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Executive Summary  

The Modal Share Working Group has been tasked with forming an understanding of the 
structural conditions influencing mode share on the key freight corridors (intermodal and bulk 
routes) included in this study.  

The major focus of this Workstream is to apply an evidenced based approach to identifying 
current market shares on the selected transport routes and how these have changed, as well as 
understanding the reasons for these changes given the relative performance of each mode 
against the primary drivers of mode choice. We have relied upon a range of different sources to 
form our conclusions including publicly available information, consultations with rail industry 
stakeholders as well as broader stakeholders involved in the freight task.  

Key freight corridors 

The workstream assesses modal share and modal choice drivers for the following freight routes 
and key commodities:  

(a) Intermodal – a detailed assessment of the East-West and North-South corridors together 
with a high level assessment of the Queensland North Coast Line; 

(b) Bulk1 - a high level assessment of the Mount Isa line in Queensland (mineral concentrates), 
the Murray Basin in Victoria (bulk grain) and the Eyre Peninsula in SA (bulk grain). 

Intermodal routes 

Identifying current mode share 

Our estimates of current mode share for the freight routes included in this study are set out in 
the following table. Those corridors where rail dominates are highlighted in green; those 
corridors where road dominates are highlighted in blue.  

 
1  Due to a lack of data availability, a separate case study on trends in modal share for the SW WA Grain corridor is not possible. 

General insights into the South West WA Grain corridors are included in the workstream’s overall conclusions where relevant.  
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Table 1 Mode share (%) by corridor (2020) 

CORRIDOR HEADHAUL BACKHAUL 

Intermodal Rail Road Sea Rail Road Sea 

East West 65% 17% 18% 77% 22% 1% 

Adelaide – Perth 56% 42% 3% 63% 37% - 

Brisbane – Perth 45% 31% 24% 56% 44% - 

Sydney – Perth 68% 8% 24% 88% 11% 1% 

Melbourne – Perth  70% 9% 17% 87% 11% 2% 

North South 11% 88% 1% 7% 93% - 

Melbourne – Sydney 2% 98% - 4% 96% - 

Sydney – Brisbane 3% 96% - 2% 98% - 

Melbourne – Brisbane  28% 69% 2% 17% 83% - 

North Coast Line 53% 47% - 42% 58% - 

Brisbane – Cairns 64% 36% - 42% 58% - 

Brisbane – Tville 83% 17% - 66% 34% - 

Brisbane – Mackay 38% 62% - 21% 79% - 

Brisbane – Glad/Rock 12% 88% - 24% 76% - 

Source: Synergies 

For the intermodal freight corridors, the three supply chains achieve significantly different 
freight outcomes. The results indicate that rail has the ability to capture significant mode share, 
but only where the conditions exist to allow rail to exploit its natural competitive advantage of 
cost effectively transporting significant freight volumes over long distances. 

• On the east-west corridor, where the required haul distances are long and rail operators 
are able to operate with efficient train configurations, rail dominates in both directions. 

− In the headhaul market, rail’s mode share has historically varied between 60-75% and 
is estimated at 65% in 2020. Rail mode share had peaked at 73% in 2013, before 
gradually eroding to 63% in 2019, a trend that reversed in 2020.  Changes in mode 
share have largely resulted from freight shifting between rail and shipping, with road 
consistently servicing around 15% of the market. 

− Shipping does not participate in the backhaul market in any significant way, and rail 
competes with road for backhaul freight.    

− Rail’s modal performance is strongest in the major trade routes from Melbourne and 
Sydney to Perth2, where it achieves mode share of around 70%, and road’s share of 
the market is less than 10%, likely limited to the express freight task.  However, road 

 
2  Where in this report we refer to routes from one city to another, this includes the hinterland catchment area around each city 

from which rail freight is drawn.  The size of this catchment area varies according to the route being considered, with rail 
freight drawing from a larger catchment area as the length of the linehaul movement increases. 
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captures a third or more of the market from the smaller Brisbane and Adelaide to 
Perth routes. 

• On the north-south corridor, with shorter haulage distances, rail faces significant 
challenges to capturing mode share.  

− Road is the dominant mode in both directions for all origin-destinations pairs.  Over 
time, road has successfully entrenched itself to capture around 88% of the headhaul 
task and around 93% of the backhaul task. Rail’s modal share has declined significantly 
from 1995, but has generally stabilised over the last 15 years.  

− Rail’s modal share is strongest in the long distance Melbourne-Brisbane leg. Synergies 
estimates that rail achieves 30% of volumes in the headhaul direction and 17% for the 
backhaul (total corridor basis).  However, on the shorter Melbourne-Sydney and 
Sydney-Brisbane legs, rail achieves a mode share of under 5%. 

− There is some degree of uncertainty about road freight volumes by line segment on 
the north-south corridor due to the assumptions made about the geographic zone for 
each origin-destination pair. However, Synergies’ estimates of total road freight 
volumes along the north-south corridor have been internally reviewed against other 
available information provided on a confidential basis by BITRE. 

• The most intense levels of modal contestability are on the north coast line corridor where 
road and rail are evenly matched. 

− In the headhaul market, road dominates for route distances up to 1,000km 
(Gladstone, Rockhampton, and Mackay); however the mode shares are reversed for 
Townsville and Cairns, where route distances exceed 1,500km.   

− For the backhaul route, road generally captures a stronger share of the backhaul 
markets, although the exception is Gladstone/Rockhampton, where rail has a strong 
share of the market, likely influenced by movements of high density industrial 
products. 
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Modal choice drivers 

Our analysis has categorised intermodal freight through the prism of ‘supply chain needs’, in 
order to understand the underlying reasons driving the mode share outcomes, and to assess the 
extent to which freight is structurally advantaged towards a particular mode.   

Modal choice is influenced by both the nature of the transport task and characteristics of the 
transport service.  The key factors are:  

• Reliability -  which encompasses on-time performance, confidence that the service will run 
as planned, and risk of damage to freight; 

• Frequency/availability – whether the service is available at times and frequency, and with 
sufficient capacity, to meet the customer’s requirements; 

• Transit time – end to end transit time is the critical consideration, including, where 
applicable, the time required for pick up and delivery to the freight terminal;   

• Price – again, price for the end to end freight movement is the critical consideration, 
including where applicable, pick up and delivery to the freight terminal;  

• Other factors, that may influence mode choice decisions include:    

− Sustainability - numerous companies have corporate policies in favour of reducing 
their ‘carbon footprint’, which may influence their preferred option, while rail 
currently has a sustainability advantage over road, this may diminish over time with 
movement towards alternative fuel sources for trucks;  

− Complexity – rail, and shipping, reflect a more complex transport solution which may 
require greater management effort, with anecdotal reports that rail freight charges 
need to be around 10% lower than road to compensate for this “hassle factor”; 

− Risk/diversification - customers may prefer to maintain some diversification in their 
freight channels, in order to reduce the risks associated with reliance on a single 
mode. 

Rail’s service quality (in terms of reliability, frequency and transit time) is generally poorer for 
than road, therefore for rail to be competitive against road, the total cost to the customer for 
rail freight (including terminal and pick up and delivery (PUD) costs) will usually need to be well 
below the total cost to the customer of alternative road freight services. 

However, the modal choice factors are weighted according to the type of freight. For intermodal 
freight, decisions about mode choice are largely based on the time sensitivity of the product’s 
delivery, from which price/service trade-offs can then be considered.  For our identified freight 
categories: 
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• Express freight - service quality parameters are paramount and customers are not willing 
to accept rail’s poorer service quality, therefore express freight is almost invariably carried 
by road or air; 

• Fast moving consumer goods (FMCG) – delivery of these products is usually time sensitive, 
with stocks needing to be regularly replenished.  Reliability and frequency of freight 
delivery is very important, however customers may be prepared to accept a modestly 
longer transit time for lower cost service; 

• Slow moving consumer goods (SMCG) and industrial and construction products – delivery 
of these products is usually less time sensitive and customers may be willing to accept 
lower service quality for a lower cost service, particularly where they have warehousing 
capacity available at the destination. 

Reasons for rail’s mode share performance – east-west corridor 

The relative service quality performance for the three main transport modes is summarised in 
the table below: 

Table 2  East-west corridor - service quality relative to road 
 Rail Shipping 

Transit time Comparable to moderately slower 
Standard rail services are comparable to standard 
(solo driver) road services, but express (two driver) 
road services 40% faster than express rail 

Except Brisbane-Perth where standard rail transit time 
is significantly longer than standard road (around 25% 
longer) 

Much slower 
Coastal shipping takes approximately 4 times 
the time for standard road/rail 

Frequency Moderately less frequent 
Rail offers daily service frequency, compared to road’s 
‘as required’ service 

Significantly less frequent 
Shipping services usually operate once per 
week, but multiple liners means services may be 
available more frequently  

Reliability Significantly less reliable 
Rail’s reliability in achieving advertised freight 
availability times is poor, at 60-70% in the headhaul 
direction compared to road’s average of 98%. 

Significantly to much less reliable 
Current international schedule reliability of 
~35% with average 7 day delay (but affected by 
COVID related capacity constraints and high 
congestion) 

Historic schedule reliability of ~75% with 
average 4 day delay 

Typical delay to freight availability not publicly 
reported, but average delays significantly 
exceed assumed 2 day availability allowance 

Price Significantly lower 
Rail freight (including PUD) generally 60-70% of road 
freight cost  

Much lower 
Shipping rates (including PUD) generally 30-40% 
of road freight costs, or around 50% of rail 
freight cost 

Source: Synergies 
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From Sydney and Melbourne to Perth, road freight is estimated to hold less than 10% of the 
market.  This is likely to represent the express category of freight that is structurally advantaged 
towards road, due to its very high requirements for timeliness and reliability.  It appears that, 
from these origins at least, the extent of the freight charge discount offered by rail and shipping 
(as compared to road) means that largely all of the remaining categories of freight that are 
willing to accept a tradeoff between service level and price have done so, and that road is at a 
structural disadvantage to rail and shipping on these routes (except for express freight).  
However, this structural disadvantage may erode over time if ongoing road improvements allow 
ongoing productivity gains, eg through reduced transit times or increased product volumes per 
truck movement. Further, where rail is unable to offer a generally comparable transit time to 
standard road (such as for Brisbane-Perth), there is increased utilisation of road.   

Shipping competes strongly against rail on these corridors, attracting customers who are willing 
to accept much slower transit times and reliability in return for much lower freight rates.  The 
proportion of the market willing to accept this tradeoff has increased over recent years, as 
warehousing capacity in Perth has increased.  Coastal shipping services are incidental to the 
liners primary international movements, and rates only need to provide an acceptable margin 
above incremental cost (which is very low).  Reflecting this, changes in mode share between rail 
and shipping have been primarily driven by changes in the global shipping market – in times of 
stability, the shipping liners actively pursue the domestic freight task, building market share, but 
in the event of major disruption in global supply chains (as has occurred most recently with 
COVID-19) they withdraw to focus on their major international markets.  When global supply 
chains stabilise, it can be expected that shipping lines will again aggressively pursue domestic 
cargoes, however it should be noted that there will be a natural limit on the capacity that they 
can make available for the domestic trade, given that this capacity is only offered to the extent 
that it is not required for international containers.  Synergies estimates that, prior to COVID, 
shipping’s increased mode share meant that those carriers that were then participating in the 
domestic trade were already using most of the capacity that they were at that time able to make 
available for domestic cargoes. 

Reasons for rail’s mode share performance – north-south corridor 

The relative service quality performance for road and rail is summarised in the table below: 
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Table 3  North-south corridor - service quality relative to road 

 Rail 

Transit time Significantly slower to much slower 

• Melbourne-Brisbane standard rail service is 25% slower than standard (solo driver) road, and 60% 
slower than express road 

• For shorter Melbourne-Sydney and Sydney-Brisbane routes, rail is well over double the transit time 
for road 

Frequency Moderately less frequent 

• Rail offers daily service frequency, compared to road’s ‘as required’ service 

Reliability Moderately less reliable 

• Rail’s reliability of achieving advertised freight availability times is around 85% in the headhaul 
direction, compared to road’s average of 98% 

Price Moderately lower 

• Rail freight (including PUD) generally 80-90% of road freight cost  

Source: Synergies 

The poorer rail mode share on the north-south corridor reflects the combination of poorer 
service quality and higher cost relative to road.  Compared to the east-west corridor, the key 
difference in service quality relates to transit time where, rather than standard rail being 
comparable to standard road, rail transit times are significantly to much slower than road.  
Combined with this, the total price for rail freight (including PUD) provides a much lesser 
discount to the price for road freight, both in proportional and absolute terms, only marginally 
greater than the discount required to compensate for the additional “hassle factor” of rail.   This 
impact is particularly evident on the shorter routes. 

Contributing to this outcome is road’s productivity performance on this route, where upgrades 
of major interstate highways have allowed for road productivity to increase by reducing transit 
times (particularly on the Hume Highway and Pacific Motorway), allowing increased use of larger 
truck types (particularly on the Newell Highway) and more generally improving the resilience of 
the road network to withstand major weather events.  In contrast, rail productivity on this 
corridor has stagnated.  In combination, the gradually increasing service quality gap, and the 
gradually decreasing price discount for rail, will have led to the gradual trend reduction in rail 
mode share.  

Reasons for rail’s mode share performance – Queensland north coast  

The relative service quality performance for road and rail is summarised in the table below: 
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Table 4  Queensland north coast corridor - service quality relative to road 

 Rail 

Transit time Significantly slower to much slower 

• Brisbane-Townsville/Cairns is significantly slower than standard road, but can achieve overnight plus 
one day delivery timeframe preferred by freight customers 

• For shorter Brisbane-Gladstone/Rockhampton routes, rail is well over double the transit time for 
road 

Frequency Moderately less frequent 

• Rail offers daily service frequency, compared to road’s ‘as required’ service 

Reliability Slightly less reliable 

• Rail reliability compared to advertised freight availability times for Townsville is around 95%, 
compared to around 98% for road 

Price Moderately lower 

• Rail freight (including PUD) generally 70-80% of road freight cost for longer distance routes 

Source: Synergies 

The changes in rail’s mode share over the last 10 years have broadly aligned with changes in the 
size of the total freight market, with rail freight volumes remaining relatively stable, and the 
road freight task varying more significantly with changes in the total market size.  Total freight 
volumes declined over the period to 2017 – a period in which rail’s share of the market gradually 
increased.  From 2017, rail’s mode share fell sharply, likely reflecting a combination of an 
increasing total market size, and a reduction in rail capacity as Aurizon rationalized services 
before its exit from the intermodal market (with total rail services reducing by 10%).  This 
indicates that rail’s market share may be limited more by train service capacity than by rail’s 
competitiveness with road, particularly for the longer haul services.   

Key trends and conclusions – intermodal freight 

• The key drivers of mode choice are door-to-door price, reliability and transit time – however 
even before reliability and transit time factors are taken into account, the greater logistical 
complexity of a rail movement means that rail needs to provide a discount to road to 
account for the “hassle factor” of using rail – anecdotally considered to be around 10%; 

• Rail has poorer service quality than road, but many customers are willing to trade off price 
and service quality provided their overall service requirements can be met - where rail can 
offer the same day daily delivery service as a standard road service, it is able to meet the 
overall service requirement for time sensitive freight.  Where it also offers a substantial 
(30-40% cost reduction), it is strongly preferred over road,  notwithstanding its generally 
lower reliability.  However, even where rail has much longer transit times than road, this is 
acceptable to non-time sensitive freight if rail can offer a lower cost.  As the level of cost 
reduction offered by rail reduces, we can observe a greater share of the market 
preferencing road – for these corridors, improving service quality for rail may improve its 
attractiveness to freight customers at a given price.  
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• Haul distance is important to price and service quality — it is commonly understood that 
rail’s ability to offer a cost effective haulage solution increases as haul distance increases.  
However, it is also the case that rail’s ability to achieve comparable service quality can 
improve as haulage distance increases.  This reflects that the additional time allowances 
required for rail – being the PUD time and freight cut-off and availability allowances – are 
a less material component of the total transit time as haul distance lengthens.  Further, 
longer haul distances may allow greater opportunity to ‘make-up’ delays that occur en-
route.  Hence, rail is at a structural disadvantage relative to road for most freight types for 
shorter distance hauls of less than 1,000km.  However, there are certain freight types on 
shorter hauls that remain well suited to rail, such as higher density, non time-sensitive 
products; 

• Shipping will return as a strong competitor for long distance freight – once the global 
shipping market stabilises, it can be expected that international carriers will again focus on 
capturing domestic freight in order to improve the margin on their international services.  
Given domestic cargoes are incremental to their primary freight task, their ability to offer 
very low charges means that shipping will be attractive to customers who can tolerate long 
and unreliable transit times given their warehousing availability.  However, there is a 
natural limit to the capacity available for domestic cargoes, as vessel capacity will be 
optimised to the required international cargo task. 

• Road productivity has increased faster than rail – while productivity for a given truck type 
has remained stable over time, significant productivity gains are able to be achieved where 
road can increase the use of high productivity vehicles on a route. Key corridors show a 
trend of increasing use of larger vehicles within existing limits (i.e. trend to increasing use 
of road trains on the east-west corridor and increasing use of B-doubles between 
Melbourne and Brisbane).  Recent approval for the unrestricted use of road trains for the 
full NSW portion of the Newell Highway increases the opportunity for higher productivity 
vehicles to operate on the Melbourne-Brisbane route in future.  In the absence of ongoing 
productivity gains for rail, this will reduce the relative price advantage that rail can offer 
freight customers. 

• Inland Rail will facilitate a step increase in rail productivity for Melbourne-Brisbane – with 
Inland Rail, rail operators will be able to operate rail services at their productivity frontier, 
with the potential reduction in door-to-door rail costs estimated to be 20%.  However, 
noting the increased opportunity to run road trains on the Newell Highway, if this corridor 
reached road’s productivity frontier (with similar truck composition as the east-west 
corridor), road costs could reduce by around 13%.  The productivity gains that rail can 
achieve from Inland Rail will, alone, not be sufficient to guarantee a preference for rail – 
other strategies to promote the attractiveness and competitiveness of rail will also be 
required; 



   

11       ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 - Understanding modal share 

• Efficient access to highly productive intermodal terminals – efficient access to intermodal 
terminals, particularly through co-location of warehouses and distribution centres, 
together with rapid loading and unloading of trains, can significantly reduce the costs and 
barriers to using rail services, both in terms of the time and cost of the PUD movement, 
loading and unloading of trains, and the additional logistical complexity associated with 
using rail.  Efficient terminal access will reduce rail’s door-to-door cost, allowing it to 
compete more effectively with road, including over shorter distances.  Ensuring the 
availability of highly efficient intermodal terminals is the most significant issue for 
promoting the use of the Inland Rail project. 

• The relative attractiveness of rail can be significantly increased by improving rail reliability 
– rail's reliability in achieving advertised freight availability times is the key metric from a 
customer perspective, however this is affected by reliability in each component of the rail 
freight service, including rail network, rail operator and IMT performance. Improved service 
reliability can assist rail’s attractiveness, not only by directly improving rail’s reliability 
relative to road, but also by reducing effective transit time as a result of reducing the 
required buffer time built into the freight availability allowance, and also improving rail 
operating costs by reducing operating variability.  However, there is currently insufficient 
information available on the key factors contributing to rail’s reliability performance to 
analyse how these benefits may accrue; 

• Strategies to improve the productivity and competitiveness of rail – strategies developed in 
subsequent workstreams should focus on:  

− their ability to influence the key modal choice factors – being price (for the door-to-
door freight movement), reliability and transit time; and  

− the ease of accommodating volume growth, noting that uncertain demand coupled 
with the high cost of investing in additional trainsets and barriers to entry can 
disincentivise the provision of increased train services. 
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Bulk corridors 

Identifying current mode share 

Table 5 Mode share (%) by corridor (2020) 

Corridor Headhaul 

Bulk Rail Road Sea 

Mount Isa Line    

• Mount Isa region to Townville 84% 16% - 

Victoria Murray Basin     

• Murray Basin region to Port 35% 65% - 

SA Eyre Peninsula    

• Eyre Peninsula to Port Lincoln 0% 100% - 

Source: Synergies 

Our high level review of a selection of bulk freight tasks shows that rail has had differing levels 
of success in competing against road. 

• Mount Isa - rail is the dominant mode for bulk products, achieving mode share for 
minerals/mineral concentrates in the range 80-90%.  Rail’s dominant position for bulk 
haulage has been maintained over a long period of time.  However, rail’s performance in 
carrying intermodal freight is mixed, with rail intermodal services being withdrawn in 2017.  
While intermodal rail services have since been re-introduced, they have not been 
completely successful in recapturing rail’s previous mode share, with increased road mass 
limits allowing significant improvement in productivity for road transport. 

• Murray Basin - historically, rail was the dominant form of transport for export grain from 
the Murray Basin, with a reported mode share of around 90% in 2000.  However, rail 
infrastructure quality was allowed to deteriorate in the early 2000s, with the effect that 
service quality dramatically declined, as did rail’s mode share, falling to around 35% in 
2020. Despite recent investments in regional rail upgrades, continuing infrastructure 
constraints mean that rail operating efficiency remains poor, and road continues to be the 
dominant mode of transport for export grain. While our case study analysis has focused on 
grain export movements, deterioration in service quality of rail compared to road is likely 
to have implications for the modal competitiveness of other freight commodities (e.g. 
intermodal and mineral sands) that are also reliant on an efficient rail freight solution. 
Where current investments in the Murray Basin rail network do not deliver the necessary 
gains to make rail a more attractive freight mode to road, other complementary 
investments in supply chain solutions that support other rail freight traffic may no longer 
be commercially viable.  
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• Eyre Peninsula – up until March 2019, grain was transported on the Eyre Peninsula via a 
combination of road and rail, however rail’s infrastructure and service quality was poor. 
Continued use of rail would have required major reinvestment in the network and 
rollingstock, which was not commercially viable.  The Eyre Peninsula grain network was 
ultimately closed once the assets reached ‘end of life’.    

Reasons for rail’s mode share performance – bulk corridors 

While rail is typically viewed to have an advantage in transporting bulk freight, this is not 
universally the case.  Rather, mode share is driven by factors that are highly specific to each 
route.  Our review of the selected bulk freight corridors has produced the following insights to 
the factors that influence mode choice for bulk freight:  

• Price, and the ability to deliver large shipments in a timely manner, are the overwhelming 
determinant of mode choice for bulk freight - bulk freight is generally not time-sensitive, 
and given a requirement to move high volumes of freight, customers are willing accept rail 
services providing a slower transit and poorer reliability, if it is able to offer a lower price 
than road. 

• Rail is the preferred mode for bulk haulage, provided the infrastructure supports an efficient 
train service – for major bulk operations, such as the WA iron ore railways and east coast 
coal haulage railways, rail is overwhelmingly the preferred mode.  For smaller bulk 
operations, such as those investigated in this study, the ability of rail to offer a significant 
discount to road depends on its ability to operate efficient rail services. Both the Mount Isa 
bulk minerals and the trunk routes for the WA bulk grain services operate to contemporary 
standards in terms of allowable train configurations and speeds (albeit often significantly 
slower than road).  For these routes, provided that freight customers can readily access 
rail, it remains the preferred mode.  However, where rail infrastructure quality creates 
major impediments to the operation of an efficient rail service, such as in the Murray Basin 
or the Eyre Peninsula, road transport is dominant. 

• There can be barriers to customers accessing rail services – as is evidenced on the Mount 
Isa line, particularly for smaller bulk customers, difficulties in gaining access to suitable 
loading and unloading infrastructure, and the requirement to aggregate volumes to full 
train loads, can lead to customers preferring road, even where this may be a higher cost 
option; 

• Rail’s high fixed costs mean that operators require volume commitments to invest, but this 
can deter freight customers who want to retain flexibility – rail operators usually require a 
firm commitment from customers (in terms of volume and term), in order to support the 
required investment in rollingstock capacity.  However, where volume is uncertain, such as 
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is the case in agricultural markets or smaller resource projects, customers may be unwilling 
or unable to provide this commitment, resulting in a preference for road. 

• Suitable infrastructure quality is critical - where major infrastructure deficits have accrued, 
this imposes massive constraints on the ability of rail operators to run an efficient rail 
service using contemporary standard rollingstock.   

• Major infrastructure deficits are complex and costly to reverse – major infrastructure 
deficits are complex and costly to address, and the need for major reinvestment can trigger 
the closure of marginal rail routes once rail assets reach ‘end of life’, such as the Eyre 
Peninsula or WA’s ‘Tier 3’ grain lines.  The Murray Basin, where the Government decided 
to reinvest to reinvigorate rail, demonstrates the complexity of upgrading degraded 
infrastructure, where considerable investments have occurred but no discernible 
improvement in rail service quality has been observed.  

• Major reinvestment in rail to achieve contemporary standards may not be economically 
viable - where market conditions are less conducive to an efficient rail service, commercial 
revenues are unlikely to sustain ongoing reinvestment in rail infrastructure and rollingstock 
to maintain contemporary standards (although it may remain viable to continue to operate 
by ‘sweating’ the assets for their remaining physical life). In these instances, it is 
appropriate that governments comprehensively evaluate the economic benefits of 
reinvesting in rail compared to allowing the full transport task to be carried by trucks and 
accordingly investing in road upgrades as required. 

