per annum between August 2003 and August
2008) than in the economy as a whole (2.5% per annum). These trends are evident in other world
economies and are likely to continue since they reflect increased trade in goods and increased dispersion
and mobility of populations. But the Australian system of land transport is far from uniform, with very
different trends, market conditions, infrastructure levels and funding sources in different sectors. Effective
climate policy will need to be very responsive to these differences in conditions.

Freight transport

Railway systems for moving coal and iron ore operate at global best practice, with a strong funding base
from the resources sector. Coal and ore traffic (in billion net tonne-kms) grew by 7.5% per annum in the
five years to 2006-07 and, before the global financial crisis, was set to double over the next five years.
These systems are highly energy efficient (in terms of energy use per tonne km), but their growing use of
diesel fuel means that they are significant contributors to greenhouse gas emissions from rail.

Other bulk and non-bulk freight is largely carried by road, with rail having only a 5% share on key freight
routes such as Melbourne-Sydney or Sydney-Brisbane, but with a much higher share on the East-West
routes. Clear delineation of trends is hindered by data limitations, although bulk and non-bulk freight
carried by road grew by 4.3% per annum in the first seven years of this decade, after growing by 5.5% per
annum in the 1990s. By contrast, in the four years to 2006-07, freight other than coal and iron ore carried
by rail grew by only 0.7% per annum, thereby implying a continuing shift to road transport in this area.

Passenger transport

The national passenger task, measured in passenger-kilometres, has grown at about 3% per annum over
the past four decades. In the seven years to 2006-07, the total number of passenger-kilometres travelled
increased by 2.2% per annum, somewhat lower than historical trends. The dominance of road in delivering
the national passenger task had already been established by 1970-71 (in the era of very low fuel prices). In
that year, 76.8% of passenger-kilometres were by road and 9.6% by rail. By 2006-07, rail’s share had fallen
to 4.1%, but rapid growth in air transport, rising from 3.8% to 16.1% of the total passenger task, led to
some reduction in the road share (to 74.4%).

It seems that, after 2004-05, growth in the overall passenger task has slowed, but higher fuel prices and
other factors have led to a shift away from passenger cars to rail and motorcycles, with continued growth in
air travel. In particular, since 2004-05, the rail passenger task has grown sharply (by 6.4% per annum over
the two years to 2006-07), and there is evidence to suggest that the rapid increase has continued since
2006-07, at least in some cities, though it is increasingly constrained by supply capacity.

The quality and funding of infrastructure and vehicles

The quality of the infrastructure and vehicles also differs sharply across the various components of
Australian land transport. Road quality on the major freight and passenger routes has improved
substantially in the past decade or more, as Australian governments have provided $91 billion (in 2004-05
prices) of funding for road-related expenditure in the decade to 2003-04. The quality of road freight
vehicles has not keep pace with road investment, with the average age of heavy rigid trucks in use at
March 2006 being 15.9 years, and that of articulated vehicles being 11.2 years. Investment in rail freight
infrastructure, excluding coal and iron ore, has been a small fraction of that on road. Many of the
locomotives and wagons used to move freight are old: half of all freight locomotives in use in 2007 were
more than 20 years old and half of all wagons were more than 25 years old. The passenger vehicle stock has
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been upgraded over the past decade, with rapid growth in the number of cars registered, as falling real car
prices have encouraged investment.

The impact of higher oil prices

Sales of petroleum products have continued to increase in Australia in the past two financial years, in spite
of high oil prices. The total volume of petroleum sales increased by 3.1% in 2006-07 and by 2.1% in 2007-
08, driven by rapid growth in automotive diesel oil (7.7% and 7.1% for the two years respectively) and in
aviation turbine fuel (8.9% and 4.0% respectively), and in spite of stabilisation of automotive gasoline sales
(+1.1% and -0.1%) and a small fall in LPG sales (-0.3% in both years). Total petroleum sales for the first six
months of 2008-09 were 0.9% higher than a year earlier, even though automotive gasoline sales were
down by 3.5%.

Energy and emissions efficiency of transport modes

For passenger transport, the relative energy and emissions intensities of different modes depend on many
factors, including technology, occupancy and fuel use. In current conditions, the energy intensity (in
Mj/pkm) of bus and heavy rail transport is about 40% lower than that of passenger cars, with light rail
about the same as that of cars, although the relative position varies greatly with occupancy rates. In freight
transport, the differences are more marked, with the average emissions intensity of road freight (in GCO,-
e/tkm) seven times that of public rail lines and twenty times that of private rail lines. Transport is the
second-fastest-growing sector for emissions, and heavy vehicles have the fastest growing emissions with
transport. These facts suggest that a sharp reduction in transport emissions will require a major modal shift
to rail and much reduced energy and emissions intensities in rail, but that there will need to be different
emphases in the passenger and freight areas.