• There are opportunities for rail operators to improve rail’s mode share for contestable bulk 
services – based on the routes examined: 

− innovative approaches to facilitate the consolidation and loading of freight from 
smaller producers may help to reduce the barriers to accessing rail services.  For 
example, the recent introduction by Aurizon of a scheduled bulk/intermodal train to 
the Mount Isa line, together with the development of a common user loading facility, 
may help to promote rail mode share. 

− commercial arrangements may be structured to promote rail utilisation.  In WA, CBH’s 
integration into the rail haulage market (as a result of its acquisition of rollingstock for 
its services) meant that CBH accepted the fixed costs of rollingstock ownership and 
the marginal cost to CBH of increased rail utilisation was low.  This encouraged CBH 
to maximise its use of rail services. 

Identifying information gaps and constraints in understanding mode share 

The modal share analysis presented above is subject to a number of data limitations. The quality 
of information varies according to mode, and by route. While there is some data available, there 
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is still an incomplete understanding of where freight moves to, and which routes are utilised. 
Better data is required for sound planning and policy development.  

The critical datasets for understanding mode share by origin-destination route relate to 
tonnage, a volumetric measure (i.e. TEU equivalent) and broad industry freight type (i.e. bulk vs 
intermodal). For intermodal freight, information that identifies, at a more granular level, the 
type of cargo carried (i.e. ‘what’s in the box’) is ideal as it may assist in understanding modal 
choice drivers, but it is considered to be a ‘second order’ issue in terms of quantifying the size 
of the freight task by each mode.  

Comprehensive data on each of these key aspects is not publicly available. We have identified a 
number of limitations and gaps in the existing data available to providing a better understanding 
of modal share (see the following figure). 

Figure 1 Gaps assessment – by mode  

 
Source: Synergies 

By mode:  

• Road - ABS freight data is collected irregularly and freight categorisation provides limited 
information on intercity freight. State government truck counts and weighbridge data 
where it is published is useful, but only partial information is publicly available; 
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• Rail - data is collected for all information requirements by either the rail operator and/or 
the rail infrastructure provider however, most datasets are not publicly available; 

• Sea - the most critical datasets are collected and published, however, there is scope for 
further information to be collected and published, particularly tonnage and type of freight. 

A prioritisation framework for addressing the data gaps should have regard both to the potential 
benefit of the information, and the likely difficulty associated with collecting it.  In considering 
options for collecting data, two key issues are: 

• Source of data – data is collected by both infrastructure managers (rail infrastructure 
managers and State Government departments in the case of road) and freight operators.  
It is likely to be easier to collect data from infrastructure managers, as they already have in 
place mechanisms to assemble relevant data on a consistent basis, however there are some 
datasets that infrastructure managers will not be able to provide, particularly in relation to 
type of freight carried. 

• Compulsory or voluntary data provision – a voluntary data provision framework is generally 
problematic, as data may be commercially sensitive and, regardless of sensitivity, 
organisations have little incentive to dedicate resources to provide data.  As a result, there 
are usually gaps and inconsistencies in the information collected.  Given the necessity for 
comprehensive reporting of statistics, a compulsory reporting mechanism that provides for 
a consistent dataset to be collected for each rail network may ultimately be required. 

A prioritisation framework for the collection of additional data is summarised below.  Note, in 
assessing the difficulty associated with publishing information, we have considered both the 
difficulty associated with collecting the information (including having regard to the number of 
parties that would need to provide information, whether they have clear visibility over this 
information and whether they are likely to have existing information systems that collect this 
information), and to developing a mechanism for publishing the information. 
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Figure 2 Prioritisation of data gaps 

 
Source:  Synergies 

Recommendations 

 The Infrastructure & Planning, Safety & Operations and Policy workstreams will consider range 
of strategies that impact the service quality and operational efficiency of rail, as well as the 
broader incentives to use rail freight as influenced by Government policy.  However, there are a 
number of issues that have been specifically identified in this workstream which directly 
influence the competitiveness of rail relative to road.   

Recommendation 1 

(a) As a priority, in relation to road data, BITRE continue to work with the National Freight Data 
Hub and relevant State Government Transport Departments in order to: 

(i) identify and/or confirm a preferred suite of road freight data metrics that should be 
collected by State Governments through their traffic census programs in order to 
provide for the collation of consistent information in relation to truck numbers, 
categorisation and weights on key national highways.  The data currently collected 
and published by Transport for NSW, including truck numbers, categorisations and 
weights at key highway points, measured at hourly intervals, provides a wealth of 
information from which data analysis can be used to gain an understanding of road 
freight volumes.  Freight can be distinguished into local vs long distance truck 
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movements, and the data can even be used to gain a broad understanding of origin-
destination truck movements. Other states should be encouraged to review and, if 
necessary, upgrade their traffic census programs in order to collect consistent 
datasets; 

(ii) comprehensive State Government traffic census datasets should wherever possible 
be regularly published in the National Freight Data Hub in order to facilitate greater 
transparency and understanding of the road freight task; 

(b) In the medium term, if this type of information is collected and published by State 
Governments, this would enable BITRE to prepare regular periodic data analysis reports, 
interpreting the traffic census data in order to present quarterly information on road 
freight volumes, including analysis by origin-destination route to the extent that this is able 
to be ascertained. 

Recommendation 2 

In relation to rail data: 

(a) Rail Infrastructure Managers should commit to regularly provide BITRE with rail freight 
datasets, that are relevant to informing transport policy decisions,  including freight 
volumes, freight types (to the extent ascertainable) and origin-destination (with the recent 
Memorandum of Understanding between BITRE and ARTC providing a template for this 
data collection); and 

(b) Rail operators should commit to providing RIMs permission for this data to be disclosed to 
BITRE on an aggregated and de-identified basis, and published in the National Freight Data 
Hub.  If this is unsuccessful in enabling the efficient and regular collection of rail freight 
data, a compulsory data collection arrangement may ultimately be required. 

Recommendation 3 

That Rail Operators: 

(a) continue, on an ongoing basis, to evolve their price structures in order to maintain their 
competitiveness with other modes, including across varying cargo densities; and 

(b) work with ARTC (and other RIMs) in order to identify whether alternate rail access charge 
structures may assist rail operators in more closely aligning rail freight charges with 
competitive alternatives (eg applying the variable charge by loaded wagon rather than by 
weight); 
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Recommendation 4 

That Rail Operators continue, on an ongoing basis, to develop other aspects of their service 
offering that may maximise rail’s ability to compete with other modes, including: 

(a) charges applied for one-way backhaul movement to return empty containers used in 
coastal shipping;  

(b) the extent of differentiated transit time product offerings (eg based on priority of 
loading/unloading at IMTs) to maximise their competitiveness with road and shipping. 

Recommendation 5 

Given the limited visibility on the factors contributing to delays, that ACRI consider facilitating, 
in conjunction with rail operators and RIMs, a research investigation into the specific factors 
contributing to delays, and impacting on rail freight’s reliability performance, on the east-west 
and north-south corridors. 

Recommendation 6 

That Rail Operators continue, on an ongoing basis, to investigate opportunities for innovative 
operating and contracting strategies that may promote increased utilisation of rail for bulk 
products with smaller or more variable volume, eg through greater aggregation of freight from 
smaller producers. 
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1 Introduction 

1.1 Background  

As a nation, Australia is heavily dependent on efficient freight connections, with our capital cities and 
major towns often separated by large distances.  Our freight task is continuing to grow strongly, 
forecast to increase by 35% by 2040, but freight productivity and costs have plateaued since the 
1990’s.3  Australia’s National Freight and Supply Chain Strategy identifies the importance of 
developing an integrated transport network to meet Australia’s future freight needs.  This Strategy 
relies on all transport modes playing their part, including rail.  However, in order for rail’s full 
potential to be realised, the sector must first overcome a number of entrenched, legacy constraints 
that inhibit efficient freight solutions.  

There are long held concerns in the rail industry about a loss of mode share on some of Australia’s 
key freight corridors. The industry contends that rail freight services have suffered a secular decline 
in market share on several major routes and jurisdictions across the country.  While the current 
COVID-19 pandemic may have seen the rail industry increase mode share on some routes, there 
remains a risk that this will be a temporary effect only, with mode share declines recommencing once 
global and domestic supply chains stabilise.  

Understanding the changes and the underlying causes of change can help ensure that the significant 
investment in the Inland Rail Project delivers on its promise of arresting the decline in rail market 
share on the north-south corridor. Identifying all of the settings required to deliver an efficient rail 
service is all the more critical to ensuring this major infrastructure investment achieves its goals. 
Moreover, understanding the underlying causes of any loss in rail’s market share is critical to 
identifying a pathway for ensuring that rail delivers to its potential in the national transport task. 

If Australia is to realise the promise of an efficient transport network, it is important to identify and 
implement the necessary policy, regulatory and operational settings required to maximise the 
natural advantages associated with each mode, particularly for an efficient freight rail service.  

1.1 Study objectives 

In this context, Synergies has been engaged by ACRI to: 

• review the current market position of specified freight rail services (both intermodal and bulk) 
competing with road haulage across key routes; 

 
3  National Freight and Supply Chain Strategy, see https://www.freightaustralia.gov.au/what-is-the-strategy/why-we-need-action  
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• identify factors adversely impacting the freight rail sector delivering its full potential as part of 
the national freight transportation task;  

• identify opportunities to improve freight rail productivity and increase modal share; and 

• identify priority policies and industry actions that would allow the increased use of freight rail 
in ways that provide benefits for freight customers and the community. 

This Study has been organised into the following workstreams: 

1. Modal share – understand current market share by transport mode, as well as the changes and 
underlying causes of changes in rail’s share of the national transport freight task; 

2. Infrastructure and planning - understand infrastructure requirements for successful rail 
performance; 

3. Safety and operational – understand current constraints on rail industry operational efficiency; 
and 

4. Policy - understand policy options to allow the full potential of rail freight to be realised. 

The Study is to be evidence based to the maximum extent possible. Its focus will be on understanding 
industry developments as the key pathway to identifying actions and solutions.  The Study will focus 
on evidence from the east-west and north-south intermodal freight corridors, with a higher level 
consideration of the Queensland north coast line intermodal freight corridor as well as selected bulk 
corridors. 

1.2 Modal Share Workstream 

The Project Brief identifies the following key analytical tasks for the Modal Share Workstream:  

• identify (based on available data) current market share for alternate modes on the selected 
transport routes (including both intermodal and bulk routes)  

• understand structural conditions influencing modal share  

• identify information gaps and constraints in understanding current modal shares  

• assess modal choice drivers, and relative structural advantages of different modes  

• assess structural changes in the rail market and mode share, including the extent and causes of 
recent possible mode share decline  

• assess relative modal productivity performance. 

This workstream is designed to provide a better understanding of the structural conditions 
influencing mode share where rail competes with other modes, including road and coastal shipping. 
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It is also designed to highlight where the greatest productivity challenges for freight rail exists — 
which is in intermodal freight (where road is a fierce, often superior competitor). Some of the 
learnings from the intermodal analysis have implications for the bulk supply chains, which are also 
included in the study.  

The study methodology that has been used to prepare this analysis adopts an evidence-based 
approach, as follows:  

• estimation of current market shares for alternate modes on key transport routes uses a range 
of information based on tailored participant information requests and other published sources 
(section 3.3 presents further details about our approach);  

• examination of modal choice drivers is based on desktop review of published studies as well as 
consultation with rail operators and infrastructure providers; and 

• assessments of relative productivity performance draws on a desktop assessment, enhanced by 
additional information on rail service quality performance outcomes provided by rail industry 
participants.  

1.3 Report structure 

This report is set out as follows: 

• Part A – Issues and approach 

− Section 2 – freight task overview 

− Section 3 – assessing mode share, and considering information gaps and constraints 

− Section 4 – assessing drivers of mode choice and structural advantage 

• Part B – Corridor studies 

− Section 5 – East-west corridor intermodal freight 

− Section 6 – North-south corridor intermodal freight 

− Section 7 – Queensland north coast line intermodal freight 

− Section 8 – Trends and conclusions – intermodal freight  

− Section 9 – Bulk freight corridors 

• Appendices  

− Appendix A – Detailed methodology for mode share assessment 

− Appendix B – Heavy vehicle productivity
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Part A – Issues and Approach 
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2 Nature of Australia’s freight task 

2.1 Overview  

Within the overall freight task, freight is generally broken into two categories; bulk freight and non-
bulk (or general) freight.4 For the purposes of this report, we refer to two broad categories of freight, 
defined as follows: 

(a) Non-bulk (intermodal) freight – commodities moved individually and/or in containerised, 
palletised and/or parcel sized configurations.  The terms non-bulk and intermodal cargo are 
frequently used interchangeably, as when non-bulk freight is transported by rail, it is almost 
invariably ‘intermodal’ and usually ‘containerised’.  However, when this freight is carried by 
road, it will often be transported in palletised form, rather than as ‘containerised’ cargo. 

(b) Bulk freight – single commodity movements in high volume or bulk configuration such as: coal, 
minerals, bauxite, cement, grain, and sugar. When on rail, bulk freight is usually moved using 
dedicated trains, operated for a single customer. 

Australia’s domestic freight task is carried out using a combination of various transport modes.  This 
is shown in Figure 3 below. 

Figure 3 Australia’s domestic freight task (2020) 

 
Source: BITRE (2020), Yearbook 2020: Australian Infrastructure Statistics, Statistical Report, Part T: Transport  
Notes: Rail data published in the 2020 Yearbook relates to the 2015-16 year; road data is for 2019-20 (except intrastate road freight estimate 
which is for 2015-16; air freight and coastal shipping data is for 2017-18.  

This shows that, at a national level: 

 
4  See Department of Main Roads 2013, Moving Freight: A strategy for more efficient freight movement, December 2013, p.14; 

Productivity Commission (2006), Road and Rail Freight Infrastructure Pricing, Report no. 41, December 2006, p.16  
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• for non-bulk freight, road carries around 72% of the freight task, with 17% carried by rail and 
the remaining 5% by sea.  Airfreight is used for less than 0.2% of the non-bulk freight task; 

• for bulk freight, 68% is carried by rail, 18% by ship and 15% by road. 

2.2 Freight categorisation 

It is useful consider the types of intermodal freight further through the prism of supply chain needs 
in order to understand how mode share varies for different categories of freight. This assists the 
analysis of mode share that is presented later in this report to understand the extent to which freight 
is advantaged to a particular mode or is contestable between multiple modes.  We have therefore 
considered mode share, and its driving factors, with regard to the following freight categorisation:  

Table 6  Freight categorisation 

Express Freight Fast Moving Consumer 
Goods 

Slow Moving Consumer 
Goods 

Industrial and 
Construction Products 

Goods for which rapid delivery 
is critical, usually transported 
by road or air 

Products that are highly in-
demand, affordable, 
consumed quickly and 
purchased frequently, such as 
food, toiletries, beverages, 
stationery, over-the-counter 
medicines, cleaning and 
laundry products, plastic 
goods, personal care 
products; stock is replenished 
on a regular (daily) basis, with 
timeliness of delivery critical; 
can be transported by road or 
rail 

Consumer goods which have a 
longer shelf life and are 
purchased over time, 
including items like furniture 
and appliances; usually have 
longer delivery timeframes; 
can be transported by road, 
rail or shipping 

Products required for 
business, rather than 
consumer, input.  Usually 
have longer delivery 
timeframes; can be 
transported by road, rail or 
shipping 

Structural changes in the Australian economy have caused significant changes in the nature of freight 
demand over time – with the decline of heavy manufacturing within Australia and the growth in 
international trade, there has been an ongoing reduction in the volume of industrial and construction 
products transported to and from manufacturing centres but substantial increases in the movement 
of consumer and intermediate goods between population centres.  This has contributed to a general 
‘speeding up’ of supply chains, where an increasing proportion of freight becomes time-sensitive. 

Indicative estimates of the size of each of these freight categories is: 

• Express freight – less than 10% of the long distance intercity freight market 

− this is informed by road’s mode share on the Melbourne/Sydney to Perth route (as 
assessed in section 5), where we have concluded that the price benefit of transporting 
freight by rail or shipping means that all freight that is willing to trade off service quality 
for price will have done so.  On these routes, road mode share is 8-9%; 



   

32          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

• Fast moving consumer goods – around 50% of the long distance intercity freight market 

− this is informed by information provided by rail operators on the nature of freight carried 
on the Melbourne/Sydney to Perth route; 

• Slow moving consumer goods and industrial/construction products – together around 40% of 
the long distance intercity freight market 

− this is informed by shipping’s mode share from the east coast capitals to Perth (as assessed 
in section 5), combined by information provided by rail operators on the nature of freight 
carried on the Melbourne/Sydney to Perth route.   

2.3 Market participants 

There are multiple players involved in the intermodal freight transport task. In addition to the actual 
linehaul transport carriers themselves, logistics companies and freight forwarders add value in 
consolidating freight and linking each of the transport stages to create a door-to-door delivery service 
for freight customers.  

The major participants in the non-bulk freight supply chain can be grouped as follows: 

• freight owners (referred to as beneficial freight owners, or BFOs) – who own the freight that has 
to be moved;  

• freight forwarders – who are engaged by freight owners to arrange for the goods to be moved 
from origin to destination using one or more different modes of transport; 

• linehaul transport providers – they are the providers of the linehaul service used to carry freight 
from origin to destination, and may include road operators, rail operators and shipping services; 

• rail infrastructure managers (RIMs) – are the owners or operators of the rail track networks used 
by rail linehaul providers; and 

• intermodal terminal operators – provide the connecting interface point between the rail 
network and road-based operations.  The core intermodal terminal task is the transfer of freight 
from one transport mode to another, although other ancillary services may also be provided.  
Intermodal terminals are usually provided by rail operators primarily for their own use, with 
only limited examples of intermodal terminals being used by more than one rail operator. 

Freight forwarders (or BFOs, where they directly manage their own transport logistics) are the ones 
responsible for selecting the most effective transport mode. 

In terms of the linehaul component, the major transport providers are identified in Table 7. 
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Table 7  Intermodal freight supply chains 
 East West North-South Qld North Coast Line 

Rail Above rail operators:  

• Pacific National 

• SCT 

Rail Infrastructure Manager 

• ARTC 
(Melbourne/Sydney/Adelaide to 
Kalgoorlie) 

• Arc Infrastructure (Kalgoorlie to 
Perth) 

Above rail operators:  

• Pacific National 

• SCT 

Rail Infrastructure Manager 

• ARTC 

Above rail operators:  

• Pacific National 

• Linfox 

Rail Infrastructure Manager 

• Queensland Rail 

Road • linehaul road transport carriers can be either be fleet or independent operators.  In 2014, it was estimated 
that there were 42,000 operators active in the sector (compared to 33,000 twenty years earlier), ranging 
from single-truck operators to large corporations. The top three operators account for less than 15% of the 
road freight sector:5  

• Toll IPEC (8.3%); 

• Linfox (4%); and 

• Kain & Shelton (K&S) (1.6%). 

Sea In normal market circumstances, 
the major international container 
services calling at Fremantle as part 
of an east-west trade movement 
include:  

• Maersk/MOL (Boomerang 
service) 

• CMA-CGM/HL (Nemo) 

• MSC (AEX and Capricorn service) 

• CMA-CGM (ANL) (AAX) 

• OOCL/PIL (AA1 service) 

• OOCL/PIL (AA2 service).  

• n/a • n/a 

Source: Synergies based on publicly available information 

 

 
5  NTC (2016), Who Moves What Where – Freight and Passenger Transport in Australia, Final Report, August 2016, pp.24-25 
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3 Assessing mode share 

3.1 Overview 

While the overview of the national freight task provides a broad indication of mode share, a robust 
understanding of mode share needs to be undertaken at a corridor level, and requires quantitative 
analysis of the volume of freight moved on each route by each key origin-destination (separately 
identifying freight movements in each direction), both in total and for each transport mode used.  
Regular reporting of data, in order to allow assessment of time series information, is essential in 
order to understand trends in mode share and the factors driving changes. 

The key modes to be assessed in terms of freight mode share are rail, road and shipping.  While air 
transport is used for some freight transport, particularly mail and parcel delivery, its share of the 
national freight task in volume terms is negligible.  As a result, we consider airfreight to be less 
important in an assessment of freight mode shares, and airfreight has been excluded from our 
analysis.   

The critical datasets for understanding mode share are shown in Figure 4.   

Figure 4 Requirements to understand mode share 

  
Source:  Synergies 

While ideally volume information would be available on both a tonnage and a volumetric basis, 
provided that one measure of volume is available, estimates of the other measure can be made.  To 
date, most measures of mode share are based on tonnage, and we consider that it is reasonable to 
continue to focus on tonnage as the highest priority dataset.  For intermodal freight, further 
information that identifies, at a more granular level, the type of cargo carried (i.e. ‘what’s in the box’) 
would be ideal, as it assists in understanding modal choice drivers and mode competitiveness for 
different types of freight.  However, this information is not currently available for any transport 
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mode, and is considered to be a ‘second order’ issue in terms of quantifying the size of the freight 
task by each mode.  

3.2 Existing freight information sources 

3.2.1 Road freight task 

Only a limited assessment of the size and nature of the road freight task is currently possible, 
reflecting the partial tonnage, volumetric measures and broad freight type information that is 
publicly available.  

Australia Bureau of Statistics 

To date, the ABS has been the primary source of statistics for estimating the size and nature of the 
road freight task in Australia.   

The ABS conducts the Survey of Motor Vehicle Use (SMVU) regularly and the Road Freight 
Movements Survey (RFMS) on an ad hoc basis. The RFMS was most recently conducted as an 
additional component of the SMVU in 2014.6  

The following freight related datasets are published by the ABS through the SMVU: 

• motor vehicle use, by state/territory of registration by type of vehicle  

• total and average kilometres travelled, by state and territory of registration by type of vehicle 
by area of operation / by state and territory of registration by type of vehicle by business and 
private use / by area of operation by type of vehicle by type of fuel / by year of manufacture by 
type of vehicle by state and territory of registration / by state and territory of operation by type 
of vehicle 

• total and average tonne-kilometres, by type of vehicle by state and territory of registration / by 
state and territory of registration by type of vehicle by area of operation / by type of vehicle by 
state and territory of operation / by state and territory of registration by state and territory of 
operation 

• total tonnes carried freight vehicles, by state and territory of registration by type of vehicle by 
commodity 

• total load carried and average load per trip, by state and territory of registration by freight 
vehicles 

 
6  A more detailed analysis of the data gaps that exist in the freight statistics is presented in a report published by iMOVE (2019) 

Freight Data Requirements Study Data Gap Analysis Final Report, 28 February 2019.  That report has helped to inform this 
discussion.  
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• total kilometres travelled, by state and territory of registration by type of vehicle by main type 
of journey 

• total and average tonne-kilometres rigid trucks, by number of axles by gross 
vehicle/combination mass by state and territory of registration 

• total and average tonne-kilometres articulated trucks, by trailer configuration by gross 
combination mass by state and territory of registration. 

In summary, while the SMVU provides a high level picture of overall road freight movements, it does 
not provide data to enable any disaggregated analysis of road freight movements.  

The RFMS provides estimates of freight moved by road for 2013-14, collected on a sample survey of 
16,000 articulated and rigid trucks that were registered with an Australian motor vehicle registry.7 
The RFMS includes freight flows between geographic areas, classified by origin, destination, 
commodity and method (solid bulk, other bulk (liquid/gas), containerised or other) and whether the 
goods are dangerous and/or refrigerated. Commodity data uses selected articles (21 items) from the 
Australian Transport Freight Commodity Classification (ATFCC).  

BITRE is responsible for data collection and dissemination and provides a summary of freight tasks in 
several publications (eg BITRE Infrastructure Yearbook, BITRE aggregated freight forecasts). BITRE 
publishes a range of datasets drawn off the SMVU and the RFMS. 

There are a number of concerns with the RFMS as a means of understanding and assessing the size 
and nature of the road freight task:  

• Regularity and timeliness – the RFMS has been conducted on an ad hoc basis, with only 3 surveys 
undertaken since 1993-94.  Further, detailed results of the survey take a significant time to be 
released, with disaggregated results of the 2014 survey not available until 2016; 

• Level of confidence – the survey is based on only a small fraction of the vehicle movements, and 
industry stakeholders have identified concerns about the level of confidence that can be 
attributed to the results; 

• Freight categorisation – the freight categorisation applied does not align particularly well with 
an analysis of supply chain needs. 

In any case, Synergies understands that the ABS does not intend to carry out any further surveys of 
road freight movements, therefore this data will not be available at any future point in time.  The 
ongoing information published in the SMVU is of limited use in assessing mode share by route, given 

 
7  A copy of the Explanatory Notes about the RFMS is available on the ABS website at 

https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/9223.0Explanatory+Notes112%20months%20ended%2031%20October%20201
4 

https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/9223.0Explanatory+Notes112%20months%20ended%2031%20October%202014
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/9223.0Explanatory+Notes112%20months%20ended%2031%20October%202014
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the aggregated nature of the data. We understand also that the BITRE is currently exploring 
alternative methods for collecting information on road freight movements. 

State Government traffic data 

State Government transport agencies (in particular WA, NSW, Queensland and Victoria) each have a 
traffic census framework for the state-declared road network. The traffic census collects a range of 
information on traffic counts by vehicle type.  However, there are significant variations in the 
information availability between the jurisdictions in terms of: 

• the extent to which vehicles are broken down by vehicle type; 

• the time interval for measurement of traffic counts, for example NSW traffic count data is 
available for hourly intervals, whereas for other states, data is aggregated over a longer time 
period, in some cases up to a year; 

• the availability of weighbridge data allowing, when combined with traffic counts, the volume of 
freight carried to be assessed; and 

• the extent to which time series data is available. 

In some cases, such as Victoria, we understand that data is collected by the State Government 
transport agencies but not made publicly available.  Further, while the WA Government has 
historically provided access to detailed traffic count data for Eucla, on the Eyre Highway, it has 
recently ceased making detailed data available (replaced by summarised reporting), cutting off a 
valuable source of detailed information on road freight movements on the east-west corridor.   

Further, where data is made publicly available, different approaches are taken amongst agencies as 
to whether raw data is made available, or instead published in summary reports.   

Where detailed source data is published, such as has recently commenced in NSW where traffic count 
data is made available that identifies traffic numbers by vehicle types, at hourly intervals, and 
weighbridge data is also available, it is possible to use sophisticated data analysis to isolate local truck 
movements from long distance truck movements, which can help to inform conclusions on the broad 
origin-destination of truck movements.  However, this approach is unable to provide any information 
on freight type.  

Road freight operator data 

Road freight operators will maintain detailed consignment information on freight movements at an 
origin-destination level, including information on tonnage, volumetric measure and freight type.  
Most road freight operators will also collect and maintain GPS based information tracking truck 
movements.  However, this information is not published in any form and is considered by road freight 
operators as confidential. 
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3.2.2 Rail freight task 

Rail operators and rail infrastructure managers both maintain comprehensive data sets of rail freight 
movements, and can identify the volume of freight (in tonnes) transported at an origin-destination 
level.  Rail infrastructure managers collect information on freight movements and tonnages (on a 
train basis) from all operators in a consistent form, however, have only limited information on the 
type of freight being carried.  More detailed information, including information on volumetric 
measure (i.e. TEU), and in some cases freight type, is maintained by rail operators.   

However, only limited amounts of this information is published, and with the exception of reporting 
by Queensland Rail noted below, this is only where voluntarily made available by rail operators and 
RIMs to BITRE.  Comprehensive information on rail freight volumes relies on all rail freight operators 
of material size voluntarily making this information available. 

Published information on the national rail freight task is presented in Trainline reports prepared by 
BITRE.  The total national rail freight task is estimated using the aggregated data provided by rail train 
operators. The latest Trainline publication (January 2021) presents information for: 

• Bulk and non bulk freight (tonnes, NTKs); 

• Bulk freight (by major commodity type); 

• Interstate freight (intermodal) by rail line segment (gross tonnes).  

It is not possible to identify rail freight movements on an O-D basis from this published data.  

Queensland Rail publishes information on freight volumes by corridor and by broad freight category 
in an Annual Performance Report published in accordance with its QCA approved Access 
Undertaking.  

3.2.3 Shipping freight task 

Coastal freight statistics by TEU and broad commodity type through Australian ports is available in 
the Coastal Trading Licensing system maintained by the Department of Infrastructure, Regional 
Development and Communications allowing identification of interstate coastal shipping movements 
on an O-D basis.  Freight tonnage is not available for containerised freight (although this was collected 
and published for a limited number of years).  

3.2.4 Information gaps 

The limitations and gaps in the existing data available to providing a clear understanding of modal 
share are summarised in Figure 5.  
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Figure 5 Gaps assessment – by mode  

 
Source:  Synergies 

3.3 Approach for estimating mode share given information gaps 

Given the gaps in the information available for a comprehensive assessment of mode share, this 
section presents an overview of the approach that we have used for analysing mode share and, in 
particular, the data sources and methodology used to estimate freight movements by mode in 
consistent terms. 

Our approach for estimating freight volumes and determining modal shares for each of the corridors 
included in the scope of this study is set out briefly below. A more detailed discussion of our 
methodology is presented in Appendix A. 

3.3.1 Intermodal corridors 

Rail freight volumes 

ARTC has, with permission of the relevant rail operators, provided time series data for rail freight 
tonnages on the east-west and north-south corridors. Queensland Rail has similarly provided time 
series data for rail freight tonnages on the Queensland north coast line.  Therefore, while information 
on rail freight volumes is not publicly available, detailed information on origin-destination freight 
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movements has been made available specifically for the purpose of this study.  Notably, given that 
we are using rail infrastructure manager data, this information does not include any details on a 
volumetric measure of freight volumes (eg TEU) or the nature of the freight (by intermodal freight 
category) carried in containers. 

In our assessment of mode share for intermodal corridors, we have included all rail freight tonnages 
carried on intermodal trains between the relevant origins and destinations.  Steel movements from 
Port Kembla and Whyalla have been excluded from the rail tonnages, as these products are 
transported in bulk form. 

Shipping volumes 

ARTC has also made available its estimate of sea freight tonnages. Synergies’ review of shipping 
freight volumes as sourced from the Federal Government’s coastal shipping permit database 
available aligns to ARTC’s sea freight estimates. However, we have relied on ARTC’s estimates as it 
had already undertaken conversions to tonnes. 

Road freight volumes 

For road freight, Synergies has constructed estimates using the available State Government truck 
counts and weighbridge data, together with ABS RFMS surveys from 1994, 2001 and 2014, with 
additional modelling using key macro indicators. The mode share assessment is based on available 
data for each route. 

In order to address potential concerns around the reliability of the ABS RFMS estimation of road 
freight volumes, we initially reviewed the ABS’ reported 2014 total interstate road freight volumes 
against recorded truck counts and weights at key interstate border locations in 2014.  Based on this 
review, we have concluded that the ABS provides a reasonable estimate of total interstate road 
freight movements for both the east-west corridors and the north-south corridor, and that it is 
therefore reasonable to rely on the ABS survey results to undertake analysis of the road freight task, 
including in relation to type of freight and origin-destination. 

The ABS road freight surveys provide estimates of road freight by origin and destination at the SA4 
level, with freight broken down into broad commodity classifications. For each origin-destination we 
constructed a broad classification of the region around each origin and destination city where freight 
customers can reasonably be considered to have a choice of transport mode.  This broad classification 
is not fixed for an individual city but depends on origin-destination pair. For example, a much broader 
contestable region is included around Sydney for east-west freight to Perth as compared to the 
contestable area for Sydney for freight to Melbourne, reflecting that for longer journeys, a longer 
PUD movement may be viable to enable the use of rail or shipping. Using this classification of 
contestable area and a broad classification of contestable non-bulk commodities, an estimate of 
mode contestable road freight was constructed for the relevant survey year. 
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For the east-west corridors, a long time series of accurate truck counts by vehicle type is available at 
Eucla on the South Australia and Western Australia boarder. From this, total road volumes moving 
from east to west are estimated using six years of weighbridge data as a base. Estimates from the 
ABS freight surveys are then used to adjusted total road freight volumes to mode contestable freight 
volumes (having regard to origin-destination and freight type) and to estimate the proportion of 
freight from each of the key origins.  

For the north-south corridor and the Queensland north coast line, the available truck count and 
weighbridge data is more limited, with long time series data unavailable. To account for this, ABS and 
truck count data are supplemented by modelling using macro-economic variables. The model is 
calibrated using the years 1994, 2001 and 2014, where ABS data means that total origin-destination 
freight volumes for our three main modes, rail, road and sea, are available. This modelling is then 
applied to infer total origin-destination freight volumes for the years in between ABS surveys. Road 
freight volumes are then calculated as the residual of total freight volumes less rail and sea. 

For the north-south corridor, road freight estimates from 2014 backwards are constructed using the 
macroeconomic modelling. From 2014 forward a combination of macroeconomic modelling and 
heavy vehicle counts from Transport for NSW are used. This is done by weighting together the implied 
change from the macroeconomic model, with the percentage changes implied by heavy vehicle 
counts on the key origin-destination routes.  

For Melbourne-Brisbane estimates are based on percentages changes in heavy vehicle counts along 
the Newell highway. For Sydney-Melbourne heavy vehicle counts along the Hume Highway are used. 
For Sydney-Brisbane, limited heavy vehicle counts are available on the Pacific Motorway, so just the 
New England Highway is used. For this reason, relatively less weight is placed on heavy vehicle counts 
and more weight is placed on the estimates using the macroeconomic model. On each route the low 
point in the heavy vehicle counts is used in order to minimise the interference from local traffic.  

For the Queensland north coast line, the 2014 ABS road freight estimates are again used as the base. 
A combination of the estimated percentage change predicted by the macroeconomic model, and the 
percentage changes in heavy vehicle counts along the Bruce Highway are then used to estimate the 
road freight task forward and backwards from 2014. 

3.3.2 Bulk freight  

In each bulk corridor included in the study, we have identified the primary commodity for which bulk 
handling is a realistic logistics alternative but which can also travel in non-bulk form by road (mineral 
concentrates for Mount Isa, grain in respect of the other supply chains).  In each case, the identified 
commodity was being transported from inland production for ultimate export. 

For these bulk export routes/products, we have assessed freight volumes by: 

• receiving direct information on rail freight volumes from rail participants; 
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• accessing published port throughput statistics to serve as an approximate estimate of the total 
size of the relevant market; and 

• inferring road volumes from available data on rail volumes and total export volumes.  

3.4 Addressing information gaps 

As identified above, reliable detailed information on current road freight volumes and service quality 
measures is considered to be generally poor. Often, the necessary data needed to accurately 
estimate road’s share on particular freight routes is not currently collected in any systematic or 
ongoing way. Conversely, rail freight statistics are collected at the origin – destination level, but are 
not typically publicly available, meaning that information on rail freight volumes is usually not visible 
(with the information used for our mode share analysis directly provided by rail industry participants 
specifically for the purpose of this report). For coastal shipping, the majority of required data is 
collected and published.   

While many of these deficiencies will persist in attempting to assess modal share on a historical basis, 
in order to understand the role of different transport modes in meeting Australia’s freight task, and 
changes in mode share, it is essential that comprehensive, reliable and timely information on freight 
movements is publicly available for all major transport modes – road, rail and sea freight.   

Work is currently underway as part of the National Freight Data Hub in order to aggregate and publish 
further freight data information, and BITRE is progressing work aimed at developing a more reliable 
data collection method in relation to road freight statistics. This work is particularly important given 
that some of the most important data used to assess road freight movements is not currently 
available on an ongoing basis.  In particular: 

• the ABS does not intend to conduct any further RFMS studies, meaning that there will be no 
detailed information collected on road freight movements beyond 2014; and 

• the WA Government has ceased making detailed traffic count data at Eucla publicly available, 
which has been an important source of information on road freight volumes for the east-west 
corridor. 

BITRE has also been working with the rail industry for several years to collect and publish more 
information on freight rail (both non-bulk and bulk) but greater disclosure of information by rail 
participants is required.  

In light of the gaps that we have identified that limit a more comprehensive and robust analysis of 
freight modal share being undertaken, we have identified two broad options for improving modal 
share data. 
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3.4.1 Option 1 - publication of currently collected data from infrastructure managers 

Road data 

Traffic census data, including vehicle counts and weighbridges, is already collected by many State 
Governments. The Commonwealth Government may pursue a commitment from all State 
Governments to make available detailed data collected through these existing means and, where 
appropriate, upgrading data collection mechanisms to provide a consistent set of information on 
nationally important highway locations.  This would ideally include: 

• Traffic count information categorised by vehicle type (using a consistent categorisation of 
vehicle types); 

• Weighbridge information, again categorised by vehicle type; 

• All information to be provided at short (eg hourly) time intervals, in order to enable data analysis 
on the route travelled by trucks (which can help inform an understanding of whether truck 
movements are local or long distance).  

The detailed data now published by Transport for NSW provides a useful template for the information 
that would ideally be collected and published. 

Collected data would form part of the National Freight Data Hub, enabling data analysis to be 
undertaken on truck movements by route, truck type, weight and approximate distance  travelled, 
allowing assessment of freight volumes by tonnage and by volumetric measure by broad origin-
destination pairs (eg capital city movements).  We note the National Freight Data Hub is already 
working to harmonise state and territory truck count data by bringing together all available API data, 
and so building on this existing platform of work would be useful. 

If this type of information were to be collected and published by State Governments, the Department 
(or agency) could then prepare periodic (eg annual) data analysis reports, interpreting the traffic 
census data in order to present quarterly information on road freight volumes, including analysis by 
origin-destination route to the extent that this is able to be ascertained. 

The first key issue to be considered in this option, however, is how to gain a commitment by 
jurisdictions for collection and publication of this data.   

The second key issue to be considered is whether there is opportunity to supplement the existing 
traffic census datasets that are collected in order to better assist in distinguishing local and long 
distance truck movements, and, for long distance truck movements, to inform an estimate of origin-
destination.   

Note, this option will not allow any information on freight types to be ascertained.  Therefore, while 
it will enable a more robust assessment of freight mode share, there will be limitations in the ability 
of businesses, analysts and policy makers to use this information to understand mode share by freight 
type and therefore influence freight customer decisions on mode choice. 
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Rail data 

Comprehensive rail freight statistics for all high priority categories of information are already 
collected by rail infrastructure managers, as this forms the basis of their access billing systems.  
However, at present there is only limited publication of this data. 

Under this option, rail infrastructure managers could publish aggregated (de-identified) data on train 
numbers, GTKs and net tonnages by origin-destination pair.  This data would be published on a 
regular basis, and the collected data would again form part of the National Freight Data Hub. The 
National Freight Data Hub would facilitate the sharing of data between RIMs and governments, and 
may well have the potential to report and release a wider set of rail freight information (that goes 
beyond the scope of this current modal share workstream).  

As is the case with the road data, this option would not allow any information on freight type by 
intermodal freight category to be ascertained.   

Again, a key issue to be considered in this option is how to gain a commitment by rail infrastructure 
managers and rail operators for publication of this data.  This could be delivered either by: 

(a) voluntary agreement of rail infrastructure managers (with permission from rail operators as 
required); or  

(b) compelled through a regulatory instrument (as is the case with Queensland Rail’s annual 
performance reports required under its Access Undertaking). 

Voluntary provision of rail freight statistics has historically been problematic, both in terms of the 
willingness of the rail businesses to provide data, and the ease and regularity of collection.  Given the 
necessity for comprehensive reporting of statistics, unless rail participants agree to a voluntary 
protocol that will ensure the regular provision of consistent information, a compulsory reporting 
mechanism that provides for a consistent dataset to be collected for each rail network is likely to be 
required. 

Shipping data  

Detailed information on interstate coastal freight movements is already published through the 
coastal trading permit database administered by the Department.  The published information is of 
high quality and allows a robust analysis of shipping volumes on an origin-destination basis mode 
share.  There remain some opportunities to enhance this data to include: 

• additional information on the cargo weight for containerised freight; and 

• information on intrastate coastal freight movements.   
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3.4.2 Option 2 - data reporting by freight operators 

Data reporting by freight operators is the only approach that will provide detailed information on 
type of freight (for all transport modes, albeit that there may still be limitations on this to the extent 
that freight operators do not have visibility over the specific type of freight being carried) and origin-
destination (for road freight) to be published, allowing a comprehensive understanding of the volume 
and nature of Australia’s freight task. 

A viable framework would need to define a consistent set of information to be collected from road 
freight operators, rail freight operators and shipping companies.  Such an option would need to 
consider how to de-identify and aggregate information to minimize concerns that the publication of 
this information would result in the release of commercially confidential information and potential 
loss of competitive advantage.   

Options for data reporting by freight operators involve either periodic survey or compulsory 
comprehensive reporting.   

Examples where such information is compulsorily provided include: 

• Container stevedoring – the ACCC collects information from container stevedores (revenues, 
costs, volumes) under a legislative direction pursuant to Part VIIA of the Competition and 
Consumer Act 2010 (Clth). The ACCC publishes information at an aggregated level as part of an 
annual report. 

• Airports (monitoring and service quality) – airport operators provide information on prices, 
costs (and profits) and quality of aeronautical and car parking service at selected Australian 
airports to the ACCC. This is also under a Part VIIA legislative direction and the ACCC publishes 
information on an annual basis.  

• Bulk wheat exports (monitoring) – Bulk wheat exporters provide information on export volumes 
and capacity utilisation at selected bulk grain terminals to the ACCC as part of an ongoing 
monitoring role.  

In either case, there is likely to be a high degree of complexity and cost associated with 
comprehensive data reporting by road freight operators, given the very large number of road freight 
operators that would be captured by the framework. As noted previously, some freight operators 
may not have sufficient visibility over the freight that is carried, particularly where consignments are 
contracted out to third parties.  

3.4.3 Prioritisation of data gaps 

A prioritisation framework for addressing the data gaps should have regard both to the potential 
benefit of the information, and the likely difficulty associated with collecting it.  This is summarised 
in Figure 6 below.  Note, in assessing the difficulty associated with publishing information, we have 



   

46          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

considered both the difficulty associated with collecting the information (including having regard to 
the number of parties that would need to provide information, whether they have clear visibility over 
this information and whether they are likely to have existing information systems that collect this 
information), and to developing a mechanism for collating and publishing the information. 

Figure 6 Prioritisation of data gaps 

 
Source:  Synergies 

We consider that there is merit in initially focussing on data collection from infrastructure managers 
(both road and rail) as this is expected to provide a simpler mechanism for collecting consistent 
datasets on an aggregated (de-identified basis). 

While this prioritisation framework shows a high benefit and relatively low difficulty of making 
additional rail freight statistics available, it is important to recognise that, from the perspective of 
using this data to assess relative modal performance, a material benefit will only accrue if similar 
information is also available for road.  Therefore, we consider that there would be value in placing 
an initial focus on mechanisms for capturing and reporting road volume information – in the first 
instance through comprehensive and detailed reporting of traffic census data for key road locations.   

We note that, in the event that Australian Governments adopt a Mass Distance Charging framework 
for road transport, this will provide for the collection of comprehensive road freight movement data.  
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The consolidation and reporting of this data would significantly improve the availability and quality 
of road data for the purpose of assessing mode share.  

3.5 Recommendations 

Recommendation 1 

(a) As a priority, in relation to road data, BITRE continue to work with the National Freight Data Hub 
and relevant State Government Transport Departments in order to: 

(i) identify and/or confirm a preferred suite of road freight data metrics that should be 
collected by State Governments through their traffic census programs. The data currently 
collected and published by Transport for NSW,  including truck numbers, categorisations 
and weights at key highway points, measured at hourly intervals, provides a wealth of 
information from which data analysis can be used to gain an understanding of road freight 
volumes.  Freight can be distinguished into local vs long distance truck movements, and 
the data can even be used to gain a broad understanding of origin-destination truck 
movements. Other states should be encouraged to review and, if necessary, upgrade their 
traffic census programs in order to collect consistent datasets; 

(ii) comprehensive State Government traffic census datasets should wherever possible be 
regularly published in the National Freight Data Hub in order to facilitate greater 
transparency and understanding of the road freight task; 

(b) In the medium term, if this type of information is collected and published by State Governments, 
this would enable BITRE to prepare periodic (eg annual) data analysis reports, interpreting the 
traffic census data in order to present quarterly information on road freight volumes, including 
analysis by origin-destination route to the extent that this is able to be ascertained. 

Recommendation 2 

(c) In relation to rail data: 

(i) Rail Infrastructure Managers should commit to regularly provide BITRE with rail freight 
datasets, that are relevant to informing transport policy decisions,  including freight 
volumes, freight types (to the extent ascertainable) and origin-destination (with the recent 
Memorandum of Understanding between BITRE and ARTC providing a template for this 
data collection); and 

(ii) Rail operators should commit to providing RIMs permission for this data to be disclosed to 
BITRE on an aggregated and de-identified basis, and published in the National Freight Data 
Hub.  If this is unsuccessful in enabling the efficient and regular collection of rail freight 
data, a compulsory data collection arrangement may ultimately be required. 
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4 Assessing drivers of mode choice 
and structural advantage 

4.1 Overview 

As part of examining trends in modal share, it is important to understand the underlying factors 
driving mode choice. Decisions about linehaul transport options are made by freight customers based 
on an entire freight movement outcome that balances several factors. 

In assessing the drivers of mode choice, we have conducted a comprehensive literature review, 
supplemented by interviews with key stakeholders.   

Our analysis has categorised intermodal freight through the prism of ‘supply chain needs’, in order 
to understand the underlying reasons driving the mode share outcomes, and to assess the extent to 
which freight is structurally advantaged towards a particular mode.  However, there is a fine line 
between a ‘competitive advantage’ and a ‘structural advantage’, and care must be taken to not label 
all advantages as structural.  For example, while road may have a transit time advantage over rail, 
there may be opportunities for rail operators to offer innovative solutions to customers in order to 
reduce either the size or impact of this advantage.  As a result, performance differences between 
modes will only be considered to provide a structural advantage where the difference is both large 
and important to customers for the relevant category of freight. 

4.2 Modal choice factors 

Modal choice is influenced by both the nature of the transport task and characteristics of the 
transport service.  The factors influencing choice of transport mode have been examined in a wide 
range of studies, undertaken by Government agencies, market participants and academics. There is 
extensive literature on the determinants of modal choice and the weighting of the various factors 
affecting the selection process. While various studies have focused on different factors affecting the 
selection process, relevant features of the transport cargo are commonly found to include the density 
of the cargo, its perishability and fragility; relevant characteristics of the transport service include the 
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price, frequency/availability, transit time and reliability.8,9,10 The intrinsic value of the commodity 
may also be a relevant factor.     

These factors are discussed in more detail below. 

4.2.1 Reliability  

Intermodal freight customers consistently identify reliability as the primary non-price consideration 
in decisions on modal choice,11 where reliability is perceived broadly to encompass the following 
features:  

• delivery on time and in full (DIFOT) performance, which relates to the on-time performance for 
the total door-to-door journey – reliability of the train service contributes to this, but it is also 
determined by the terminal and PUD elements of the freight movement;  

• confidence that the services will be run (akin to corridor availability), noting that outages occur 
for a range of planned events (i.e. track possessions to enable maintenance works to occur) as 
well as unplanned events; and  

• risk of damage to freight.  

The primacy of reliability in mode choice decisions has been confirmed in stakeholder interviews.12  

Road transport is generally perceived to offer high reliability, with studies indicating in the order of 
98% arrival within expected times.13  The expansive road network, together with high capacity on key 
road routes, means that road transport has greater flexibility and can readily divert to an alternative 
route if infrastructure issues prevent the primary route from being used.  

Reliability is potentially more important for rail than for road - whereas a delay in a truck arrival will 
impact 2-4 TEU and may be considered manageable, a delay in freight availability from a train service 
creates a ‘multiplier’ effect, given the large volume of freight on each service (often in excess of 300 

 
8  These attributes, together with haulage distance, were identified as most important by Booz Allen and Hamilton in a study 

undertaken for the ARTC in 2001 (documented in Meyrick and Associates 2006, Rail Freight Price Elasticities, report prepared for the 
Essential Services Commission, Victoria). 

9  SMEC Australia (2016), North Coast Line Freight Terminal Consolidation Project: Stage 1 Report – Final, August 2016, p.13 

10  CRC for Rail Innovation (2014), Choice of mode for contestable non-bulk freight on the Melbourne-Sydney-Brisbane East Coast 
corridor, May 2014, p.iv 

11  ARTC (2007), North-South Corridor Strategic Investment Outline, September 2007, p.8 

12  Stakeholder consultation interviews – SCT (November 2021), Pacific National (December 2021) 

13  Ernst & Young, ACIL Tasman and Hyder Consulting (2006), North-South Rail Corridor Study, Detailed Study Report, p.2-17, p.3-7, p.3-
26, p.2-37.  See also Department of Transport and Regional Services (2007), Melbourne-Brisbane Corridor Strategy: Building our 
National Transport Future, June 2007, p.11 



   

50          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

TEUs).14  Rail service reliability is affected both by linehaul service reliability, which is in turn affected 
by infrastructure reliability  and operational issues, and terminal operations.  The extent to which 
delays in linehaul service arrivals are reflected in delays in freight availability will depend on the time 
allowance adopted by operators before their nominated ‘freight availability time’, and their ability 
to employ additional resources where necessary to meet this time. 

Rail reliability was historically perceived as poor but has improved over the last two decades. In 
relation to the linehaul component of the rail transit, BITRE reported that, in 2004 only 45% of trains 
arrived within 15 minutes of their scheduled arrival time. This later improved to 62% in 2007-08. 
Most recent statistics show that the proportion of interstate trains arriving at their destination within 
15 minutes of their scheduled arrival time remains at around 62%, with 73% arriving within one hour 
of their scheduled time.15 Ultimately however, DIFOT performance is the most important measure of 
reliability. There is limited data available to measure rail’s performance on this measure, although 
anecdotally it is claimed that rail’s reliability is generally in the order of 75%.   Rail services also suffer 
from disruption due to network outages occurring for a range of reasons, including weather related 
impacts.  Recent flooding in South Australia impacting the east-west rail network provides an 
example of the significant delays that can occur, with restoration of the rail network taking 24 days.  
While such events will also impact roads, there is usually greater opportunity to divert around 
affected roads, and roads are often able to be more quickly re-opened to traffic.   