Transport emissions

Transport emissions can be measured in different ways, depending on the extent to which emissions
involved in producing fuels are included in the transport measure. On the national inventory basis,
including only direct emissions, transport emissions are estimated by DCC at 80.8 Mt CO,-e in 2005, and are
projected on a ‘with measures’ basis to grow by 1.7% per annum to 104 Mt CO,-e by 2020. Using a much
more inclusive basis, BITRE puts transport emissions at 113 Mt CO,-e in 2007, about 19% of national
emissions, reaching about 135 Mt CO,-e by 2020. The more inclusive measure highlights the full emissions
generated in providing Australian transport, and hence the need for fundamental change within this sector.

This paper provides background information and analysis, and many of the issues that arise will be
addressed in the other nine papers in this series, and in the Final Report of the project.
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Introduction

The objective of this paper is to provide an overall description of past and current freight and
passenger transport activity by various modes, and of the corresponding emissions of greenhouse
gases from the various transport modes, together with a summary of issues concerning the
efficiency of the various transport modes. This is intended as a background paper. More detailed
analyses of many matters are provided in the other papers in this series.

Transport and the economy: Transport continues to be an industry of growing importance in the
Australian economy, with real transport and storage value added rising by 35.4% over the six
years to 2007-08, or 5.2% per annum. With this growth surpassing that of overall GDP, transport
value added increased from 4.26% of total GDP in 2001-02 to 4.73% in 2007-08. Value added
growth has been most rapid in the road and the air segments, with growth of over 50% (over 7%
per annum) in this time. Data for the rail sector alone is not available, but a larger aggregate (rail,
pipelines and other transport) grew by only 11.6% over the period, or 1.8% per annum.

Table 1.1: Transport and storage GDP, 2002-03 to 2007-08
(chain volume measures, transport and storage gross value-added at basic prices,” $ millions)

Indicator 2001-02 2002-03 2003-04 2004-05 2005-06 2006—-07 2007-08 Per cent change
2001-02 to 2007-08

Transport and storage 36238 38766 40288 42480 43632 46293 49071 35.4
gross value added

Road 11960 12805 13692 14518 15239 16880 17988 50.4

Air and space 4106 4649 4929 5436 5738 6229 6427 56.5

Rail, pipeline and 5795 5695 5883 6066 6206 6168 6465 11.6
other transport

Transport services 15098 15683 15829 16488 16449 17015 18191 20.5
and storageb

Transport and storage 4.26 4.41 4.41 4.52 4,51 4.63 4.73
(per cent of GDP)

Notes: a. The reference year for chain volume measures is 2005-06.
b. Transport services and storage includes water transport.
Source: ABS, Australian National Accounts: National Income, Expenditure and Product (ABS cat. no. 5206.0, Table 33).

Employment has also risen more rapidly in transport (by 18.9% between August 2003 and August
2008, or 3.5% per annum) than in the economy as a whole (13.4% or 2.5% per annum). These
trends are evident in other economies and are likely to continue since they reflect increased trade
in goods and increased dispersion and mobility of populations. The data suggest rapid growth in
employment in rail (28.5% or 5.1% per annum), although this is concentrated in a surge in 2007-
08. At this level of detail, data from the labour force survey must be treated with caution,
although there are other indications of increased employment as rail activity has strengthened in
recent years.
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Table 1.2: Employment in transport and storage, 2003 to 2008, August reference month (‘000 employees)

Mode 2003 2004 2005 2006 2007 2008 Per cent change
2003-2008

Road 219.4 222.0 216.5 230.0 232.4 241.6 10.1
Rail 40.3 36.6 37.6 37.4 40.7 51.8 28.5
Water 11.0 17.5 10.9 15.3 18.0 14.3 30.0
Air and space 49.9 41.8 51.9 47.7 48.2 48.8 -2.2
Other transport 0.8 0.9 0.3 1.0 0.4 0.4 -50.0
Services to transport 71.4 733 77.5 80.2 87.9 76.3 6.9
Storage 27.4 36.6 41.3 43.1 47.9 55.8 103.6
Transport and storage nfd® n.a. 18.5 14.9 10.1 17.3 11.7

Tc’ttraa'nig’;’r'to:nm de:tto_rage 421.1 447.2 450.9 464.9 492.9 500.7 18.9
Total employment 9412.3 9575.6 9963.5 10168.0 10435.8 10673.4 13.4

Notes: a. Not further defined. n.a. = not available.
Source: ABS, Labour Force, Australia, Detailed, Quarterly (ABS cat. no. 6291.0.55.003, Table 6).
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2. Trends in Australian Transport Activity and Emissions

2.1. Current Infrastructure Setting

2.1.1.