However, more recently, COVID has highlighted a weakness in road’s reliability and resilience, given 
its high ratio of drivers to freight carried.  COVID driven restrictions on driver mobility, as well as 
driver shortages, resulted in significant disruption to road freight supply chains.  Rail operators report 
that rail freight was been less affected by these issues, given the much lower ratio of drivers to freight 
carried.  The Australian Government has recently announced an enquiry, to be led by BITRE, into the 
resilience of Australia’s road and rail supply chains, due to conclude by the end of 2022.16 

4.2.2 Frequency and availability 

The availability of services to meet a customer’s needs in transporting its freight task is an important 
determinant of mode choice, and is an increasing challenge given the ongoing trend towards 
speeding up of supply chains, requiring frequent replenishment of stock.  In this context availability 
refers not only to the number of services that are operated, but to the ability to access services at 
the required departure and arrival times – for the time sensitive component of the freight task, there 

 
14  Stakeholder consultation interviews – Pacific National (December 2021), Booz Allen Hamilton (1998), Report to Rail Access 

Corporation, p.17 

15  This is a weighted average of the reliability percentages of services which exit the Network no later than schedule, within tolerance. 
ARTC (2021) Performance Indicators ‘Reliability’, posted 21 October 2018, p.9,13. A copy is available at 
https://www.artc.com.au/customers/access/access-interstate/performance-indicators/reporting/  [accessed December 2021]. 

16  See https://www.bitre.gov.au/road-rail-supply-chain-resilience-review 

https://www.artc.com.au/customers/access/access-interstate/performance-indicators/reporting/
https://www.bitre.gov.au/road-rail-supply-chain-resilience-review
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is strong demand for late evening departures and early morning arrivals, to allow for efficient local 
pickup and delivery arrangements. 

Road freight transport for the non-bulk freight task is considered a ‘bespoke’ service, tailored to each 
customer’s requirements. Typically, a truck will carry cargo on behalf of a single customer — either 
the freight owner or a freight forwarder acting on its behalf. The road haulier will provide the number 
of trucks required to meet the needs of the cargo task, and it will provide the trucks when they are 
required by the customer. The service is therefore effectively continuous. 

Rail freight service offers considerably less flexibility; a single rail service typically serves a number of 
customers and operates according to a pre-determined schedule.  The frequency and timing of train 
services is governed by both by the number of available train paths on the network and the level of 
demand (for all rail users, not just intermodal trains), and can be impeded by restrictions associated 
with operating during the morning and afternoon commuter peaks in capital cities.  The actual train 
service frequency is determined by the decisions of the rail operator on how many trains to run and 
at what times, which will reflect the level of intermodal freight demand and customer requirements.  
As a result, when using rail transport, a customer will have less ability to stagger departure times (or 
alternately, can stagger departure times to the intermodal terminal, but with the consequence of a 
longer door to door transit), and the consequence of a late departure from the customer’s premises 
may mean an extended delay until the next scheduled service. 

The frequency and capacity for international shipping lines services are largely fixed by the needs of 
their international customers, and determined as part of the shipping lines’ broader internal shipping 
schedule and rotation.   

For bulk services, the ability to transport large volumes in short time windows (eg to achieve efficient 
delivery of product to port) is more important that specific time of arrival. 

4.2.3 Transit time 

Freight transit times are a significant consideration for freight customers when choosing their mode 
of transport.  When considering transit time, the critical issue for freight customers is whether it is 
sufficient to meet their delivery time requirements.   

For time sensitive freight such as fast moving consumer goods, customers typically prefer evening 
departures together with early morning arrival in destination city on the next day (plus one or two 
days for more distant destinations) in order to allow delivery of goods to their destination during the 
morning. For non-time sensitive freight, transit time will usually be a less important factor. 

Trucks will typically travel directly from origin distribution centre to the destination distribution 
centre, which means road transit time is simply the time taken to drive from ‘door-to-door’, plus the 
on and off loading of the cargo.  
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Rail transit times are more complex.  In addition to the linehaul transit time, rail transit times also 
reflect the time required for carriage of the freight to the intermodal terminal and the cutoff time for 
freight to be loaded onto the train.  After arrival, there is a further time interval before the container 
is available for pickup, and it must then be loaded onto another truck for transport to the final 
destination, where it must be unpacked. Even when linehaul durations are comparable, rail is 
therefore at a competitive disadvantage with road when it comes to transit times.   

While rail transit time can be reduced through infrastructure improvements aimed at increasing the 
average speed of trains, it can also effectively be reduced by reducing train servicing times (that is, 
the time required to load or unload trains), by improving rail reliability (which can reduce the extent 
of reliability buffer built into freight cut-off and availability allowances), or by reducing the extent of 
required PUD movements, eg through co-location of warehouses with rail terminals, or through use 
of efficient loading practices at modern intermodal terminals (IMTs). 

Rail operators also have the capability to offer multiple transit time options (or products) using a 
single train service.  For example, a later freight cutoff can be offered for ‘last-on’ freight, or an earlier 
freight availability time can be offered for ‘first-off’ freight.  Non time sensitive freight can be offered 
a ‘standby’ service, allowing the rail operator flexibility to choose from a number of train service, 
allowing the freight to act as a ‘slot filler’.  These options rely on the use of sophisticated loading and 
unloading arrangements at IMTs. 

Shipping transit times involve similar steps to the rail transit, however, the timeframes are 
significantly extended.  Not only is the shipping linehaul movement considerably slower than road 
and rail, the volume and complexity of vessel loading and unloading means that the freight cut-off 
time prior to loading, and availability time following unloading is much longer, typically measured in 
days, rather than hours.17  As such, shipping is only a viable option for non-time sensitive freight that 
can accommodate extended transit times. 

4.2.4 Price 

Both the literature and freight studies consistently show that the non-price characteristics (transit 
times, frequency, reliability) for rail are usually inferior to road (although the extent to which this is 
the case can only be assessed on a route-by-route basis).  

Therefore, for rail to be competitive against road, the total cost to the customer for rail freight 
(including terminal and PUD costs) will usually need to be well below the total cost to the customer 
of alternative road freight services, in order to compensate for rail’s poorer service quality and higher 

 
17  See for example, Freight Controller, Coastal Container Shipping – How does it compare to Rail and Road? Available at 

https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/ [viewed 9 December 2021].  

https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/
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logistics complexity (the “hassle factor”) compared to road.18  It is anecdotally considered that the 
discount compared to road freight costs that freight users seek for the “hassle factor” alone is in the 
order of 10%, before further tradeoffs for poorer service quality are considered.  Similarly, given 
shipping’s poorer service quality compared to rail (and road), in order for shipping to effectively 
compete, its total cost will need to be well below the total cost to the customer for rail freight.   

As a result, in competing for intermodal freight, rail operators generally need to ‘price off road’.  That 
is, rail prices need to be set with regard to road prices, but at a discount to road prices that 
compensates users for PUD costs and differences in service quality as well as the increase in logistics 
complexity and risk.  

While it is inevitable that, for intermodal freight, the service quality of rail will be perceived to be 
lower than for road, the size of the service quality gap is material to the competitiveness of rail 
transport. As the service quality gap increases, the proportion of the intermodal freight market that 
is able to accept that lower service quality will decline (with an increasing number of freight 
customers not willing to accept the gap at any price) and, for those that are willing to accept the 
poorer service quality, the discount that they require off road to compensate may increase. 
Therefore, the viability of operating rail freight services will depend heavily on the relative efficiency 
of each mode, reflected by their cost structures and quality of service.  

While the service quality offered by coastal shipping is significantly inferior to rail, coastal shipping 
has the opportunity to compete fiercely on the basis of price. This is because coastal shipping is 
provided as part of an existing international vessel movement, and the incremental cost incurred in 
the incidental carriage of domestic containers is low. The costs of providing and operating the ship 
are fixed once the vessel is chosen and the itinerary is determined.  The incremental cost faced by 
the shipping line in the incidental carriage of domestic containers is essentially confined to the cost 
incurred in getting the container on and off the ship. Therefore, domestic coastal shipping freight 
rates can be reduced to the level needed to generate the required level of additional demand while 
still allowing lines to make some margin over incremental costs.  

4.2.5 Other factors 

Other significant factors that influence modal choice include: 

• Environmental and safety performance – over the last decade, sustainability has increasingly 
emerged as a factor considered in modal choice.  Numerous companies have corporate policies 
in favour of reducing their ‘carbon footprint’ and thus favour using rail or sea freight, provided 

 
18  Jan de Maeyer and Tom Pouwels 2003, A literature review on the role of Quality of Service attributes and their monetary valuation 

in freight demand models, Department of Regional and Transport Economics, University of Antwerp, provides a useful summary of a 
wide range of these studies. 
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that it presents a sufficiently competitive option.19 Environmental, health and safety issues are 
likely to become increasingly important to customers, but it should be recognised that there are 
significant opportunities for improved environmental performance for the road sector, 
including through the use of alternative fuel technologies, and rail’s current advantage may not 
be enduring; 

• Complexity - the use of rail or shipping involves a more complex transport movement, requiring 
PUD movements to/from the freight terminal as well as the need to pack freight in containers 
and meet freight cutoff times, resulting in higher potential for delays and imposing an additional 
cost (the ‘hassle factor’); and 

• Contracting strategies and risk management – larger intermodal freight customers will seek 
competitive tenders for their freight tasks, and enter into term contracts with transport 
providers (although these contracts do not normally include volume commitments).  Large 
intermodal customers will often prefer to maintain some diversification in their freight 
channels, in order to maintain competitive pressure between modes and reduce the risks 
associated with reliance on a single mode.  For bulk freight, rail operators will often require a 
take or pay volume commitment for a defined term, in order to support the required investment 
in dedicated rollingstock resources.  A similar commitment is not usually required by road 
freight operators.  This differing contract risk may influence mode choice for bulk freight 
customers. 

4.2.6 Weighting of factors 

For intermodal freight, decisions about mode choice are largely based on the time sensitivity of the 
product’s delivery, from which price/service trade-offs can then be considered.  Price appears to be 
the major determining factor for less time-sensitive goods.  But for time critical goods, service quality 
parameters are paramount, with price being factored in only if delivery time expectations can be met 
with a high level of reliability.20 

The Inland Rail Study, undertaken by the ARTC in 2010 on the proposed inland rail route from 
Melbourne to Brisbane, specifically considered the factors impacting mode choice on the north-south 
route.  This study notes that the importance of these different attributes of the transport service 
varies with the nature of the cargo. Discussing results from its survey of freight shippers, the report 
states: 21 

 
19  ARTC (2010), Melbourne-Brisbane Inland Rail Alignment Study – Final Report, Appendix B: Market Take Up; July 2010, p.24 

20  Booz Allen Hamilton (1998), Report to Rail Access Corporation, p.22,23 

21  ARTC (2010), Melbourne–Brisbane Inland Rail Alignment Study: Final Report, July 2010, p.10 
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The survey also showed that the importance of the above price, 
reliability, availability and transit time factors varies by the type of 
freight, though price was usually the most important. For express 
and other just-in-time freight (e.g. postal and retail chains), 
minimum transit time and high reliability are essential, so little use 
is made of rail freight. 

 

For bulk freight, the weighting applied to factors will differ.  As the transport of bulk freight is 
generally not time sensitive, cost will be the primary driver of mode choice. 

4.3 Cost of alternate modes 

There are significant differences in the cost structures of road and rail transport that influence the 
types of freight service that each mode is more suited to, and whether it is viable for rail operators 
to provide rail services, given the price discount off road required to attract the freight.   

The key factors impacting on the cost competitiveness of rail are: 

• Distance - rail transport generally has lower linehaul cost than road, especially for large volumes 
and over longer distances.  However, PUD and handling costs incurred transferring cargo 
between road and rail at the terminals add significantly to the door-to-door cost of intermodal 
rail operations. As a result, for the provision of non-bulk freight services, rail is generally more 
suited to longer haul distances which offer greater opportunity for lower linehaul costs to 
outweigh the additional PUD and handling costs. Road freight has historically been the lowest 
cost mode for shorter distances.22  

• Volume – once a decision is made to operate a train service, the cost of the train is largely fixed, 
and the competitiveness of rail will depend on its ability to maximise the use of the train’s 
capacity; 

• Product density - freight density is an important matter for freight carriers as both road and rail 
hauliers will seek to maximise utilisation to ensure that, subject to loading constraints, there is 
no wasted (unutilised) space. However, road and heavy vehicle mass limits mean that, for high 
density cargoes, road is not able to fully utilise its available volumetric capacity.  Rail is generally 
more suited to the carriage of high density cargo. For a train, as density increases, the unit costs 
per tonne decline.23  Similarly, shipping is well suited to high density cargoes. 

• Relative efficiency of each mode – this is strongly influenced by the quality of the road and rail 
infrastructure on which they operate.  Decades of sustained, high value road investment has 

 
22  BITRE (2009), Road and rail freight: competitors or complements? Information Paper 34, Canberra, p.8 

23  BITRE (2016), Why short-haul intermodal rail services succeed, Research Report 139, March 2016, pp.85-86 
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allowed the introduction of larger, higher productivity vehicles on national highways.24  The 
increased efficiency associated with high productivity vehicles reduces the cost of road services 
on these routes, increasing the distance required for rail to be cost competitive.  Similarly, the 
efficiency of rail services is influenced by the quality of the infrastructure on which they operate, 
however there is variation in the standard of rail infrastructure on Australia’s inter-city rail 
network, in terms of allowable train lengths, ability to double stack and the route distance 
relative to road.  The location and efficiency of intermodal terminals will also have a substantial 
impact on the efficiency of intermodal services. 

 

 
24   The Senate Rural and Regional Affairs and Transport References Committee (2017), Australia’s rail industry, October 2017, p.27   
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Part B – Corridor Studies 
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5 East-West corridor intermodal 
freight 

5.1 Geographic scope 

The east-west corridor broadly refers to the pathways for the interstate movement of freight 
between the east coast capitals and Perth. The key origin-destinations pairs along the corridors (in 
both directions) are:  

• Melbourne – Perth 

• Sydney – Perth 

• Brisbane – Perth 

• Adelaide - Perth 

Note, where in this report we refer to routes from one city to another, this includes the hinterland 
catchment area around each city from which rail freight is drawn.  The size of this catchment area 
varies according to the route being considered, with rail freight drawing from a larger catchment area 
as the length of the linehaul movement increases.  The methodology used to assess the hinterland 
catchment area for each origin-destination pair is described in Appendix A. 

The key transport infrastructure supporting this route is as follows: 

• Rail:  the rail distance from Perth to Melbourne is approximately 3,400 km, from Perth to Sydney 
over 4,000 km.  Much of the route is unconstrained by bridges and tunnels, allowing the use of 
double-stacked trains (west of Adelaide and Parkes) and train lengths are standardised at 
1,800m.  Most of the interstate standard gauge is managed by ARTC and allows for 21 tonne 
axle loads at 110/115 km/hour.  

• Road:  the road distance between the east coast capitals and Perth range are similar to rail 
distance.  All of the intercity road freight passes across the Eyre Highway from Port Augusta 
linking Western Australia and South Australia via the Nullarbor Plain. 

• Sea:  sea freight between the eastern seaboard ports and Fremantle is mostly done as part of 
broader international shipping movements by the major international container services that 
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include one or more calls in Fremantle in their itinerary.25  The east west shipping trade is almost 
exclusively a westbound movement. It is largely comprised of full containers carried from 
Sydney and Melbourne to Fremantle, although a smaller number of containers are also moved 
from Brisbane and Adelaide.   

See the figure below.  

Figure 7 East-West corridor – key freight routes 

 

 
Source: Australian Government, National Map at https://nationalmap.gov.au/ 

5.2 Freight task 

Around 5.6 million tonnes (equates to 19.8 billion ntk) of intermodal freight is estimated to have 
collectively moved between Perth and the east coast capital cities via road, rail and coastal shipping 
in 2020-21.26  

Total freight volumes are estimated to have doubled over the last 25 years, with consistent growth 
occurring between 2000 and 2012, interrupted only by the GFC in 2008-09. However, since 2012, 
total headhaul volumes have declined by 21% (on an NTK basis), appearing to largely reflect a 

 
25  ANL offers services for the carriage of cargo from container ports of the eastern seaboard to Adelaide and Fremantle. ANL also offers 

carriage of coastal cargoes in the opposite direction, and between eastern seaboard ports. Like ANL, PIL has been a long term 
participant in the Australian coastal trade and has been carrying containerised cargoes domestically since the 1990s. However, the 
range of services offered by PIL is more limited than that offered by ANL. The services currently advertised by the company are 
limited to the East-West route, and do not include the carriage of cargoes from Brisbane. There are also a number of third party 
logistics service companies that offer to ship domestic containers (for example, AAW Global Logistics, Superfreighter, Australian 
Coastal Shipping and BCR.  

26  Synergies calculation. Based on methodology as set out in section 3.2.1.  
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slowdown in economic activity in Western Australia.27 Backhaul volumes remained relatively flat over 
much of this period, however, have risen slightly since 2015 (see Figure 8 below). 

Figure 8  East-West corridor – intermodal freight volumes (NTK) 1995 – 2020 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL. Note, references to a city includes 
the hinterland catchment area around the city from which rail freight is drawn.   
 

The figure below shows the relative significance of each major origin-destination pair on a headhaul 
and backhaul route basis.  

 
27  Full container imports through Fremantle increase on average by 7.9% p.a. during the decade 2001 to 2011.  Between 2011 and 

2020, this rate of growth fell to 2.7%.  Between 2012 to 2017 the growth rate was only 0.8% p.a.  This coincides with an easing in 
state economic activity over that same period. Gross State Product in WA grew on average by 3.7% between 2012 and 2020, which 
shows an easing in growth compared to the 8 years prior 2012. More markedly, state real incomes fell even more significantly during 
2012 to 2017 and by 2018 incomes were around the same level as in 2011.  
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Figure 9  East-West corridor – intermodal freight volumes (NTK) 2020 – by O-D pairs 

Headhaul 

 

 Backhaul 

 

Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: References to a city includes the hinterland catchment area around the city from which rail freight is drawn.  Excludes BNE-ADEL, SYD-
ADEL, MEL-ADEL 

This shows that: 

• the Melbourne-Perth route dominates the freight task on both a headhaul and backhaul basis, 
encompassing just under half of the total freight movements on the corridor; 

• in the headhaul direction, Sydney-Perth is the largest of the other routes; 

• in the backhaul direction, the remaining volume is spread quite evenly amongst the other 
routes.  

5.3 Mode share 

5.3.1 Mode share overview 

Rail is the dominant mode in both directions for intermodal freight on the east-west corridor. (see 
Figure 10 and Figure 11 below), with shipping carrying a significant share of freight in the headhaul 
direction only. While rail transport has long been the primary mode, the relative modal shares have 
varied considerably over time, as shown in the figures below.  
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Figure 10 East-West corridor – headhaul mode share (NTK) 1995 – 2020 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL. Note, references to a city includes 
the hinterland catchment area around the city from which rail freight is drawn.   

Figure 11 East-West corridor – backhaul – modal share (NTK) 1995 – 2020 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL. Note, references to a city includes 
the hinterland catchment area around the city from which rail freight is drawn.   

The trend in rail volumes (on a ntk and tonnage basis) between 2000 and 2021 is shown below. In 
the headhaul (westbound) market, rail volumes increased significantly between 2000 and 2013, but 
have declined since then. For the backhaul (eastbound) market, rail volumes have gradually increased 
between 2000 and 2021.  
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Figure 12 East-West corridor – headhaul  and  backhaul – rail volumes (NTK, tonnes)  2000 – 2021 

 
 

Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL 

Confidence level  

Synergies’ confidence in the quality and reliability of the freight volume information differs by mode, 
and the level of disaggregation.  We have high confidence in the rail and shipping volumes, which are 
collected on an origin-destination basis.  For road: 

• there is some uncertainty on headhaul volumes as although a long time series of truck count 
data is available, weighbridge information (required to convert truck counts to freight volume) 
is only available for a small subset of years, however uncertainty is minimised as ABS road freight 
statistics at 2014 broadly correlate with truck count statistics;  

• there is greater uncertainty on backhaul volumes as only a small window of truck count 
information is available and no weighbridge information is available.   

• there is lower confidence for road freight O-D volume estimates, as we are relying on traffic 
patterns remaining consistent since the last ABS road freight survey in 2014.  
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Given the data uncertainty relates to road freight, and road freight comprises a relatively small 
proportion of east-west freight, we consider that the modal share estimates are reasonably robust. 

Key trends  

For freight travelling in the headhaul (westbound) direction (see Figure 10), rail mode share has 
historically ranged from 60-70%.  During the period 2008 to 2013, rail mode share increased to 73%, 
before suffering a gradual downward trend to reach 63% in 2019.  Rail mode share has subsequently 
risen to 65% in 2020. Combined with the contraction in the overall size of the market, rail volumes 
have declined by 23% since 2013. 

Since around 2000, changes in mode share have largely resulted from freight switching between rail 
and shipping – while road’s mode share fell substantially in the period to 2000, it has remained quite 
stable since that time.  Changes in mode share follow a pattern of shipping progressively building its 
mode share, followed by a sudden reduction in shipping volumes.  Reflecting this, shipping’s mode 
share (headhaul direction) increased from 10% in 1999 to 23% in 2007, before dropping to 8% the 
following year.  It then rebuilt to 21% mode share by 2012 before falling to 12% in 2013.  Shipping 
again rebuilt its mode share to 22% to 2019, but reduced to 18% in 2020.  These variations can be 
largely traced to changes in the global shipping markets with shipping lines strongly pursuing 
domestic freight, but then withdrawing capacity at times of disruption in international shipping 
markets.  In 2008-09, this was the result of the GFC, whereas in 2020-21, this has been driven by the 
impacts of COVID-19 on international supply chains and shipping demand.   

For freight travelling in the backhaul direction, that is eastbound from Western Australia (see Figure 
11), shipping does not participate in the market in any significant way, and rail competes with road 
for backhaul freight.   Since 2000, rail’s market share has ranged between 70% to 80%, varying with 
changes in the total size of the market, as road’s backhaul volumes are estimated to remain quite 
steady.  Rail’s share of the backhaul market has grown since 2010 (72%) to 2020 (77%).  With the 
backhaul market being significantly smaller than the headhaul market, there is also a requirement 
for empty container movements from Perth to the east coast.  Given the absence of shipping services 
in the backhaul direction, this movement of empty containers has usually occurred by rail.  

5.3.2 Mode share by origin-destination pair 

A snapshot of mode share in 2020-21 for each major origin-destination pair in the headhaul (see 
Figure 13) and backhaul (see Figure 14) directions are shown below.  
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Figure 13 East-West corridor – Origin/Destination – headhaul – modal share (NTK) 2020-21 

Melbourne - Perth Sydney - Perth 

Brisbane – Perth Adelaide - Perth 

Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
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Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL. Note, references to a city includes 
the hinterland catchment area around the city from which rail freight is drawn.   

Figure 14 East-West corridor – Origin/Destination – backhaul – modal share (NTK) 2020-21  

Perth - Melbourne Perth - Sydney 

Perth - Brisbane Perth - Adelaide 

Source: Synergies analysis based on (a) rail: ARTC (b) road: ABS road freight movements and other supplementary information ie. truck 
count statistics WA Dept of Transport (c) Sea:  ARTC 
Notes: Routes (BNE/SYD/MEL/ADEL to PER (both directions). Excludes BNE-ADEL, SYD-ADEL, MEL-ADEL. Note, references to a city includes 
the hinterland catchment area around the city from which rail freight is drawn.    

While rail is the dominant mode across all services, there are significant differences amongst the 
pairs: 

• For the major corridors from Melbourne and Sydney to Perth:

− this is where rail’s modal performance is strongest, reflecting long linehaul distances and
efficient train configurations;

− shipping’s mode share is strong, with Melbourne and Sydney being Australia’s largest
container ports, and with multiple weekly international shipping services calling at these
ports prior to a Fremantle call;
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− the road market share on these routes is low, estimated at less than 10%, reflecting the 
high quality and availability of lower cost rail and shipping services. 

• From Brisbane to Perth, rail achieves a lower mode share than from the southern capitals, made 
up by an increase in road’s mode share.  While linehaul distances are significantly longer, rail 
provides a less efficient service from Brisbane, using the north-south corridor prior to 
transshipping at Parkes. 

• For Adelaide to Perth, shipping services are limited, but this is made up by an increase in road’s 
mode share rather than rail.  This is the case even though route distance is in excess of 2,500km 
and rail infrastructure supports a highly efficient rail service. 

5.4 Relative service characteristics by mode 

5.4.1 Transit time 

Road 

Transit time for road freight will reflect a combination of the driving time (given route distance and 
average speed), together with rest periods required to meet the Heavy Vehicle National Law (HVNL) 
and its regulations.28  For long road trips, such as those on the east-west route, substantial rest 
periods are required for solo drivers.  As a result, significant reductions in road transit times can be 
achieved either by using two drivers, or by replacing drivers at intermediate points on the journey.  
Estimated road transit times for each route (in the head haul direction) are shown in Table 8. 

Table 8  Typical road transit times – east-west corridor (hours) 

 Melbourne-Perth Sydney-Perth Brisbane-Perth Adelaide-Perth 

Standard  
(solo driver) 

62 75 82 52 

Express 39 46 59 30 

Note:  Express transit times based on two driver operation.  All transit times have been rounded up to the nearest whole hour. 
Source: ATS Logistics; see: atslogistics.com.au/australiandrivetimes/ 

 
28  The Heavy Vehicle National Law (HVNL) and its regulations commenced in New South Wales, the Australian Capital Territory, 

Queensland, South Australia, Tasmania and Victoria on 10 February 2014.  Each of these jurisdictions passed a law that either adopts 
or duplicates the HVNL (with some modifications) as a law of that State or Territory. Refer: https://www.nhvr.gov.au/law-
policies/heavy-vehicle-national-law-and-regulations 

https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations
https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations


   

68          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

Rail 

For the east-west corridor, ARTC offers both express and standard intermodal freight train paths.  
The average transit times for each type of service are shown in  

Table 9  Typical rail transit times – east-west corridor (hours) 

 Melbourne-Perth Sydney-Perth Brisbane-Perth Adelaide-Perth 

Standard     

Linehaul 49 58 76 36 

Freight cut-off and 
availability allowance 

12 20 20 12 

PUD allowance 2 2 2 2 

TOTAL 63 80 98 50 

Express     

Linehaul 49 58 76 36 

Freight cut-off and 
availability allowance 

3 4 7 6 

PUD allowance 2 2 2 2 

TOTAL 54 64 85 44 

Note:  All transit times have been rounded up to the nearest whole hour. 
Source: Linehaul transit time based on ARTC modelled transit time as advised by ARTC, Timetable information as advised by rail operators, 
Synergies allowance for PUD. 

Shipping 

Shipping from the East Coast ports to Fremantle occurs on scheduled international shipping services 
that call at multiple Australian ports as part of a broader international shipping movement.  The 
transit time can vary materially depending upon the schedule for the specific vessel, including the 
extent of additional calls being made.  For example, ANL’s current shipping service schedules provide 
linehaul transit times from Sydney to Perth of 6, 8 and 11 days, while Pacific International Line (PIL) 
schedules allow 9 or 10 days transit. 

Reflecting this the estimated transit times for each route (in the headhaul direction) are a point 
estimate within the typical range of transit time outcomes for shipping movements, and are shown 
in Table 10.  
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Table 10  Typical shipping transit times – east-west corridor (hours) 

 Melbourne-Perth Sydney-Perth Brisbane-Perth Adelaide-Perth 

Linehaul 120 192 288 72 

Freight cut-off and 
availability allowance 

120 120 120 120 

PUD allowance 2 2 2 2 

TOTAL 242 314 410 194 

Source: ANL shipping schedules, see https://www.anl.com.au/ebusiness/schedules/routing-finder, Synergies estimated allowance for PUD and 
freight availability allowance 

Comparison of mode performance 

Comparative transit times by mode are show for each route below: 

Figure 15 Comparative transit times by mode – east-west corridor (hours) 

 
Source: Synergies analysis 

From a transit time perspective, the standard rail transit time is reasonably comparable to the 
standard road transit time for freight from Melbourne, Sydney and Adelaide.  From Brisbane, 
standard rail transit times are around 25% higher than standard road, requiring a full additional day 
for the freight movement, although if an express rail service is used, the transit time is comparable 
to standard road.  However, express road freight services can achieve a materially shorter transit 
time than can express rail freight services, with the express rail freight service transit times being 

https://www.anl.com.au/ebusiness/schedules/routing-finder
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approximately 40-50% higher than express road for each route, effectively requiring an additional 
day for the freight movement. 

Transit times for rail have been stable over time, however transit times for road have gradually 
reduced, particularly from Sydney to Perth.29  

In all cases, shipping provides an effective transit time far in excess of that offered by road or rail – 
for each route being around 4 times the standard rail transit time, with freight taking 10-17 days from 
the east coast to its destination in Perth. 

5.4.2 Reliability 

Road 

There is no generally available measure of road transport reliability on a route specific basis.  
However, road transport is generally perceived to offer high reliability, with studies indicating in the 
order of 98% arrival within expected times.30  We consider it is likely that road will achieve a similar 
reliability on all major interstate routes.   

Rail 

Rail freight reliability can be considered in terms of both the reliability of the rail service arriving as 
scheduled, and in terms of the reliability of the freight being available from collection from the 
terminal (or otherwise delivered to the required destination) as advertised (delivery in full and on 
time, or DIFOT).  The freight availability reliability is the critical issue from a customer perspective, 
however the rail service reliability is important, as it directly contributes to the freight availability 
reliability, contributes to the freight transit time (by impacting the margin that is allowed between 
train arrival time and advertised freight availability) and impacts the operating efficiency of the rail 
service. 

Rail’s reliability performance on the east-west route is summarised below: 
  

 
29  Estimated by comparing driving distances and hours specified in Road Transport (Long Distance) Award 2010 with current estimate 

of driving hours (2 driver) according to ATS Logistics, differences of greater than 10% assumed to reflect impact of road 
improvements. 

30  Ernst & Young, ACIL Tasman and Hyder Consulting (2006), North-South Rail Corridor Study, Detailed Study Report, p.2-17, p.3-7, p.3-
26, p.2-37.  See also Department of Transport and Regional Services (2007), Melbourne-Brisbane Corridor Strategy: Building our 
National Transport Future, June 2007, p.11 



   

71          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

Table 11  East-west rail freight reliability indicators 

 Headhaul Backhaul All services 

 2020-21 3 yr avg 2020-21 3 yr avg 2020-21 3 yr avg 

% services departing on timea 55% 59% 43% 56% 50% 57% 

% services arriving on timea 27% 36% 40% 47% 33% 41% 

% services cancelled 4% 3% 5% 4% 5% 3% 

% freight availability as scheduled 60% 67% 93% 94% 77% 81% 

a Measured as being within 30 minutes of schedule 
Note: 3 year average covers period 18-19 to 20-21 
Source: Rail operator data returns, February 2022 

From this it can be seen that rail’s train service reliability – the proportion of times that the trains 
depart and arrive on time – is poor on the east-west route, and has declined significantly in 2020-21 
(although the 2020-21 performance is likely to have been impacted by COVID-19 related restrictions 
on mobility).  Train service reliability issues are clearly apparent both prior to departure (where less 
than 60% of services depart the IMT on time), and en-route, where on time arrivals at the destination 
IMT fall to 41%.   

However, freight availability as scheduled is significantly higher, reflecting the buffers built into 
schedules to accommodate expected variation in train service performance.  There are significant 
differences in freight availability reliability in the fronthaul and backhaul directions, which is 
substantially influenced by the greater buffer times built into the freight cutoff and availability 
margins.  In the headhaul direction, rail’s reliability in achieving its advertised freight availability is 
generally poor, at only 60-70%.  Further understanding of the factors impacting reliability can be 
drawn from ARTC’s performance reports.  ARTC manages the majority of the east-west rail network 
and reports that, over the 2020-21 year, around 58% of east-west services exited the ARTC network 
on time (within 15 minutes of schedule), with around 73% of services no more than one hour late.  
This reflected a decline in performance, where over the previous five years, on time exit reliability 
ranged between 60-70%, and 80-85% of services were no more than an hour late.31  In terms of the 
factors contributing to this reliability outcome, ARTC reports that, over 2020-21: 

• just under 55% of services entered the ARTC’s network on time, with around 60% of services 
operated in a healthy manner (that is, generally speaking, not delayed due to rail operator 
issues); 

• around 95% of healthy services exit the ARTC network on time, and over 90% of unhealthy 
services do not deteriorate further; 

 
31  ARTC performance indicators “Reliability” and “Transit Time”; October 2021 [see 

https://www.artc.com.au/customers/access/access-interstate/performance-indicators/reporting/] 
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• of delays during transit, less than one minute per hour is due to ARTC cause, while 6-8 minutes 
per hour are operator delays, and 1-2 minutes per hour are unattributable to either ARTC or 
operators. 

From this data, it can be seen that: 

• a large proportion of train delays occur prior to trains leaving the originating IMT, with only 50% 
of services departing the IMT on schedule in 2020-21 (57% over the three year average). This is 
generally consistent with ARTC’s reports on the proportion of train services entering the ARTC 
network on time; 

• train on-time performance deteriorates through the journey, with a further 15% suffering 
further delays such that they arrive late at their destination.  The factors contributing to these 
delays are unclear, noting that the % of services exiting the ARTC network on time slightly 
exceeds the % of services entering the ARTC network on time.  This indicates that there may be 
additional delays being incurred on connecting networks (such as Arc Infrastructure’s network 
from Kalgoorlie to Perth or the Sydney Trains network for those trains that are routed through 
Lithgow); and 

• while ARTC infrastructure issues do contribute to on-time outcomes, they represent a relatively 
small share of total train delays. 

Rail is more likely to be affected by major route outages caused by extreme weather events, with rail 
services typically taking longer to restore than road.  The recent major flooding in South Australia 
provides an extreme example of this impact, with flooding on 21 January 2021 causing widespread 
damage to the rail network, taking 24 days to repair and resume services.  The Eyre Highway, while 
also affected by flooding was re-opened for traffic within days.  While the scale and duration of this 
event was highly unusual, rail services may be disrupted for days at a time due to weather events or 
derailments causing damage to the network.  It can be difficult and expensive for freight customers 
to source alternate transport (eg by road) during these events, due to limitations on available 
capacity and high demand for contingency transport. 

Shipping 

Shipping from the East Coast ports to Fremantle occurs on scheduled international shipping services 
that call at multiple Australian ports as part of a broader international shipping movement.  The 
reliability of the shipping services, in terms of compliance with schedule, will reflect not only their 
performance on the Australian coastal route, but also their performance against their broader 
international schedule. 

An assessment of global shipping liner reliability against schedule over the period from 2018-2021 
shows that, prior to the supply chain disruptions resulting from COVID-19, schedule reliability was 
around 75%, with delays for late vessel arrivals averaging around 4 days.  However, since late 2020, 
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reliability has plummeted and average delays have increased, reflecting the impacts of significant 
increases in global freight demand, tight capacity and COVID related performance restrictions.  
Globally, congestion at ports has increased significantly, including limits on equipment, unavailability 
of empty containers and a lack of room for containers and vessels.  This has resulted in global 
schedule reliability falling to just over 30%, with average delays of around 7 days. 

Figure 16 Shipping reliability 

 
Source: Sea Intelligence, GLP report issue 124 

Stevedores report similarly poor reliability for vessel arrivals within designated windows at Australian 
ports, with reports that on-window arrivals fell to between 10-30% during 2020-21.32  

This performance relates to the shipping linehaul movement, as compared to the total freight 
movement from the shippers’ perspective.  However, current average delays for late vessel arrivals 
are well above Synergies’ assumed ‘freight availability’ allowance of 2 days, meaning that a large 
proportion of shipping delays will cause corresponding delays to the expected availability of freight. 

As global shipping supply chains stabilise and investment in additional vessel capacity comes on line, 
shipping capacity constraints will lessen, and it can be expected that shipping reliability will increase 
to historic levels.  However, even at historic reliability levels, shippers need to take account that 
actual transit times can extend well beyond the schedule.  For the east-west route, these impacts are 
anecdotally reported to cause delays to freight availability of up to a week.33  

Comparison of mode performance 

Relative service reliability, by mode, on the east-west corridor is summarised in the figure below: 

 
32  ACCC (2021), Container stevedoring monitoring report 2020-21,  p.14 

33  Freight Controller, Coastal Container Shipping – How does it compare to Rail and Road?  See 
https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/  

https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/
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Figure 17 East west corridor freight arrival reliability 

 
Source:  Synergies analysis 

Rail freight provides for significantly poorer reliability of freight arrival than does road.  While 
shipping reliability is substantially poorer again than rail, and with significantly greater average delays 
for late services, the much longer transit time for shipping means that it is not used where there is 
any real time sensitivity associated with its delivery.  Shipping is only an option for freight customers 
who are willing and able to accommodate long transit times and uncertain freight availability, which 
can be managed through the warehousing of sufficient stock buffers in WA.34  

5.4.3 Service frequency and availability  

Road 

Road freight transport for the non-bulk freight task is considered a ‘bespoke’ service, tailored to each 
customer’s requirements, with services provided as required by the customer.  The service is 
therefore effectively continuous. 

 
34  Freight Controller, Coastal Container Shipping – How does it compare to Rail and Road?  See 

https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/ 

https://freightcontroller.com.au/coastal-container-shipping-how-does-it-compare-to-rail-and-road/
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Rail 

Approximately 20 trains run on the east-west route to Perth each week35, with connections to other 
services providing at least daily coverage for most key east-west routes.  Services are operated by 
Pacific National and SCT.  This reflects a reduction from the 25 trains per week run in 2017, when 
Aurizon exited the intermodal freight market. 

Operators report that the increasing volume of freight carried over the course of 2020-21 means that 
these rail services are now effectively operating at capacity, with material increases in freight 
volumes only able to occur with the introduction of new rail services (note, there is sufficient capacity 
on the rail network to operate additional services).  Pacific National and SCT are both investing in 
additional rail capacity, with Pacific National intending to increase its containerised freight capacity 
by more than a third, compared to pre-pandemic levels, in less than three years.36  SCT is similarly 
increasing capacity, with an additional 12 locomotives delivered over 2021-22,37 however we 
understand that these will largely be directed to other service areas (eg fulfilling the Bluescope steel 
contract). 

Shipping 

As noted previously, shipping of intermodal freight occurs as part of an international freight 
movement, with shipping schedules designed to meet these requirements.  Services generally 
operate weekly, however the existence of numerous carriers means that, prior to the COVID-19 
related disruption to international supply chains, there were up to four services operating from east 
coast ports to Fremantle, depending on the specific route (with less services available from 
Brisbane).38  

However, there are limits on the supply of this capacity for domestic freight. It is very unlikely that 
international carriers will increase their capacity purely to cater for the domestic trade, and therefore 
the scope for carriage of domestic cargoes will be determined by the surplus space available on 
services designed to meet the needs of international cargo.  On the assumption that the shipping 
lines will structure their routes and adjust their supply of capacity to depart Fremantle with a full 
load, it is reasonable to assume that the space that can be made available for east-west domestic 
cargoes is limited to the space that is needed for international containers that are loaded in 
Fremantle, less any space required for containers that will be discharged in Fremantle. 

 
35  BITRE (2021), Trainline 8 Statistical Report, p.80. 

36  Rail Express (2021); Full capacity for Pacific National, September 16 2021 see https://www.railexpress.com.au/full-capacity-for-
pacific-national/#:~:text=We%20are%20also%20committed%20to,in%20the%20next%20four%20years. 

37  See https://en.prnasia.com/releases/apac/crrc-delivers-four-additional-second-generation-sda1-locomotives-to-sct-logistics-in-
australia-349949.shtml 

38  Synergies analysis based on published shipping line schedules 
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By making some reasonable assumptions, we can make a sensible estimate of the likely limit on space 
for domestic containers on international carriers.  

The share of space that could in principle be made available for domestic containers on east-west 
services will be different for each service.  This is because some of these services will also carry 
international import cargos to be discharged in Fremantle. There is no publicly available information 
about the share of total exports shipped on each service that is loaded in Fremantle.  However, taking 
the services as a group, Fremantle’s share of national container exports provides a reasonable 
indication of the proportion of available capacity that needs to be reserved for Fremantle export 
cargoes. 

BITRE reports that the total exports from the five capital city container ports during 2018-19 (prior 
to any COVID impact). These totals are shown in Table 12 below. 

Table 12  Imports and exports at main container ports, 2018-19 (TEU) 

Direction Adelaide Brisbane Fremantle Melbourne Sydney Total Fremantle 
Share 

Export 209,800 668,000 384,900 1,508,800 1,326,200 4,097,700 9.4% 

Import 198,600 674,000 401,400 1,509,900 1,317,600 4,101,500 9.8% 

Total 408,400 1,342,000 786,300 3,018,700 2,643,800 8,199,200  

Source: BITRE Waterline 65, December 2019. 

On this basis, we estimate that the share of capacity that international lines offering East-West 
service could make available for domestic cargoes will be limited to around 10%39.  

We then examined the approximate ship capacity of services with an ability to carry westbound 
domestic containers, and estimated an indicative share of Fremantle imports for each carrier, based 
on consideration of the vessel rotation and alternate options for handling Fremantle imports.  On 
this basis, we have estimated the indicative capacity available for domestic cargoes in 2019 as 
follows: 
  

 
39  We use a round figure of 10% rather than the calculated 9.3% from Table 13 to emphasise that this number is properly regarded as 

an indicative estimate only. 
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Table 13  Supply side limit to carriage of East-West domestic containers (2019) 

  Capacity allocation on East-West transit  

Group Capacity (TEU) 
Exports 

from other 
ports 

Import for 
Fremantle 

Available for 
domestic 

Capacity 
available for 

domestic 

CMA CGM (AAX) 299,000 90% 0% 10.0% 29,900 

Maersk (Boomerang) 288,600 90% 2.5% 7.5% 21,600 

OOCL/PIL (AAA1) 228,800 90% 2.5% 7.5% 17,200 

MSC (AEX) 364,000 90% 1.0% 9.0% 32,800 

 1,180,400    101,500 

Source: Synergies, based on shipping service schedules and port trade statistics 

While this analysis is indicative only, noting that MSC does not currently apply for Temporary Licences 
for its vessels (and therefore does not participate in the coastal trade),40 this would suggest that, at 
2019, international carriers had around 70,000 TEU capacity available for the domestic trade.  Based 
on actual throughput trends, this indicates that increases in shipping’s mode share had the result 
that, by 2019, carriers were using most of the capacity that they were able to make available for 
domestic cargoes.  The main opportunities for increasing the potential supply are: 

• changing vessel allocations (due to changes in demand for international trade) providing 
increased capacity for domestic containers; or 

• MSC — the only line with significant potential capacity that does not currently apply for 
Temporary Licences for its vessels — deciding to carry domestic cargo on its AEX service. 

However, more recently, service availability and capacity for coastal shipping has been withdrawn 
from the market.  This reflects the high level of international shipping demand together with high 
levels of port congestion, and the corresponding very large increases in global freight rates means 
that carriers currently have little incentive to participate in the domestic trade.  Once international 
shipping patterns stabilise and carriers renew their interest in the domestic market, there would be 
merit in reviewing the amount of capacity likely to be available for carriage of domestic containers 
on international services. 

Comparison of mode performance 

While rail is not able to provide the ‘continuous’ service of road, the regularity of rail services on the 
corridor, with services available on most days, means that rail services are provided at a frequency 

 
40  See https://www.infrastructure.gov.au/infrastructure-transport-

vehicles/maritime/business/coastal_trading/licencing/voyage_reports 
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that meets the requirements of most freight types.  Shipping services are less frequent, with services 
available from east coast ports to Fremantle 1-4 times per week, depending on the route. 

However, there are currently significant constraints on the availability of services, with shipping 
capacity having been withdrawn from the market during COVID-19 supply chain disruptions, and rail 
services operating at full capacity.  It can, however, be expected that these constraints will alleviate 
over the next 1-3 years.   

5.4.4 Cost, price and productivity 

Road  

Road cost and productivity 

As described in section 2.3, there are a large number of participants in the Australian road freight 
market.  The market is highly competitive, with haulage capacity provided in relatively small 
increments.  As a result, it is reasonable to assume that the price charged for road transport will be 
equal to the cost of providing the service, including a reasonable rate of return on invested capital.  
To the extent that productivity gains are achieved, it is reasonable to expect that this will be reflected 
in lower road transport costs. 

Key drivers of heavy vehicle productivity are discussed in Appendix B.  For the Australian market 
overall, changes in productivity of road transport can be seen through movements in the TransEco 
linehaul road freight cost index and the ABS road freight transport index, as shown below: 

Figure 18  ABS and TransEco road freight cost indexes  

 

 

 

Source: ABS 6427.0 Producer Price Indexes, Australia, Table 21, TransEco road cost index, indices normalised to 2004 

The ABS road freight cost index and TransEco road cost index both show that, since 2004, road costs 
have roughly tracked CPI.  However, once the impact of changes in fuel costs are excluded, road costs 
have increased by 4% in real terms over the period. This increase has been offset by a 9% decrease 
in fuel costs over the period.  
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The TransEco linehaul index is based on a constant linehaul fleet mix, comprising 50% B-Doubles and 
50% single articulated vehicles.   Notwithstanding that there have been no material productivity gains 
over the last decade for a given truck fleet, the road industry has significant opportunity to achieve 
productivity gains where changing technology and mass vehicle limits enables a greater use of larger, 
higher productivity vehicles. 

The cost differential for different truck types is illustrated below: 

Table 14  Operating cost of trucks by type 

Truck Type Cost Of Truck per km Cost of 10 Pallets per kma,b 

Single $1.82 $1.328 

B-double $2.28 $1.072 

Road train $2.28 $0.832 

a:  10 pallets is assumed to be broadly equivalent to the carrying capacity of one TEU 
b:  Estimated headhaul cost, assuming 80% of round trip costs recovered from headhaul service  
Source: WA department of transport Owner-Driver’s cost calculator 

 

It is possible to assess the productivity improvements on specific routes having regard to changes in 
the composition of truck types over time.  Figure 19 shows how truck composition has changed over 
time on the east-west route. 

Figure 19 East-west truck composition 

 
Source: Eucla truck count statistics, WA Dept of Transport 

This shows there was a significant shift in truck composition on the east-west route in the early 
nineties as B-Doubles and road trains were introduced. However, since the mid 2000s, the mix has 
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been relatively stable, with a slow trend towards road trains, predominantly at the expense of B-
doubles. 

Figure 20 shows the road cost index, in real terms, adjusted to reflect changes in truck types on the 
east-west corridor. 

Figure 20 East-West road cost index adjusted for truck mix and CPI 

 
Source:  Synergies analysis 

This shows that, even accounting for changes in truck composition, there has been limited changes 
in the cost of road freight on the east-west route, in real terms, over the last 15 years. 

Based on the road freight costs per truck type shown in Table 14, and the truck composition in Figure 
19, the weighted average cost of road freight on the east-west route is estimated at around $1.125 
per km for 10 pallets.  However, actual haulage rates will depend on the specific origin-destination, 
with limits on the operation of road trains directly from the east coast capitals resulting in either the 
use of lower productivity trucks, or in the consolidation of freight onto road trains at an intermediate 
location. 

Productivity frontier 

As can be seen from Table 14, significant reductions in the cost of road freight can be achieved 
through the use of higher productivity vehicles.  The east-west route allows the operation of high 
productivity vehicles such as road trains over the majority of the route (although there are 
constraints on the operation of road trains out of the east coast capital cities), and this route may 
legitimately be considered to reflect the productivity frontier for interstate road haulage within 
Australia. 
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The road haulage characteristics assumed for the productivity frontier are summarised as: 

Table 15  Road productivity frontier characteristics 

 East-west route 

Maximum permitted truck type Road train  

Truck composition Road train 

B-double 

Semi-trailer 

55% 

25% 

20% 

Average speed (express) 90km/hr  

Source: Synergies analysis 

There remains the potential for further productivity gains on this route, particularly to the extent 
that approval for higher productivity vehicles extends over addition roads connecting to the east 
coast capitals, enabling increased utilisation of road trains without the need for consolidation. 

Rail 

Unlike road transport, which is provided in small increments of capacity, a single train service 
provides a large amount of transport capacity, with up to 380TEU able to transported on a single 
train.  Once the decision is made to operate a train service, the costs are largely fixed, although there 
are some costs that will vary according to the weight of the train (eg fuel, track access).  Rail prices 
are designed to attract sufficient volume of freight to rail services (noting that rail services are 
competing with other modes) while recovering, in total, the cost of providing the service. As a result, 
there is a high degree of judgement in pricing for specific consignments. 

The costs of providing rail services, and the extent to which productivity gains are achieved, will 
influence the total cost of providing each train service, and will influence the average price able to 
be offered by rail operators.  Therefore, while price is not a direct measure of productivity, over time 
changes in average price should broadly reflect changes in productivity.41 

The ABS rail freight index provides a measure of movements in rail freight pricing over time, covering 
a full suite of rail freight services including agriculture, bulk freight, manufactured goods and general 
freight.  This index is not a direct measure of prices for intermodal freight, but does provide a general 
indication of changes in rail haulage prices over time.  As can be seen in Figure 21, average rail freight 
prices were reducing in real terms until around 2008, but since then have been increasing both in 
real terms, and relative to road freight prices.   

 
41  Note, prices will also be materially impacted by the extent of available train capacity, given the high capital costs and risks associated 

with investing in additional train capacity.  Prices are likely to increase when train capacity is limited, and reduce where excess 
capacity exists.   This can be seen from the effects prior to and following Aurizon’s exit from the intermodal market in 2017, where 
surplus capacity existed prior to its exit.  As a result, there may be periods where prices materially vary from the efficient long run 
cost of providing services. 
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Figure 21 ABS rail freight and road freight indexes 

 

Source: ABS 6427.0 Producer Price Indexes, Australia, Table 21 

As with road, significant productivity changes can be achieved on a particular corridor where rail 
operators are able to implement changes in technology, train configuration or service offering in 
order to achieve greater productivity benefits relative to the industry overall.   However, on the east-
west corridor, train consists and loading capacity have remained virtually unchanged over the last 
two decades, and there has been little change in rail’s service offering over this period.  This indicates 
that rail is unlikely to have achieved productivity gains on this corridor that exceed those of the rail 
freight sector overall. 