2.1.2,

Road

Australia had 810,641 kilometres of roads in 2004. Of these, 41.6% were bitumen or
concrete. According to Austroads (2005), in 2003, 18,773 km were part of the
National Highway System, 109,031km were rural arterial roads, and 13,051km were
urban arterial roads. Arterial roads and local streets are primarily the responsibility
of state and local governments respectively, albeit with some Federal funding. The
Federal funding of roads began in the early 1920s and, in 1974, the Federal
Government commenced full funding of the National Highway System (NHS) (Laird
2007). In 2003-04, the Federal Government spent A$1933 million on roads, which
remains a high level, but is below the peak of A$3043 million in 1992-93 (in
constant 2004-05 prices). The States and Territories spent A$3727 million in 2003-
04 and local governments spent A$3687 million in the same year. This implies a
total expenditure of A$9348 million from all levels of government. Whilst the
expenditure from the different levels of government has fluctuated since 1985,
overall spending rose steadily until 2000-01 and has stabilised since that time (see
Table 1.3).

Table 1.3: Government expenditure on roads (A$ million, 2004-05 prices)

Year Local State/Territory Federal Total
Government Government Government

1985-86 22723 2788.4 2477.0 7537.7
1990-91 22283 3673.3 22923 8193.8
1995-96 2286.4 4113.8 2150.2 8550.4
2000-01 3627.1 4080.4 1747.3 9454.8
2001-02 3708.2 3586.5 21353 9430.0
2002-03 3980.6 34433 1913.3 9337.2
2003-04 3687.4 3727.2 1933.3 9347.9

Source: BITRE (2008b). Figures include road construction and maintenance, and some planning and
associated activities.

The quality of Australian roads is relatively even, with the Engineers Australia
(2005) Australian Infrastructure Report Card rating the National roads C+, State
roads C, and local roads C-, on a scale from A to F. All these assessments have
marginally improved since the last assessment in 2001. Along with the increase in
quality and provision of roads, the number of passenger vehicles has grown from
approximately 120 per 1000 people in 1950 to over 500 per 1000 people in 2003
(Australian Bureau of Statistics 2004).

Rail

With the completion of the Alice Springs to Darwin railway, Australia has
approximately 37,000 route-kilometres of standard, broad and narrow track as
against a 44,883 km peak in 1940 and 34,480 km in 1990 (Quinlan 2001). The
overall quality of rail infrastructure has been relatively poor as a result of low levels
of investment and was rated D- by Engineers Australia in 2001. In their latest
assessment, Engineers Australia note some improvement, with their rating rising to
C- (Engineers Australia 2005).

One measure of expenditure on railway infrastructure is the value of engineering
construction work done. This has increased substantially since 2000-01, to reach
AS$2488 million in 2006-07 (see Table 1.4). This figure remains low relative to
needs, and represents little more than 20% of the comparable figure for
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expenditure on roads and bridges. Recent announcements by Federal and State
Governments suggest that the level of investment in rail infrastructure should rise
significantly in the next few years.

Table 1.4: Transport construction engineering work done, Australia, 2000-10 to 2006-07
(A$ million, 2005-06 prices)

Financial year Roads and bridges Railways
2000-01 6818 741
2001-02 6594 1039
2002-03 7645 1483
2003-04 8782 1677
2004-05 10382 2355
2005-06 11162 2231
2006-07 11858 2488

Source: BITRE (2008a), based on data from the Australian Bureau of Statistics.

Rail infrastructure can be divided into the following categories (with the exception
of narrow gauge sugar railways): iron ore, coal and other mining railways; other
regional lines; the Defined Interstate Railway Network; and the urban rail track
(Kilsby, Laird et al. 2004).

Mining Railways

Iron ore railways in the Pilbara Region of WA and coal railways in Queensland
represent a large proportion of the mining railways in Australia. The remaining
significant mining railway is the Hunter Valley coal lines (Kilsby, Laird et al. 2004).

Other Regional Lines

In most states, rural lines supporting grain transport are degraded with severe
speed-weight restrictions. Various reports suggest that this will lead to more line
closures as these lines will not be able to compete with road transport (NSW
Department of Transport 2003). In addition, some of the regional lines still need
gauge standardisation in Victoria (Department of Transport 2008) and South
Australia (Quinlan 2001).

The Defined Interstate Rail Network

The Defined Interstate Rail Network (DIRN) includes over 8000 km of standard
gauge track joining the mainland capital cities and their ports with connecting lines
to Whyalla, Port Kembla and Newcastle (Kilsby, Laird et al. 2004). Although most of
the DIRN can only operate with single stacked trains 1500 metres long, the
Adelaide—Perth rail corridor can support 1800 metre trains with double-stacked
containers (BTRE 2003).

Urban Railways

The five largest capital cities of Australia all have urban railways; however, Perth is
the only city to have significantly extended its network recently with new lines to
the northern suburbs and a line to Mandurah in the south, which has just been
completed.

2.2. The Transport Task

Transport trends can be analysed by dividing them into freight and passenger tasks.
Furthermore, freight tasks can be examined in terms of bulk and non-bulk freight, although
there are different ways of distinguishing these two categories.
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