Productivity frontier 

The characteristics of intermodal trains operating on Australia’s key intermodal routes are 
summarised below: 

Table 16  Train characteristics 

 Melbourne-
Perth 

Sydney-
Perth 

Melbourne-
Sydney 

Sydney-
Brisbane 

Melbourne-
Brisbane 

Tarcoola-
Darwin 

Queensland 
NCL 

Train length 1,800m 1,800m 1,800m 1,500m 1,500m 1,800m 650m 

Axle load 25tal 25tal 25tal 25tal 25tal 25tal 20tal 

Double stacking 
Yes (west of 

Adelaide) 
Yes (west of 

Parkes) 
No No No Yes No 
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 Melbourne-
Perth 

Sydney-
Perth 

Melbourne-
Sydney 

Sydney-
Brisbane 

Melbourne-
Brisbane 

Tarcoola-
Darwin 

Queensland 
NCL 

Maximum 
speed 

110km/hr 
(21tal) 

80km/hr 
(25tal) 

110km/hr 
(21tal) 

80km/hr 
(25tal) 

110km/hr 
(21tal) 

80km/hr 
(25tal) 

110km/hr 
(21tal) 

80km/hr 
(25tal) 

110km/hr(21tal) 

80km/hr (25tal) 

110km/hr 
(21tal) 

80km/hr 
(25tal) 

100km/hr 

Average speed 71km/hr 68km/hr 61km/hr 52km/hr 55km/hr 71km/hr 50km/hr 

Source: Average speed based on ARTC modelled transit times where provided, otherwise data sourced from BITRE Trainline 8 and stakeholder 
data returns 

From this, the most productive train types can be seen on the Melbourne-Perth and Tarcoola-Darwin 
corridors, where trains can operate at 1,800m with double stacking, with an average speed of 
70km/hr.  The Inland Rail project is intended to permit these same characteristics to be achieved 
between Melbourne and Brisbane.  These characteristics represent the current ‘productivity frontier’ 
for rail. 

Shipping 

Unlike rail and road freight, the price for shipping freight bears little correlation with the total cost of 
the shipping service.  This reflects that the shipping services are primarily servicing international 
freight, with the domestic carriage of freight being an opportunistic use of available capacity. The 
costs of providing and operating the ship are fixed once the vessel is chosen and the itinerary 
determined.   The incremental cost faced by the shipping line in the incidental carriage of coastal 
containers is essentially confined to the costs incurred in getting the container on and off the ship.42   

Shipping lines typically charge a flat rate for a container movement, regardless of tonnage, 
differentiated only based on container size (20’ and 40’ containers).  Lines do not publish standard 
or reference tariffs for the carriage of domestic containers.  However, rail market participants have 
periodically sought market information on sea freight rates which indicate that, prior to any impact 
of COVID-19, sea freight rates from Melbourne to Perth were in the order of $850 per 20’ container, 
increasing to around $1,000 from Sydney and $1,160 from Brisbane.43  In addition to the sea freight 
rates, PUD costs, terminal access charges (levied by stevedores on trucks accessing the port terminal) 
and miscellaneous minor charges (including broker charges) will be incurred, in order to complete 
the freight movement. 

The shipping rates applied by liners will reflect the extent to which they are vigorously competing for 
the domestic trade, with rail market participant information indicating that sea freight rates had 

 
42  There will also be an increase in wages due to the regulatory requirements associated with the Temporary License for the carriage of 

domestic cargoes, and an increase in fuel burn due to the additional cargo weight, however these costs are likely to be minor. 

43  Market information sourced by ARTC 
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declined by in excess of 10% (in nominal terms) over the five years from 2014 to 2019 – coinciding 
with the period of sea freight significantly increasing its mode share. 

However, since 2019, with COVID-19 impacts leading to a significant increase in global shipping 
demand together with increased port congestion and shipping capacity constraints, average global 
shipping rates have nearly doubled.44  In this environment, shipping liners have withdrawn capacity 
from the domestic freight market, in order to reduce shipping delays and focus more effectively on 
their international trade. Shipping rates for domestic freight are understood to have risen 
accordingly. 

Comparison of mode performance 

Historically, shipping rates for the movement of containers from the east coast to Perth are 
significantly lower than for road and rail freight.  Broad rules of thumb suggest that door to door rail 
freight costs are typically 60-70% of road freight costs, with shipping costs typically around 35-40% 
of road freight costs.   This will however, vary by consignment including due to: 

• the density of the cargo, noting that both road and shipping modes primarily price freight by 
volumetric capacity (within maximum mass limits for road), whereas rail freight is priced by a 
combination of volumetric capacity and weight, with the result that relative prices vary by cargo 
density45; and 

• the extent to which the rail operator must offer a reduced price for rail to compensate for rail’s 
lower service quality – which will vary by freight type reflecting that the service differences have 
a greater value for some freight categories (most notably for fast moving consumer goods, 
where transit time/reliability are valued more highly). 

For the east-west corridor, where average rail prices are significantly lower than road, rail haulage 
costs are generally materially lower than road regardless of cargo density, but particularly for dense 
products where road reaches its mass limit (and requires additional trucks to carry the cargo).  
However, for shipping, which can accept very dense cargoes with the same volumetric charge, the 
price discount to rail for very dense cargoes will be significantly higher than the rule of thumb average 
described above. 

 
44  Drewry’s World Container Index shows that shipping rates in January 2022 were 80% higher than the same period in 2021. See also 

Daily Cargo News, “Drewry’s container Index Increases Slightly on Last Week”, 14 January 2022. 

45  CRC for Rail Innovation (2014), Choice of mode for contestable non-bulk freight, May 2014, p.7-10 
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5.5 Factors influencing mode share  

5.5.1 Supply chain requirements by freight category 

Based on consultation with intermodal rail operators46, Synergies has assessed the supply chain 
requirements for each category of intermodal freight. 

Express freight is often shipped in relatively small volumes and places a premium on service quality.  
Express freight is generally unwilling to trade off reduced service quality for reduced price.   

Fast moving consumer goods require regular replenishment, and place a high priority on timely, 
reliable and frequent services.  However, freight volumes are often large and freight customers may 
be willing to vary service requirements (in particular, the lead time for ordering – that is, transit time) 
in order to achieve lower cost transport, provided that there is a high reliability of goods being 
received within the time windows allowed, and service frequency is maintained.  This is particularly 
the case for interstate movements, where national distribution centres tend to be used for relatively 
slower moving product lines, and faster moving lines held at major regional distribution centres.  The 
supply chain requirements for beverages provide a good example of this tradeoff – beverages are 
very high density and are transported in high volumes.  Sea transport is often used in order to reduce 
the freight costs, but this requires a greater extent of warehousing in order for freight customers to 
accept the longer transit time and lower reliability of shipping.   

Slow moving consumer goods are generally high value products, moved in moderate volumes, but 
with less imperative for goods being available for consumers on demand.  They are often bulky, 
resulting in high warehousing and inventory cost when significant storage is required.  As a result, 
freight customers are generally willing to vary service requirements in order to achieve lower cost 
transport.  Slow moving consumer goods will not necessarily have a fixed delivery date requirement, 
but will still require reasonably timely delivery in order to meet consumer expectations. 

Industrial and construction products are often moved in moderate volumes as part of a regular 
planned supply chain movement (although demand for construction productions may be more 
variable).  Freight density for these products is often relatively high.  Freight customers are generally 
willing to vary service requirements in order to achieve lower cost transport.   

Apart from the FMCG category of freight, which is time sensitive, other freight categories will not 
necessarily have a specific transit time requirement and have the ability to accept an extended transit 
time (which can be accommodated by adopting a longer lead time for ordering).  However, there will 
be limits on the extent to which this may be accepted, for example, a slow moving consumer freight 
customer may be willing to extend transit time by a day or two, but may find it unacceptable to 
extend transit time by a week or more. 

 
46  Stakeholder consultation, SCT (November 2021), Pacific National (December 2021) 
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The supply chain requirements for each freight category are summarised as follows. 

Table 17  Supply chain requirements by freight category – east-west 

 Melbourne - Perth Sydney - Perth Brisbane - Perth Adelaide - Perth 

Express freight     

Transit time Overnight + 1-2 days Overnight + 1-2 days Overnight + 2-3 days Overnight + 1 day 

Reliability Very high (eg 98%) 

Frequency/availability Daily or on demand 

Price sensitivity Low 

Fast moving consumer goods - excluding beverages   

Transit time Overnight + 2-3 days Overnight + 2-3 days Overnight + 3-4 days Overnight + 1-2 days 

Reliability High 

Frequency/availability Daily with preference for late evening departures and early morning arrivals 

Price sensitivity Medium 

Fast moving consumer goods - beverages   

Transit time Moderately to significantly extended 

Reliability Low 

Frequency/availability Weekly or 2-3 times per week 

Price sensitivity High 

Slow moving consumer goods 

Transit time Moderately extended 

Reliability Medium 

Frequency/availability Daily or 2-3 times per week 

Price sensitivity Medium 

Industrial and construction products    

Transit time Moderately to significantly extended 

Reliability Medium 

Frequency/availability Daily or 2-3 times per week 

Price sensitivity Medium to high 

5.5.2 Changes in mode share and structural influences 

Rail vs road 

It can be seen from section 5.3 that, over the last decade, the major changes in mode share on the 
east-west route have been between rail and shipping modes. For the major freight markets from 
Melbourne and Sydney (which together account for nearly 70% of the east-west freight in both 
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headhaul and backhaul directions), road freight is estimated to hold less than 10% of the market.  
This is likely to represent the express category of freight that is structurally advantaged towards road, 
due to its very high requirements for timeliness and reliability.  It appears that, from these origins, 
the extent of the freight charge discount offered by rail and shipping (as compared to road) means 
that largely all of the remaining categories of freight that are willing to accept a tradeoff between 
service level and price have done so.  At the current price differential between rail and road of 
approximately 30-40%, the current level of rail service quality (including transit time, reliability and 
frequency) appears to be acceptable to freight customers, including for time sensitive fast moving 
consumer goods.   

The exception to this is freight from Brisbane and Adelaide to Perth, where there is a greater use of 
road transport.   

The extent to which rail and shipping have consistently captured the non-express freight market 
(particularly from Melbourne and Sydney) indicates that road is at a structural disadvantage in these 
markets, given the acceptable service quality of rail together with its significantly lower price.  This 
in turn is influenced both by the long distances involved and by rail freight operating near to its 
productivity frontier. 

However, there is potential for ongoing improvements in road productivity, primarily driven by 
ongoing road improvements resulting in high productivity vehicles being permitted over additional 
road connections around the east coast capital cities.  This may allow road freight to gradually erode 
this structural disadvantage, and increasingly compete with rail for more time sensitive elements of 
the fast moving consumer freight task.   

Ongoing improvements in rail productivity will be necessary for rail to maintain its dominant pricing 
position as compared to road on the east-west route. 

Rail vs shipping 

The more significant changes in mode share on this route occur between rail and shipping which 
compete primarily for less time sensitive freight, such as slow moving consumer freight and industrial 
and construction products, as well as beverages.  Rail operators report that shipping has been most 
effective in attracting high density freight (noting that the price for sea freight does not vary by 
product weight), with average cargo density for rail freight declining as shipping mode share 
increased.47 

Productivity changes in the shipping industry are not a significant factor in these modal shifts, as 
domestic freight movements are incremental to the international shipping schedule, and liners will 
be willing to accept domestic carriage provided it makes an acceptable margin above incremental 

 
47  Stakeholder consultations interviews - SCT Logistics (November 2021) 
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cost. Rather, the key factor influencing these changes in mode share is the aggressiveness of shipping 
liners in pursuing domestic volumes – influencing the extent of capacity that they make available for 
domestic freight and the margin that they are willing to accept for this freight.   

While the relative service standards of rail and shipping mean that shipping customers must be 
willing to accept much slower transit time and reliability, this can be accommodated for many of 
these freight types if the customer has sufficient warehousing capacity in Perth.  While over time 
freight customers have generally pursued reductions in warehousing capacity in order to optimise 
total warehousing and inventory costs, in recent years this trend has been reversed in WA.  Freight 
customers are instead investing in warehousing capacity48, increasing the size of the market that has 
the ability to accept the lower service quality (and lower price) offered by shipping. 

Reflecting this, changes in mode share between rail and shipping have been primarily driven by 
changes in the global shipping market – in times of stability, the shipping liners actively pursue the 
domestic freight task, building market share, but in the event of major disruption in global supply 
chains (as has occurred most recently with COVID-19) they withdraw to focus on their major 
international markets.  The extent of this withdrawal has placed significant pressure on rail operators, 
who are now essentially operating at maximum capacity on the east-west route.49 

Once stability returns to the international shipping market, it is likely that the liners will again pursue 
domestic freight.  Provided there is sufficient warehousing capacity available in Perth, a return shift 
in mode share to shipping could then occur quite quickly.   

There will, however, be a natural cap on the capacity able to be offered by shipping services.  Because 
domestic freight movements are incremental to the liner’s international freight service, the capacity 
and scheduling of the service will be driven by the international freight task.  Liners will only offer 
domestic freight to the extent that it can be incidentally accommodated within these services – the 
liners are unlikely to increase the capacity of international vessels to cater for the domestic trade, as 
if they were to do so, this would increase the incremental cost of providing domestic freight, and 
increase the rates that they would need to charge. 

Synergies estimates that, in around 2019, the ‘cap’ on the supply of domestic freight by international 
shipping liners was around 70,000 TEU, indicating that most available capacity was being used at that 
time.  There would be merit in reviewing this estimate once global shipping routes stabilise and 
carriers again seek to compete aggressively for domestic freight. 

Further productivity improvements in rail will assist rail in effectively competing with shipping once 
stability returns to the global shipping markets and the liners again turn their attention to capturing 
domestic freight to provide increased margin recovery.  However, noting the particular 

 
48  Stakeholder consultation interview - SCT Logistics (November 2021) 

49  Stakeholder consultation interviews - SCT Logistics (November 2021), Pacific National (December 2021) 
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characteristics and limitations of the shipping market, there may also be options for rail freight 
operators to offer commercial arrangements to freight customers to support rail mode share, 
including: 

• pricing model – and in particular the extent to which prices vary according to volumetric capacity 
or weight; 

• long term capacity commitment – with the demonstrated variability in the capacity made 
available by international shipping liners for domestic freight, rail operators may be able to 
attract customers by offering a secure long term commitment to provide capacity for their 
services; 

• return of empty containers – international shipping liners generally offer a one way service only, 
and do not provide a ready option for the return of empty containers to the east coast.  Rail is 
the primary means of transporting empty containers from the west coast to east coast centers.  
There may be opportunity for rail operators to reduce the price benefit of coastal shipping 
through the arrangements that they are willing to offer for the one-way transport of empty 
containers. 

Importantly, rail operators have noted that they are currently operating at capacity on the east-west 
route – therefore in order for rail to maintain or increase its mode share as freight volumes increase, 
it will be necessary for operators to invest further in rollingstock capacity.  While both Pacific National 
and SCT are currently increasing their containerised freight capacity, given the limited number of rail 
operators in the market, there is a risk that rail operators will perceive greater commercial advantage 
in continuing to operate existing services with high utilisation, rather than investing further to cater 
for uncertain demand growth. The development of arrangements (whether commercial or other) 
that provide rail operators with confidence in future demand (which in turn requires that rail mode 
share can be maintained) will be critical in incentivising rail operators to invest in further rail capacity 
over the medium to long term.   
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6 North-South corridor intermodal 
freight 

6.1 Geographic scope 

The north-south interstate corridor is comprised of three elements (in both directions): 

• cargo moving between Melbourne and Sydney; 

• cargo moving between Sydney and Brisbane; and 

• cargo moving between Melbourne and Brisbane. 

Note, where in this report we refer to routes from one city to another, this includes the hinterland 
catchment area around each city from which rail freight is drawn.  The size of this catchment area 
varies according to the route being considered, with rail freight drawing from a larger catchment area 
as the length of the linehaul movement increases.  The methodology used to assess the hinterland 
catchment area for each origin-destination pair is described in Appendix A. 

The key transport infrastructure supporting this route is as follows: 

• Rail: The north-south rail corridor linking Melbourne-Sydney-Brisbane is 1,952 kms long (much 
shorter than the east-west corridor) and currently requires all intermodal trains on the north-
south corridor to traverse the Sydney metropolitan rail network (using dedicated freight lines 
where available).50   Intermodal terminals play an important role along the corridor and are in 
place Brisbane, Sydney and Melbourne, as well as in the in the regional centres of Parkes, 
Newcastle and Albury-Wodonga.  

• Road: transport connecting to each of the origin-destination pairs include: 

− Sydney-Brisbane, by the New England Highway or the Pacific Motorway; 

− Melbourne-Sydney, by the Hume Highway; and 

− Melbourne-Brisbane, by the Newell Highway which bypasses Sydney, cutting more than 
250km from the comparative rail journey. 

 
50  See Department of Transport and Regional Services (2007), Melbourne-Brisbane Corridor Strategy: Building our National Transport 

Future, June 2007, p.2 
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− The entire road route is a capable of accommodating B-double vehicles.51 Road trains are 
now able to run along the entire NSW portion of the Newell highway without a permit,52 
but restrictions on road train operation still exist on the Victorian section of the corridor. 

• Sea: very limited volumes of coastal shipping occurs on the north-south route (mainly between 
Melbourne and Brisbane) and is carried by international shipping lines calling at those ports as 
part of a broader international shipping schedule. 

These transport corridors on the north-south routes are shown in Figure 22. 

Figure 22 Melbourne-Brisbane road and rail infrastructure 

Source:  Department of Transport and Regional Services (2007), 2007 Melbourne-Brisbane Corridor Strategy: Building our National 
Transport Future, June 2007, p.3 

 
51  A new weighbridge at Wardell was opened in 2020 which has enabled B-double Higher Mass Limit (HML) vehicles to travel directly 

between Sydney and Brisbane along the Pacific Highway.  See media article at https://www.trailermag.com.au/sydney-brisbane-
transport-link-opens/ 

52  In September 2021, the NSW Minister for Regional Transport and Roads announced that gazetted access would now be available to 
all eligible vehicles up to 36.5 metres long along more than 1000 kilometres of highway included through Parkes irrespective of the 
cargo carried. Road trains have been granted permanent access to the last remaining section of the highway around Parkes without 
the need for a permit.  See media article at https://www.grenfellrecord.com.au/story/7417309/access-for-road-trains-on-the-
newell-highway/ 

https://www.trailermag.com.au/sydney-brisbane-transport-link-opens/
https://www.trailermag.com.au/sydney-brisbane-transport-link-opens/
https://www.grenfellrecord.com.au/story/7417309/access-for-road-trains-on-the-newell-highway/
https://www.grenfellrecord.com.au/story/7417309/access-for-road-trains-on-the-newell-highway/
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6.2 Freight task  

Around 24 million tonnes (or 24.9 billion tonnes in NTK terms) of intermodal freight is estimated to 
have moved along the north-south corridor in 2020-21.  Estimated freight volumes have grown 
steadily over the last two decades, with headhaul  (i.e. northbound) and backhaul (ie. southbound) 
freight volumes relatively closely matched (see Figure 23 below). 

Figure 23  North South corridor – intermodal freight volumes (NTK) 1995 – 2020 

  
 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014  escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  Coastal Shipping Maritime Statistics, Department of Infrastructure 
Notes: This analysis excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk 
train 

The figure below shows the relative importance of each major origin-destination pairs on a headhaul 
and backhaul route basis.  
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Figure 24  North South corridor – intermodal freight volumes (NTK) 2020 – by O-D pairs 

North 

 

 South 

 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated 
to 2019 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn. 

The figure shows that: 

• The Melbourne-Sydney pair is the most significant route for both northbound and southbound 
freight traffic; 

• The Sydney-Brisbane and Melbourne-Brisbane freight legs carry broadly comparable volumes 
of freight.   

6.3 Mode share 

6.3.1 Mode share overview 

Road is by far the dominant transport mode in both directions on the north-south corridor. Over 
time, road has successfully entrenched itself to capture around 88% of the headhaul task (see Figure 
25) and around 93% of the backhaul task (see Figure 26). Rail’s modal share declined significantly 
from 1995, but has generally stabilised over the last 15 years.  



   

94          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

Figure 25 North South corridor – headhaul mode share (NTK) 1995 – 2020 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014  escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn. This analysis 
excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk train 

Figure 26 North South corridor – backhaul – mode share (NTK) 1995 – 2020 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014  escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn. This analysis 
excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk train 
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The trend in rail volumes (on a ntk and tonnage basis) between 2000 and 2021 is shown below. In 
the headhaul (northbound) market and backhaul (southbound) markets, rail volumes have generally 
fallen, although the COVID-19 pandemic in 2020 brought an unexpected, temporary boost when 
some freight shifted from road to rail. 

Figure 27 North South corridor – headhaul  and  backhaul – rail volumes (NTK, tonnes)  2000 – 2021 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014  escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn. This analysis 
excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk train 

Note, the significant increase and decline in rail volumes in the period 2017-18 to 2020-21 related to 
the movement of construction waste from Sydney to Brisbane for landfill.  This movement has ceased 
following Queensland’s introduction of a waste levy.  Excluding this, rail’s headhaul volume has 
remained broadly unchanged since 2007-08, but backhaul volumes have reduced.  Over the decade 
to 2010, tonnes reduced at a significantly faster rate than ntk, indicating that average haul distances 
were increasing.  This is likely to reflect a loss in volume on the shorter haul Melbourne-Sydney and 
Sydney-Brisbane routes, and an increase in volume between Melbourne and Brisbane.  However, 
excluding the impact of construction waste from Sydney to Brisbane during 2017-18 to 2020-21, 
these relationships appear to have stabilised over the last ten years. 

Confidence level 

Synergies’ confidence in the quality and reliability of the freight volume information on the North 
South corridor differs by mode, and the level of disaggregation. We have high confidence in the rail 
and shipping volumes, which are collected on an origin-destination basis.  For road, for the purpose 
of assessing the total market and key origin-destination pairs, the quality of road data, particularly 
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over a longer time series, is generally poor and there is significant uncertainty around truck volumes.  
This reflects the shortcomings of the key sources of data: 

• NSW traffic census information is patchy, with information not available for all years, and is 
subject to difficulty in distinguishing between interstate and local/regional truck movements.  
However, the most recent years data is comprehensive, and allows greater confidence in the 
assessment of truck volumes on key routes;  and 

• the ABS road freight survey data is dated (with the most recent data from 2014), and the 
difficulty in distinguishing between interstate and local/regional truck movements from traffic 
census data means that we have less confidence that the two measures align. 

Given the overwhelming dominance of road freight on the north-south corridor, the data limitations 
for road freight mean that our overall level of confidence in these results is less than for the east-
west corridor. 

Key trends 

Figure 25 and Figure 26 show that road is the dominant mode for all origin-destinations along the 
North-South corridor.  Shipping volumes are immaterial. Total rail volumes have declined throughout 
the last 25 years, although they have remained mostly steady over the last decade. 

In the headhaul (northbound) market, rail mode share fell sharply over the decade 1995-2005, almost 
halving from 30% to around 16%, with a slowing decline thereafter.  It has since stabilised at just over 
10% for the last decade. 

Similarly, in the backhaul (southbound) market:  

• rail’s market share followed a similar pattern as headhaul, but with a larger overall decline, with 
rail mode share consistently under 10% over the last decade; 

• since 2005, rail’s total backhaul volumes have slightly declined. 

6.3.2 Mode share by origin-destinations pairs 

A snapshot of mode share in 2020-21 for each major origin-destination pair in the headhaul (see 
Figure 28) and backhaul (see Figure 29) directions are shown below.  
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Figure 28 North-South corridor – Origin/Destination – headhaul – modal share (NTK) 2020-21 

Melbourne – Sydney 

 

Sydney – Brisbane 

 

Melbourne - Brisbane 

 
Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.  This analysis 
excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk train 

Figure 29 North-South corridor – Origin/Destination – backhaul – modal share (NTK) 2020-21 

Sydney – Melbourne 

 

Brisbane - Sydney 

 

Brisbane – Melbourne 

 

Source: Synergies analysis based on (a) rail: ARTC (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated 
to 2020 and Transport for NSW truck count site information (c) Sea:  ARTC 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.  This analysis 
excludes steel products railed from Port Kembla to Melbourne and Brisbane, which are primarily railed using a bulk train 

The figures above show that:  

• as expected, rail’s mode share is strongest in the long distance Melbourne-Brisbane leg - 
Synergies estimates that rail achieves 28% of volumes in the headhaul direction and 17% for the 
backhaul; 

• for the shorter Melbourne-Sydney and Sydney-Brisbane legs, rail’s mode share is under 5% in 
both directions.  
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6.4 Relative service quality 

6.4.1 Transit time 

Road 

Transit time for road freight will again reflect a combination of the driving time (given route distance 
and average speed), together with rest periods required to meet the Heavy Vehicle National Law 
(HVNL) and its regulations.53   

For Melbourne-Brisbane, significant reductions in road transit times can be achieved either by using 
two drivers, or by replacing drivers at intermediate points on the journey.  However, for the shorter 
trips between Melbourne and Sydney, or between Sydney and Brisbane, only a standard road transit 
time is assumed. 

Estimated road transit times for each route (in the head haul direction) are shown in Table 18:  

Table 18  Typical road transit times – north-south corridor (hours) 

 Melbourne-Brisbane Sydney-Brisbane Melbourne-Sydney 

Standard (solo driver) 32 14 12 

Express 24   

Note:  Express transit times based on two driver operation.  All transit times have been rounded up to the nearest whole hour. 
Source: ATS Logistics; see: atslogistics.com.au/australiandrivetimes/ 

Rail 

On the north-south corridor, there are no express rail freight services, and the average transit times 
for freight service is shown in Table 19. 

Table 19  Typical rail transit times – north-south corridor (hours) 

 Melbourne-Brisbane Sydney-Brisbane Melbourne-Sydney 

Standard    

Linehaul 31 18 14 

Freight cut-off and availability allowance 5 6 8 

PUD allowance 2 2 2 

TOTAL 38 26 24 

 
53  The Heavy Vehicle National Law (HVNL) and its regulations commenced in New South Wales, the Australian Capital Territory, 

Queensland, South Australia, Tasmania and Victoria on 10 February 2014.  Each of these jurisdictions passed a law that either adopts 
or duplicates the HVNL (with some modifications) as a law of that State or Territory. Refer: https://www.nhvr.gov.au/law-
policies/heavy-vehicle-national-law-and-regulations 

https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations
https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations
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Note:  All transit times have been rounded up to the nearest whole hour. 
Source: Linehaul transit time based on ARTC modelled transit time as advised by ARTC, Timetable information as advised by rail operators, 
Synergies allowance for PUD 

Comparison of mode performance 

Comparative transit times by mode are show for each route below: 

Figure 30 Comparative transit times by mode – north-south route 

Source: Synergies analysis  

For Melbourne-Brisbane, the rail transit time is moderately longer than the standard road transit 
time, requiring an additional 7 hours or 22%.  However, rail is 15 hours (or more than 60%) longer 
than the express road transit time.  A key objective of the Inland Rail Project is to achieve rail linehaul 
transit of under 24 hours, in order to allow the end to end freight movement to be completed in a 
timeframe comparable with the standard road transit time.  

Transit times for linehaul rail movements have remained broadly stable over time, however it 
appears that transit times for the shorter haul routes between Melbourne-Sydney and Sydney-
Brisbane have reduced in recent years, due to tightening of the freight cut-off and availability 
allowances.  Reductions in end-to-end transit time for freight have been 2-3 hours for each route.54 

54  Rail operator data returns, February 2022 
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Road transit times for Melbourne-Brisbane have also remained stable, however, road transit times 
for Melbourne-Sydney and Sydney-Brisbane have each declined over the last decade due to the 
effect of ongoing road upgrades, with the effect estimated to be a reduction of more than one hour 
for each route.55   

6.4.2 Reliability 

Road 

There is no generally available measure of road transport reliability on a route specific basis.  
However, studies of the north-south corridor indicate in the order of 98% arrival within expected 
times.56   

Rail 

Rail freight reliability can be considered in terms of both the reliability of the rail service arriving as 
scheduled, and in terms of the reliability of the freight being available from collection from the 
terminal (or otherwise delivered to the required destination) as advertised.  Freight availability 
reliability is the critical issue from a customer perspective, however the rail service reliability is 
important, as it directly contributes to the freight availability reliability, contributes to the freight 
transit time (by impacting the margin that is allowed between train arrival time and advertised freight 
availability) and impacts the operating efficiency of the rail service. 

Rail’s reliability performance on the east-west route is summarised below: 

Table 20  North-south rail freight reliability indicators 

 Headhaul Backhaul All services 

 2020-21 3 yr avg 2020-21 3 yr avg 2020-21 3 yr avg 

% services departing on timea 77% 79% 81% 84% 79% 81% 

% services arriving on timea 45% 49% 73% 67% 59% 58% 

% services cancelled 9% 8% 10% 9% 10% 8% 

% freight availability as scheduled 81% 85% 96% 94% 88% 90% 

a Measured as being within 30 minutes of schedule 
Note: 3 year average covers period 18-19 to 20-21 
Source: Rail operator data returns, February 2022 

 
55  Estimated by comparing driving distances and hours specified in Road Transport (Long Distance) Award 2010 with current estimate 

of driving hours according to Google Maps, differences of greater than 10% assumed to reflect impact of road improvements. 

56  Ernst & Young, ACIL Tasman and Hyder Consulting (2006), North-South Rail Corridor Study, Detailed Study Report, p.2-17, p.3-7, p.3-
26, p.2-37.  See also Department of Transport and Regional Services (2007), Melbourne-Brisbane Corridor Strategy: Building our 
National Transport Future, June 2007, p.11 
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It can be seen from this that rail’s reliability performance on the north-south route is very different 
to that on the east-west.  Train on-time departure on the north-south route is much higher than on 
the east west, with around 80% of trains departing on time.  However, a greater proportion of trains 
are subject to further delays en-route, with just under 60% of services arriving on time.   

Freight availability as scheduled is significantly higher than on the east-west route, at 85% over the 
last three years.  The reliability of the freight availability time is higher again on the backhaul journey, 
reflecting the larger buffers built into the freight cutoff and availability times. 

Further understanding of the factors impacting reliability can be drawn from ARTC’s performance 
reports.  ARTC manages the majority of the north-south rail network and reports the following 
reliability performance over 2020-21 year: 

Table 21  Reliability indicators – north-south route 

 Melbourne-Brisbane Melbourne-Sydney Sydney-Brisbane 

% services that exit ARTC 
network on time (within 15 
minutes) 

45% 62% 78% 

% services that exit ARTC 
network within one hour of 
schedule 

60% 78% 90% 

% services that enter ARTC 
network on time 

66% 80% 90% 

% services that operate in 
healthy manner 

55% 69% 87% 

% healthy services that exit 
ARTC network on time 

81% 90% 90% 

% unhealthy services that do 
not deteriorate further 

87% 91% 94% 

Source: ARTC performance indicators “Reliability” and “Transit Time”; October 2021 [see 
https://www.artc.com.au/customers/access/access-interstate/performance-indicators/reporting/] 

Of delays during transit, around 1-2 minutes per hour is due to ARTC cause.  For the Sydney-Brisbane 
and Melbourne-Brisbane routes, around 3-4 minutes per hour relates to operator delays, increasing 
to 6-10 minutes on the Melbourne-Sydney route.  Generally around 2-3 minutes per hour are 
unattributable to either ARTC or operators. 

From this data, it can be seen that reliability performance varies significantly by route: 

• the longer haul Melbourne-Brisbane route has poorer reliability of on-time departure than the 
shorter haul routes, although still higher than the east-west services (with 60% of Melbourne-
Brisbane trains entering the ARTC network on time, compared to around 80-90% for the shorter 
haul services).  The poorer on-time departures for the longer haul services may be due to these 
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services competing for time-sensitive freight – with greater risk of delays to freight being 
received at the terminal resulting in delays to the loading and departure of trains.  The shorter 
haul services, which are not able to meet the required delivery times for time-sensitive freight, 
appear less likely to be subject to delays in loading and departure;   

• there appears to be a greater propensity for delays en-route for north-south services, where 
around 30% more trains are late on arrival than were late on departure.  Unlike the east-west 
route, a substantial proportion of these delays occur while on the ARTC network, with the 
proportion of services exiting the ARTC network on time being up to 20% less than the 
proportion of services entering the ARTC network on time; 

• Whereas 95% of healthy east-west services exit the ARTC network on time, on the north-south 
corridor, this declines to 90% for the short haul services, and 81% for the long haul Melbourne-
Brisbane services.  While this is influenced by factors other than infrastructure performance (eg 
delays due to third parties), it indicates that infrastructure performance on the north-south 
corridor is generally poorer than on the east-west corridor. 

As is the case with other corridors, rail is more likely to be affected by major route outages caused 
by extreme weather events and derailments, with rail services typically taking longer to restore than 
road.   

Comparison of mode performance 

Reliability against advertised freight availability is significantly stronger than the east-west route, 
achieving around 85% in the head haul direction.  However, this remains materially lower than road, 
which generally achieves on time reliability of around 98%. 

6.4.3 Service frequency and availability 

Road 

Road freight transport for the non-bulk freight task is considered a ‘bespoke’ service, tailored to each 
customer’s requirements, with services provided as required by the customer.  The service is 
therefore effectively continuous. 

Rail 

Approximately 18 trains run on the north-south route each week57, with 10 weekly services running 
between Melbourne and Brisbane (in some cases also servicing Sydney).  Services connecting the 

 
57  BITRE (2021), Trainline 8 Statistical Report, p.80. 
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Sydney routes are provided 5 days per week.  Services are operated by Pacific National and SCT 
(although SCT does not provide services to/from Sydney).  

Comparison of mode performance 

While rail is not able to provide the ‘continuous’ service of road, the regularity of rail services 
between Melbourne and Brisbane, with both rail operators providing at minimum 6 day/week 
services and daily calls available for most origin-destinations, means that rail services are provided 
at a frequency that meets the requirements of most freight types.  However, the 5 day per week 
service frequency for Sydney routes is unlikely to meet the service frequency demand for faster 
moving supply chains. 

6.4.4 Cost, price and productivity 

Road 

The factors influencing road productivity and pricing have been discussed in section 5.4.4, including 
how costs have changed over time for specific truck types, and the impact of changes in truck 
composition in achieving productivity changes on specific routes, particularly where changes in mass 
vehicle limits allow the introduction of larger, higher productivity vehicles. 

Over the last decade, there have been significant road upgrades on the major interstate highways, 
including:  

• Hume Highway completion of duplication in 2013, creating increased road capacity permitting 
faster transit times and greater resilience; 

• Pacific Motorway completion of duplication in 2020, creating increased road capacity permitting 
faster transit times and greater resilience; 

• Newell Highway upgrades and increases in truck mass limits, with unrestricted use of road trains 
permitted along the NSW portion of the Newell Highway since September 2021.58 

In addition, there has been significant investment in ‘ring road’ infrastructure within the major cities.  
This has combined with a gradual movement of distribution centres to cheaper land located in major 
industrial precincts well removed from the city centres and located close to these motorways.  The 
improved access from distribution centres to motorways reduces transit time and can allow for 
increased use of higher productivity vehicles. 

These road upgrades will have contributed to truck productivity increasing on the north-south 
corridor at a faster rate than for the overall Australian market, leading to reduced road freight 

 
58  Transport for NSW (2021); Full Access for Road Trains on Newell Highway, 6 September 2021, see 

https://www.transport.nsw.gov.au/news-and-events/media-releases/full-access-for-road-trains-on-newell-highway  

https://www.transport.nsw.gov.au/news-and-events/media-releases/full-access-for-road-trains-on-newell-highway
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charges on this corridor.  As discussed in section 3.2, there are significant limitations on the 
information available on truck movements as required to fully understand changes in truck 
composition for interstate freight, however, an estimate of changes in truck productivity for the 
Newell Highway (the major route for Melbourne-Brisbane freight) can be seen from Transport for 
NSW truck count data.  The data shows that, to date, road trains have remained a small proportion 
of the overall truck movements, but that the use of B-doubles is gradually increasing at the expense 
of semi-trailers: 

Figure 31 Proportion of B-Doubles (Class 10) northbound at Jerilderie 

Note: B-doubles (class 10 vehicles) as a proportion of Semis (Class 9) and B-doubles (Class 10) that are northbound at Jerilderie near the 
NSW and Victoria border.  
Source: Transport NSW https://geocounts.com/traffic/au/nswwim/ and road count data provided by ARTC 

The changed truck composition on the north-south route has enabled road freight to achieve real 
reductions in average costs over the last decade, as shown in the figure below. 

https://geocounts.com/traffic/au/nswwim/
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Figure 32 Real cost index for north-south road freight  

 
Note: This index is based on the Transeco road freight index, and is adjust for CPI and truck mix. 
Source: Transeco, ABS, Transport NSW https://geocounts.com/traffic/au/nswwim/ and road count data provided by ARTC 

Based on the road freight costs per truck type shown in Table 14, and the truck composition in Figure 
19, weighted average cost of road freight on the north-south route is estimated at around $1.304 per 
km for 10 pallets.  This again assumes that 80% of the total journey costs are recovered from the 
headhaul service, however, the traffic task on the north-south route is much more evenly matched 
than on the east-west route, providing greater opportunity for backloading, potentially enabling 
greater cost recovery on the backhaul journey and more competitive rates on the fronthaul.   

Productivity frontier 

The north-south freight task is currently largely handled by trucks up to B-double size.  While it is 
unlikely that road trains will be permitted on the major coastal routes, unrestricted use of road trains 
has been permitted on the NSW section of Newell Highway since September 2021.  If, as can be 
expected, road train access is extended over time into Victoria, it can be anticipated that this will be 
reflected in increased use of road trains.   

If road train penetration on the Newell Highway were to increase to the level achieved on the east-
west route, this would enable a reduction in average road freight rates of around 13%. 

Rail 

As noted in section 5.4.4 above, while average rail freight prices fell in real terms to around 2008, 
since then average rail freight prices have increased in real terms, and have increased at a faster rate 

https://geocounts.com/traffic/au/nswwim/
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than average road freight prices. While not a direct measure of productivity, it can be anticipated 
that, over time, productivity changes will be reflected in average prices.59  Therefore, this indicates 
that average rail freight productivity performance has declined compared to road over the last 15 
years.   

Also as noted in section 5.4.4 significant productivity changes can be achieved on a particular corridor 
where rail operators are able to implement changes in technology, train configuration or service 
offering in order to achieve greater productive benefits relative to the industry overall.   However, 
on the north-south corridor, train consists and loading capacity have remained virtually unchanged 
over the last two decades, and there has been little change in rail’s service offering over this period.  
This indicates that rail is unlikely to have achieved productivity gains on this corridor that exceed 
those of the rail freight sector overall. 

The Inland Rail project, currently under construction, will transform the train service characteristics 
of the Melbourne-Brisbane route, and will enable the operation of trains consistent with the current 
‘productivity frontier’ for rail, that is, trains that can operate at 1,800m with double stacking, with an 
average speed of 70km/hr.  ARTC’s Inland Rail business case estimates that this may allow a reduction 
in the operating cost of rail linehaul services by around 25%,60 and a reduction in the door-to-door 
cost of rail freight of around 20%.61 The development of efficient IMTs with co-located warehousing 
precincts provides another opportunity to reduce door-to-door rail freight costs. 

While the anticipated cost reduction for rail services following completion of Inland Rail and 
operation of train services at their productivity frontier is significant, it should be noted that the 
potential productivity gains from road services operating at their productivity frontier is, at a 13% 
potential cost reduction, only moderately less than for rail. 

Comparison of mode performance 

On the north-south route, on average, the total price for transport by rail (including PUD costs) is 
generally considered to be approximately 85-90% of the equivalent road freight charge.  In 2015, it 
was estimated that the relative door-to-door price for rail was, on average, 85% of road.62  Since 
2015, road’s productivity performance has improved faster than that of rail, potentially leading to a 
lessening of the price difference since that time. 

 
59  Note, prices will also be materially impacted by the extent of available train capacity, given the high capital costs and risks associated 

with investing in additional train capacity.  Prices are likely to increase when train capacity is limited, and reduce where excess 
capacity exists.   This can be seen from the effects prior to and following Aurizon’s exit from the intermodal market in 2017, where 
surplus capacity existed prior to its exit.  As a result, there may be periods where prices materially vary from the efficient long run 
cost of providing services. 

60  ARTC (2015); ARTC 2015 Inland Rail Programme Business Case, p.161 

61  ARTC (2015); ARTC 2015 Inland Rail Programme Business Case, p.98 

62  ARTC (2015); ARTC 2015 Inland Rail Programme Business Case, p.98 
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This price difference will however, vary by consignment including due to: 

• shorter haul (Melbourne-Sydney and Sydney-Brisbane) vs longer haul (Melbourne-Brisbane); 

• the density of the cargo, noting that road primarily prices freight by volumetric capacity (within 
maximum mass limits), whereas rail freight is priced by a combination of volumetric capacity 
and weight, with the result that relative prices vary by cargo density; and 

• the extent to which the rail operator must offer a reduced price for rail to compensate for rail’s 
lower service quality – which will vary by freight type reflecting that the service differences have 
a greater value for some freight categories (most notably for fast moving consumer goods, 
where transit time/reliability are valued more highly). 

Research previously undertaken by the CRC for Rail Innovation highlights the significance of the 
differing price structures of road and rail freight in mode performance on the north-south route.63  
In that report, it was identified that the pricing structure of rail freight generally applied a base 
(flagfall) rate plus charges for each tonne above a threshold value.  When compared to the pricing 
structure for road, which  is charged by space (up to the mass limit of the truck), the CRC considered 
that this created an outcome where rail had a pricing advantage for really light freight and for dense 
freight, however, for mid-weight products, road had a pricing advantage.  This is shown, in a stylised 
way, in the following diagram: 

Figure 33 Price relativity for rail and road 

 
 

 
63  CRC for Rail Innovation (2014), Choice of mode for contestable non-bulk freight, May 2014, p.7-10. 



   

108          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

Source:  CRC for Rail Innovation (2014) re-imaged by Synergies for presentational purposes 

However, the CRC identified that the major segment of freight on the north-south corridor involved 
mid-weight products and that, as rail did not offer a price advantage for the majority of freight 
(notwithstanding that, on average, rail freight costs were lower than road), the mid-weight products 
were generally carried by road.  This is shown, again in a stylised way, in the following diagram: 

Figure 34 Volume of freight carried by rail – Melbourne-Brisbane corridor 

 

 
Source:  CRC for Rail Innovation (2014) re-imaged by Synergies for presentational purposes 

The CRC concluded that, on the Melbourne-Brisbane corridor, rail carried the light freight (eg 
insulation, motor vehicle parts) and the dense freight (eg polyethylene granules), but that the freight 
in the middle largely goes by road. 

We note that rail freight charges are commercial in confidence, and we do not have information 
available through this study to assess the accuracy of the CRC’s assessment or conclusions.  However, 
the analysis clearly demonstrates the potential for different charging structures between rail and 
other modes to create varying price relativities for cargoes of differing densities. 

Further, while price structure for rail freight haulage is set by rail operators, it is influenced by ARTC’s 
access charges, which we note are applied as a fixed fee per path (approximately 25% of the fee) and 
a variable fee dependent upon weight. 
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6.5 Factors influencing changes in mode share  

6.5.1 Supply chain requirements by freight category 

Based on consultation with intermodal rail operators64, Synergies has assessed the supply chain 
requirements for each category of intermodal freight. 

Table 22  Supply chain requirements by freight category  

 Melbourne - Brisbane Melbourne-Sydney Sydney-Brisbane 

Express freight    

Transit time Overnight Overnight Overnight 

Reliability Very high (eg 98%) 

Frequency/availability Daily or on demand 

Price sensitivity Low 

Fast moving consumer goods - excluding beverages  

Transit time Overnight + 1 day Overnight Overnight 

Reliability High 

Frequency/availability Daily with preference for late evening departures and early morning arrivals 

Price sensitivity Medium 

Fast moving consumer goods - beverages  

Transit time Moderately to significantly extended 

Reliability Medium 

Frequency/availability Daily or 2-3 times per week 

Price sensitivity High 

Slow moving consumer goods 

Transit time Moderately extended 

Reliability Medium 

Frequency/availability Daily 

Price sensitivity Medium 

Industrial and construction products   

Transit time Moderately to significantly extended 

Reliability Medium 

Frequency/availability Daily or 2-3 times per week 

Price sensitivity High 

 
64  Stakeholder consultation interviews, SCT Logistics (November 2021), Pacific National (December 2021) 
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6.5.2 Changes in mode share and structural influences 

Road freight is used for the vast majority of freight on the north-south corridor.  It can be seen from 
section 6.3 that rail’s mode share on this corridor has steadily declined from the mid 1990’s, before 
stabilising at around 10% over the last decade.  Within this, there is a marked difference between 
rail’s mode share on the long distance Melbourne-Brisbane route (around 29%) and the shorter 
Melbourne-Sydney and Sydney-Brisbane routes, both of which are less than 5%.   

Rail’s poor mode share on this corridor reflects a combination of two impacts: 

• rail’s average discount to road is 10-15%, significantly less than the 30-40% achieved on the 
east-west corridor.  Importantly, rail’s average discount to road is only slightly greater than the 
discount required simply to offset the additional “hassle factor” for rail; and 

• rail has a greater service performance gap compared to road than on the east-west corridor, 
particularly for the shorter haul Melbourne-Sydney and Sydney-Brisbane routes.  

This impact is particularly evident on the shorter routes, where rail does not provide the overnight 
delivery timeframe preferred by customers.  While customers may be persuaded to accept a longer 
delivery time, this would require a greater discount to road than rail currently offers.  As a result, rail 
is at a structural disadvantage for time sensitive freight on these shorter routes, where priority is 
placed on timely delivery.  But even for those freight categories that are not particularly time 
sensitive, the price reduction currently achieved from rail is not sufficient to offset the additional 
time and ‘hassle’ associated with using rail for all but a very small proportion of freight, leading to an 
overwhelming preference by freight customers for road. 

Further contributing to this outcome is a gradual increase in the service quality gap and a gradual 
decrease in price benefit able to be provided by rail, given road’s productivity performance on this 
route, where upgrades of major interstate highways have allowed for increasing road productivity.  
Over the last ten years, we estimate average road freight costs from Melbourne-Brisbane will have 
reduced by around 5% in real terms, given the trend to greater utilisation of B-double trucks.  With 
the removal of the requirement for permits for the use of road trains on the NSW portion of Newell 
Highway as from September 2021, there is significant potential for road freight to achieve significant 
future productivity gains through the increased use of road trains on the Melbourne-Brisbane route.   

In contrast, rail productivity on this corridor has stagnated.  In combination, the gradually increasing 
service quality gap, and the gradually decreasing price discount for rail, will have led to the observed 
gradual trend reduction in rail mode share. 

While the anticipated cost reduction for rail services following completion of Inland Rail and 
operation of train services at their productivity frontier is significant, it should be noted that the 
potential productivity gains from road services operating at their productivity frontier is, at a 13% 
potential cost reduction, only moderately less than for rail. 
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7 Queensland North Coast Line 
intermodal freight 

7.1 Geographic scope 

This corridor consists of a rail line (the Queensland north coast line or QNCL) running along the coast 
from Cairns to Acacia Ridge, with a spur to the Brisbane Multimodal Terminal (BMT) in the Port of 
Brisbane. There are only a limited number of terminals along this route at which containers can be 
loaded onto, or unloaded from, trains, which limits the cargo that can be effectively served by the 
intermodal rail system to goods moving:  

• between Brisbane and the regional cities served by intermodal terminals (and the immediate 
hinterland of these cities); and  

• between two regional cities served by intermodal terminals (including the immediate hinterland 
of these cities).  

The QNCL closely follows the route of the Bruce Highway, which is the primary route used by road 
transport on the north coast corridor.  The Bruce Highway provides a road connection between 
Brisbane and all of the regional centres serviced by intermodal terminals. 

The figure below shoes a map of the QNCL, including the location of intermodal terminals. The key 
routes (in both directions) are Brisbane to Gladstone, Rockhampton, Mackay, Townsville and Cairns. 
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Figure 35 North Coast Line corridor  

Source: SMEC Australia 2016, North Coast Line Freight Terminal Consolidation Project: Stage 1 Report – Final   
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7.2 Freight task  

As is the case for the north-south corridor, data limitations mean that it is not possible to provide a 
precise estimate of the volume and composition of the intermodal freight cargo task on the QNCL 
corridor.  However, we have built up estimates for the total volumes of intermodal cargo from ABS 
and truck count data, as well as rail volumes reported by Queensland Rail.  

The estimated total intermodal freight task is around 6.9 million tonnes (7.5 billion ntk) between 
Brisbane and Cairns in 2020-21. Fronthaul and backhaul total volumes have remained relatively 
stable over the last decade (see Figure 36 below). 

Figure 36  NCL corridor – intermodal freight volumes (NTK) 2011 – 2020 

 
Source: Synergies analysis based on (a) rail: QR (rail data is only available from 2011) (b) road: weighted statistics of ABS road freight 
movements survey for 2014 escalated to 2020 and Queensland Department of Transport and Main Roads truck count site information (c) 
Sea:  Coastal Shipping Maritime Statistics, Department of Infrastructure, Transport, Regional Development and Communications 

The figure below shows the relative significance of each major origin-destination pair on a headhaul 
and backhaul basis.  
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Figure 37 NCL corridor – intermodal freight volumes (NTK) 2020 – by O-D pairs 

Headhaul 

 

 Backhaul 

 

Source: Synergies analysis based on (a) rail: QR (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated to 
2020 and Queensland Department of Transport and Main Roads truck count site information (c) Sea:  Coastal Shipping Maritime Statistics, 
Department of Infrastructure, Transport, Regional Development and Communications 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.   

The figure shows that freight volumes, in both the headhaul and backhaul direction, are reasonably 
evenly split between the four key population centres, although somewhat weighted towards the 
more distant locations of Townsville and Cairns. 

7.3 Mode share 

7.3.1 Mode share overview 

Road and rail mode shares are quite evenly split in both headhaul and backhaul markets. No material 
volume of cargo movements are transported via coastal shipping. 

Rail mode share has declined since 2017 from 62% to 54%, with rail volumes remaining largely 
unchanged and increases in the size of market being captured by road (see Figure 38 and Figure 39). 
The figures might suggest some broad correlation between the date of Aurizon’s announcement in 
August 2017 of its intention to exit its intermodal business and the loss of rail share which may have 
reflected some degree of material uncertainty in the market around that time. Since the sale of the 
intermodal business to Linfox, there appears to have been a small uptick in rail share. 
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Figure 38 NCL corridor – headhaul – mode share (NTK) 2011 – 2020 

Source: Synergies analysis based on (a) rail: QR (rail data is only available from 2011) (b) road: weighted statistics of ABS road freight 
movements survey for 2014 escalated to 2020 and Queensland Department of Transport and Main Roads truck count site information (c) 
Sea:  Coastal Shipping Maritime Statistics, Department of Infrastructure, Transport, Regional Development and Communications 

Figure 39 NCL corridor – backhaul – mode share (NTK) 2011 – 2020 

Source: Synergies analysis based on (a) rail: QR (rail data is only available from 2011) (b) road: weighted statistics of ABS road freight 
movements survey for 2014 escalated to 2020 and Queensland Department of Transport and Main Roads truck count site information (c) 
Sea:  Coastal Shipping Maritime Statistics, Department of Infrastructure, Transport, Regional Development and Communications 

The trend in rail volumes (on a ntk and tonnage basis) between 2000 and 2021 is shown below. In 
the headhaul (northbound) market and backhaul (southbound) markets, rail volumes have remained 
mostly stable over that period.  
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Figure 40 NCL corridor – headhaul  and  backhaul – rail volumes (NTK, tonnes)  2000 – 2021 

 
Source: Synergies analysis based on (a) rail: QR (rail data is only available from 2011) (b) road: weighted statistics of ABS road freight 
movements survey for 2014 escalated to 2020 and Queensland Department of Transport and Main Roads truck count site information (c) 
Sea:  Coastal Shipping Maritime Statistics, Department of Infrastructure, Transport, Regional Development and Communications 

Confidence level 

Synergies’ confidence in the quality and reliability of the freight volume information on the NCL 
corridor differs by mode, and the level of disaggregation.  Confidence in rail volumes is high, however 
for road, as for other corridors, there is significant uncertainty around the road freight volumes.  The 
primary source of information is the 2014 ABS Road Freight Movements Survey, with only limited 
availability of traffic census data. 

Key trends 

Total headhaul volumes for the QNCL declined over the period to 2017.  Rail volumes also declined 
over this period, but at a slower rate than the total market, leading to a gradual trend increase in 
rail’s mode share up to 60% in 2017.  However, from that date, the total headhaul volumes have 
increased, but rail volumes have declined, leading to a rapid decline in rail’s mode share to 50% by 
2018.  It is likely that a significant contributor to rail’s declining mode share related to Aurizon’s exit 
from the Queensland intermodal market, announced in 2017 and completed in 2019.  In 2018, rail 
haulage capacity offered (i.e. the total number of rail services provided on the route) declined by 7%, 
and total rail volumes declined by 6%, with the uncertainty over future provision of rail services likely 
to have influenced customer decisions on transport choices.  Rail mode share has recovered slightly 
in 2020, with rail volumes remaining stable in the face of an overall decline in total headhaul volumes, 
likely influenced by COVID supply chain disruptions.   
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7.3.2 Mode share by origin-destination pair 

A snapshot of mode share in 2020 for each major origin-destination pair in the headhaul (see Figure 
41) and backhaul (see Figure 42) directions are shown below. 

Figure 41 NCL corridor – Origin/Destination – headhaul – modal share (NTK) 2020 

Brisbane – Cairns 

 

 Brisbane – Townsville 

 

   

Brisbane – Mackay 

 

 Brisbane – Gladstone / Rockhampton 

 

Source: Synergies analysis based on (a) rail: QR (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated to 
2020 and Queensland Department of Transport and Main Roads truck count site information (c) Sea:  Coastal Shipping Maritime Statistics, 
Department of Infrastructure, Transport, Regional Development and Communications 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.   
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Figure 42 NCL corridor – Origin/Destination – backhaul – modal share (NTK) 2020 

Cairns – Brisbane 

 

 Townsville – Brisbane 

 

   

Mackay – Brisbane 

        

 Gladstone/Rockhampton – Brisbane 

 

Source: Synergies analysis based on (a) rail: QR (b) road: weighted statistics of ABS road freight movements survey for 2014 escalated to 
2020 and Queensland Department of Transport and Main Roads truck count site information (c) Sea:  Coastal Shipping Maritime Statistics, 
Department of Infrastructure, Transport, Regional Development and Communications 
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.   

For the headhaul route: 

• road dominates for route distances up to 1,000km (Gladstone, Rockhampton, and Mackay); 

• the mode shares are reversed for Townsville and Cairns, where route distances exceed 1,500km. 

For the backhaul route: 

• road generally captures a stronger share of the backhaul markets; 

• the exception is Gladstone/Rockhampton, where rail has a strong share of the market, likely 
influenced by movements of high density industrial products. 
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7.4 Relative service quality 

7.4.1 Transit time 

Road 

Transit time for road freight will again reflect a combination of the driving time (given route distance 
and average speed), together with rest periods required to meet the Heavy Vehicle National Law 
(HVNL) and its regulations.65   

For the routes from Brisbane to Townsville and Cairns, significant reductions in road transit times can 
be achieved by replacing drivers at intermediate points on the journey.  However, for the shorter 
trips to Rockhampton and Mackay, only a standard road journey is assumed. 

Estimated road transit times for each route (in the head haul direction) are shown below:  

Table 23  Typical road transit times – north coast line corridor (hours) 

 Brisbane-
Rockhampton Brisbane-Mackay Brisbane-

Townsville Brisbane-Cairns 

Standard (solo driver) 8 13 28 32 

Express   19 24 

Note:  Express transit times based on two driver operation.  All transit times have been rounded up to the nearest whole hour. 
Source: ATS Logistics; see: atslogistics.com.au/australiandrivetimes/ 

Rail 

On the Queensland north coast corridor, there are no express rail freight services, and the average 
transit times for freight service is shown in the table below.   

Table 24  Typical rail transit times – north coast line corridor (hours) 

 Brisbane-
Rockhampton Brisbane-Mackay Brisbane-Townsville Brisbane-Cairns 

Standard     

Linehaul 18 21 27 34 

Freight cut-off and 
availability allowance 

5 4 10 5 

PUD allowance 2 2 2 2 

 
65  The Heavy Vehicle National Law (HVNL) and its regulations commenced in New South Wales, the Australian Capital Territory, 

Queensland, South Australia, Tasmania and Victoria on 10 February 2014.  Each of these jurisdictions passed a law that either adopts 
or duplicates the HVNL (with some modifications) as a law of that State or Territory. Refer: https://www.nhvr.gov.au/law-
policies/heavy-vehicle-national-law-and-regulations 

https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations
https://www.nhvr.gov.au/law-policies/heavy-vehicle-national-law-and-regulations
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 Brisbane-
Rockhampton Brisbane-Mackay Brisbane-Townsville Brisbane-Cairns 

TOTAL 25 27 39 41 

Note:  All transit times have been rounded up to the nearest whole hour. 
Source: Linehaul transit time based on Queensland Rail data return, timetable information as advised by rail operators, Synergies allowance for 
PUD 

Comparison of mode performance 

Comparative transit times by mode are show for each route below: 

Figure 43 Comparative transit time by mode – north coast line 

 
Source: Synergies analysis 

While rail transit times for the longer routes to Townsville and Cairns exceed standard road, this is 
unlikely to be perceived negatively by most customers, as rail is able to achieve an overnight plus one 
day delivery, the same as a standard road service.  Note, the relatively longer freight cut-off and 
availability allowance for the Townsville rail service is likely to be a matter of convenience, with trains 
arriving through the night and freight generally available for collection first thing in the morning. 

For the shorter haul service to Rockhampton, rail has a much longer transit and is unable to match 
the overnight delivery time of road. 
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7.4.2 Reliability 

Road 

There is no generally available measure of road transport reliability on a route specific basis.  
However, it is anticipated that the road freight reliability on the Queensland north coast corridor will 
be similar to the 98% achieved on other routes.   

Rail 

Rail freight reliability on the Queensland north coast line is summarised in the table below: 

Table 25  Queensland north coast line rail freight reliability indicators 

 All services 

 2020-21 3 yr avg 

% services departing on timea 89% 87% 

% services arriving on timea 82% 80% 

% freight availability as scheduled 97% 96% 

a Measured as being within 30 minutes of schedule 
Note: 3 year average covers period 18-19 to 20-21 
Source: Rail operator data returns, February 2022 

Operator reported reliability appears to be somewhat higher than reported by Queensland Rail, who 
manages the majority of the north coast line.  Queensland Rail reports that, over the 2021 year, 
around 68% of north coast line freight services reached their destination on time (however this may 
reflect the inclusion of freight services other than intermodal services, who also use this corridor). Of 
delays during transit, operator performance was responsible for around 15 minutes delay per 100km, 
while QR was responsible for around 3 minutes delay per 100km.  Around 8 minutes delay per 100km 
was unattributable to either QR or operators.66   

Comparison of mode performance 

It can be seen from the above data that, on the Queensland north coast line, rail operators are able 
to achieve reliability of freight arrival times at levels approaching road.  High reliability is likely to 
particularly be achieved for services to Townsville where there is an extended freight availability time 
to coincide with customers preference for early morning freight collections. 

As for other routes, rail is more likely to be affected by major route outages caused by extreme 
weather events, with rail services typically taking longer to restore than road. 

 
66  Queensland Rail (2022); Public Quarterly Performance Report, second quarter 2021/2022; January 2022 
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7.4.3 Service frequency and availability 

Road 

Road freight transport for the non-bulk freight task is considered a ‘bespoke’ service, tailored to each 
customer’s requirements, with services provided as required by the customer.  The service is 
therefore effectively continuous. 

Rail 

Rail services on the Queensland north coast corridor are provided by PN and Linfox.  There are 
currently, on average, 35 intermodal services operating on the north coast corridor each week.67  This 
service frequency has remained stable over the last few years, although it is noted that the service 
frequency was a little higher (38-40 services per week) until 2018, around when Aurizon exited the 
intermodal business, selling its Queensland intermodal business to Linfox.   Service frequency is split 
reasonably evenly between the two operators, with PN operating around 60% of the scheduled 
services.68 Most services call at Townsville, with all destinations on the corridor receiving at least one 
call per day per rail operator.  

Comparison of mode performance 

While rail is not able to provide the ‘continuous’ service of road, the regularity of rail services on the 
corridor, with both rail operators providing daily calls to all destinations and multiple daily calls to 
Townsville on most days, means that rail services are provided at a frequency that meets the 
requirements of most freight types. 

7.4.4 Cost, price and productivity 

Road 

Productivity drivers for road freight on the Queensland north coast line are similar to other corridors, 
and while there has been no major change to allowable truck types on this route, it is likely that there 
is similarly a gradual trend towards the use of larger capacity trucks within the existing limits.  
However, road infrastructure quality on the Bruce Highway is significantly poorer than the interstate 
routes, with identified problems including safety concerns, poor flooding immunity, poor 
connectivity to regional centres and capacity constraints around key economic clusters.69  These 
constraints potentially limit the attractiveness of road freight on this corridor. 

 
67  Queensland Rail data return 

68  Railway operator data returns 

69  Infrastructure Australia, Bruce Highway Upgrade 



   

123          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

Rail 

Similar to road, productivity drivers for rail freight on the Queensland north coast line are similar to 
other corridors, except that rail infrastructure quality is significantly poorer than the interstate 
routes, with the result that gap between current rail operations and rail’s productivity frontier is 
much greater on this route. 

Comparison of mode performance 

On the Queensland north coast line, there are anecdotal reports that the total price for transport by 
rail (including PUD costs) is approximately 70-80% of the equivalent road freight charge.  This cost 
difference will however, vary by consignment including due to: 

• shorter haul (Brisbane to Gladstone, Rockhampton and Mackay) vs longer haul (Brisbane to 
Townsville and Cairns); 

• the density of the cargo, noting that road primarily prices freight by volumetric capacity (within 
maximum mass limits), whereas rail freight is priced by a combination of volumetric capacity 
and weight, with the result that relative prices vary by cargo density; and 

• the extent to which the rail operator must offer a reduced price for rail to compensate for rail’s 
lower service quality – which will vary by freight type reflecting that the service differences have 
a greater value for some freight categories (most notably for fast moving consumer goods, 
where transit time/reliability valued more highly). 

While rail competes strongly with road over longer distances on the Queensland north coast line, 
there is a significant risk to this outcome over the medium to long term, given the Queensland and 
Commonwealth Government plans to progressively upgrade the highway, and the resulting potential 
for road productivity to significantly increase.  In the absence of similar improvements in rail’s 
productivity, the ability of rail to continue to offer a significant cost benefit relative to road will 
diminish. 

7.5 Factors influencing changes in mode share  

The changes in rail’s mode share over the last 10 years have broadly aligned with changes in the size 
of the total freight market.  Rail continues to be strongly preferred over road for the longer haul 
services to Townsville and Cairns, reflecting acceptable service quality (and in particular high 
reliability) combined with a materially lower total door-to-door price than road. 

Rail volumes have generally changed in line with changes in total market volumes, but at a slower 
than the total market.  As a result, rail mode share increased as total market volumes decreased.  
However, when total market volumes increased rapidly from 2017, this increase was largely met by 
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road freight, and rail mode share fell sharply (noting this coincided with a withdrawal of rail capacity 
by Aurizon prior to its exit from the market).  

Therefore, changes in mode share appear to be more closely related to available rail service capacity, 
than rail’s competitiveness with road.  This clearly demonstrates road’s superior flexibility and its 
ability to rapidly respond to market changes. 
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8 Intermodal freight – key trends and 
conclusions 

8.1 Key trends 

We have examined specific intermodal freight corridors (a) the east-west corridor (where rail 
dominates), (b) the north-south corridor (where road dominates) and (c) the Queensland north coast 
line corridor (where road and rail are evenly matched). 

Our analysis shows that all three intermodal supply chains achieve different freight outcomes despite 
having largely the same market participants and commercial structures. However, by observing the 
different outcomes supply chain for each of these supply chains, some insight can be gained into the 
reasons for the modal choices made by freight customers.  The table below summarises the relative 
performance and outcomes for each mode. 

Table 26  Relative performance of rail and other modes 

Corridor Service Quality 
Difference 

Price Difference Outcome 

East-west    

Melbourne/ 
Sydney – Perth 

Moderate (road) – rail has 
comparable transit times with 
substantially lower reliability 
than road, but  can generally 
achieve same daily day 
delivery outcomes 

Substantial (shipping) – rail 
offers a much faster and more 
reliable service than shipping 

Substantial (road) – rail door to 
door delivery is on average 30-
40% cheaper than road 

Substantial (shipping) – door to 
door delivery is on average 50-
60% cheaper than rail 

Rail strongly preferred over road, 
but shipping is attractive for non-
time sensitive freight: 

Rail – 68-70% share 

Shipping – 17-24% share 

Road – 8-9% share 

Brisbane – Perth Significant – standard rail is 
significantly slower and less 
reliable than standard road, 
taking an additional day for 
delivery 

Substantial – rail door to door 
delivery is on average 30-40% 
cheaper than road 

Rail moderately preferred over 
road: 

Rail – 45% share 

Shipping – 24% share 

Road – 31% share 

North-south    

Melbourne-Brisbane Significant – standard rail is 
slower and less reliable than 
standard road, generally able 
to achieve same day daily 

Moderate – rail door to door 
delivery is on average 10-15% 
cheaper than road 

Road substantially preferred over 
rail: 

Road - 69% share 
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Corridor Service Quality 
Difference 

Price Difference Outcome 

delivery outcomes but not 
within preferred windows 

Rail – 29% share 

Shipping 2% share 

Melbourne/Brisbane – 
Sydney 

Substantial – rail is slower and 
less reliable than standard 
road, and does not achieve 
overnight delivery 

Moderate – rail door to door 
delivery is on average 10-15% 
cheaper than road 

Road strongly preferred over rail: 

Road – 96-98% share 

Rail – 2-3% share 

Qld north coast line    

Brisbane – Rockhampton Substantial – rail has similar 
reliability as road but is slower 
than standard road, and 
cannot achieve overnight 
delivery 

Significant – rail door to door 
delivery is on average 20-30% 
cheaper than road 

Road substantially preferred over 
rail: 

Road – 88% share 

Rail – 12% share 

Brisbane – 
Townsville/Cairns 

Moderate – rail is slower than 
standard road but can 
generally achieve same daily 
day delivery outcomes with 
reliability comparable to road 

Significant – rail door to door 
delivery is on average 20-30% 
cheaper than road 

Rail substantially preferred over 
road (particularly to Townsville): 

Rail – 64-83% share 

Road – 17-36% share 

Source: Synergies analysis 

• The key drivers of mode choice are door-to-door price, reliability and transit time – however 
even before reliability and transit time factors are taken into account, the greater logistical 
complexity of a rail movement means that rail needs to provide a discount to road to account 
for the “hassle factor” of using rail – anecdotally considered to be around 10%; 

• Rail has poorer service quality than road, but many customers are willing to trade off price and 
service quality provided their overall service requirements can be met - where rail can offer the 
same day daily delivery service as a standard road service, it is able to meet the overall service 
requirement for time sensitive freight.  Where it offers a substantial (30-40% cost reduction), it 
is strongly preferred over road, notwithstanding its generally lower reliability.  Where rail has 
much longer transit times than road, this is acceptable to non-time sensitive freight if rail can 
offer a lower cost.  As the level of average cost reduction offered by rail reduces, we can observe 
a greater share of the market preferencing road – for these corridors, improving service quality 
for rail may improve its attractiveness to freight customers at a given price; 

• Haul distance is important to price and service quality — it is commonly understood that rail’s 
ability to offer a cost effective haulage solution increases as haul distance increases.  However, 
it is also the case that rail’s ability to achieve comparable service quality can improve as haulage 
distance increases.  This reflects that the additional time allowances required for rail – being the 
PUD time and freight cut-off and availability allowances – are a less material component of the 
total transit time as haul distance lengthens.  Further, longer haul distances may allow greater 
opportunity to ‘make-up’ delays that occur en-route.  Hence, rail is at a structural disadvantage 
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relative to road for most freight types for shorter distance hauls of less than 1,000km.  However, 
there are certain freight types on shorter hauls that remain well suited to rail, such as higher 
density, non time-sensitive products; 

• Shipping will return as a strong competitor for long distance freight – once the global shipping 
market stabilises, it can be expected that international carriers will again focus on capturing 
domestic freight in order to improve the margin on their international services.  Given domestic 
cargoes are incremental to their primary freight task, their ability to offer very low charges 
means that shipping will be attractive to customers who can tolerate long and unreliable transit 
times given their warehousing availability.  However, there is a natural limit to the capacity 
available for domestic cargoes, as vessel capacity will be optimised to the required international 
cargo task; 

• Road productivity has increased faster than rail – while productivity for a given truck type has 
remained stable over time, significant productivity gains are able to be achieved where road can 
increase the use of high productivity vehicles on a route. Key corridors show a trend of 
increasing use of larger vehicles within existing limits (i.e. trend to increasing use of road trains 
on the east-west corridor and increasing use of B-doubles between Melbourne and Brisbane).  
Recent approval for the unrestricted use of road trains for the NSW portion of the Newell 
Highway increases the opportunity for higher productivity vehicles to operate on Melbourne-
Brisbane route in future.  In the absence of ongoing productivity gains for rail, this will reduce 
the relative price advantage that rail can offer freight customers; 

• Inland Rail will facilitate a step increase in rail productivity for Melbourne-Brisbane – with Inland 
Rail, rail operators will be able to operate rail services at their productivity frontier, with the 
potential benefit to door-to-door rail costs estimated to be 20%.  However, noting the increased 
opportunity to run road trains on the Newell Highway, if this corridor reached road’s 
productivity frontier (with similar truck composition as the east-west corridor), road costs could 
reduce by around 13%.  The productivity gains that rail can achieve from Inland Rail will not 
alone be sufficient to guarantee a preference for rail – other strategies to promote the 
attractiveness and competitiveness of rail will also be required; 

• Efficient access to highly productive intermodal terminals – efficient access to intermodal 
terminals, particularly through co-location of warehouses and distribution centres, together 
with rapid loading and unloading of trains, can significantly reduce the costs and barriers to 
using rail services, both in terms of the time and cost of the PUD movement, loading and 
unloading of trains, and the additional logistical complexity associated with using rail.  Efficient 
terminal access will reduce rail’s door-to-door cost, allowing it to compete more effectively with 
road, including over shorter distances.  Ensuring the availability of highly efficient intermodal 
terminals is the most significant issue for promoting the use of the Inland Rail project; 
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• The relative attractiveness of rail can be significantly increased by improving rail reliability –rail's 
reliability in achieving advertised freight availability times is the key metric from a customer 
perspective, however this is affected by reliability in each component of the rail freight service, 
including rail network, rail operator and IMT performance. Improved service reliability can assist 
rail’s attractiveness, not only by directly improving rail’s reliability relative to road, but also by 
reducing effective transit time as a result of reducing the required buffer time built into the 
freight availability allowance, and also improving rail operating costs by reducing operating 
variability.  However, there is currently insufficient information available on the key factors 
contributing to rail’s reliability performance; 

• Strategies to improve the productivity and competitiveness of rail – strategies developed in 
subsequent workstreams should focus on:  

− their ability to influence the key modal choice factors – being price (for the door-to-door 
freight movement), reliability and transit time; and  

− the ease of accommodating volume growth, noting that uncertain demand coupled with 
the high cost of investing in additional trainsets and barriers to entry can disincentivise the 
provision of increased train services. 

8.2 Recommendations 

The Infrastructure & Planning, Safety & Operations and Policy workstreams will consider range of 
strategies that impact the service quality and operational efficiency of rail, as well as the broader 
incentives to use rail freight as influenced by Government policy.  However, there are a number of 
issues that have been specifically identified in this workstream which directly influence the 
competitiveness of rail relative to road.   

Recommendation 3 

That Rail Operators: 

(i) continue, on an ongoing basis, to evolve their price structures in order to maintain their 
competitiveness with other modes, including across varying cargo densities; and 

(ii) work with ARTC (and other RIMs) in order to identify whether alternate rail access charge 
structures may assist rail operators in more closely aligning rail freight charges with 
competitive alternatives (eg applying the variable charge by loaded wagon rather than by 
weight); 

Recommendation 4 

That Rail Operators continue, on an ongoing basis, to develop other aspects of their service offering 
that may maximise rail’s ability to compete with other modes, including: 
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(i) charges applied for one-way backhaul movement to return empty containers used in 
coastal shipping;  

(ii) the extent of differentiated transit time product offerings (eg based on priority of 
loading/unloading at IMTs) to maximise their competitiveness with road and shipping. 

Recommendation 5 

Given the limited visibility on the factors contributing to delays, that ACRI consider facilitating, in 
conjunction with rail operators and RIMs, a research investigation into the specific factors 
contributing to delays, and impacting on rail freight’s reliability performance, on the east-west and 
north-south corridors. 



   

130          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

9 Bulk freight 

In this section, we review a selection of bulk freight tasks where road transport provides a 
competitive alternate to rail, but where road has had different levels of success in competing against 
rail.  Consideration of bulk supply chains with different mode share preferences can help illuminate 
the drivers of mode share for bulk traffic. 

The bulk freight tasks selected for review are: 

• Queensland Mount Isa line mineral products; 

• Victoria Murray Basin grain; and 

• SA Eyre Peninsula grain. 

For each of these freight tasks, we provide an overview of the freight task, geographic scope and 
modal infrastructure.  We then present the mode share outcomes for that freight task before 
discussing the key issues that have driven that mode share outcome. 

9.1 Queensland Mount Isa Line 

9.1.1 Freight task and geographic scope 

 

 
Source: Australian Government, National Map at https://nationalmap.gov.au/ 
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Freight type Primary commodity: 

• Mineral concentrates and refined minerals 

Other commodities 

• Industrial products (eg fertiliser, sulphuric acid) 

• Mining inputs (eg cement, fuel) 

Supply chain  • Mineral concentrates are mined at various locations in the North West Mineral 
province, and are either: 

• Transported in mineral concentrate form to Townsville for export; 

• Processed at Mt Isa with refined metals transported to Port of Townsville for 
export; or 

• Transported in mineral concentrate form to Townsville for processing, with 
refined metals exported from Port of Townsville. 

(Refer Figure 44) 

• Typical freight haulage distance exceeds 800km 

Market volume Average volume is estimated at around 2 million net tonnes per year, however, 
there are significant fluctuations around this average, primarily driven by changes in 
conditions in the global resources market, with total volumes falling to around 1.5 
million tonnes in 2015-16 when mineral prices were low, and increasing to over 2.3 
million tonnes in 2019-20 following strong price increases. 

Rail market participants Rail Operators: 

• Aurizon 

• Pacific National 

• Qube 

Rail Infrastructure Manager: 

• Queensland Rail 

Rail infrastructure Mount Isa rail line 

• Distance –  1032km 

• Axle load – 20tal 

• Gauge - narrow 

• Max train length – 1000m  

• Max speed – 100km/hr 

Road infrastructure Flinders Highway 

• Distance – 903km 

• Permitted vehicles – high capacity Type 2 road trains 

Figure 44 Mount Isa minerals supply chain 

 
Source: Synergies  
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9.1.1 Mode share overview 

Mineral products are almost entirely transported in the eastbound direction.70 The total market 
volume and mode share are shown below. 

Figure 45 Mount Isa freight volumes and mode share 

Freight volumes Mode share 

Source: (a) Rail: QR (b) total volumes sourced from multiple sources including Port of Townsville’s annual throughput estimates and 
estimated volumes for Sun Metals Zinc Refinery and Glencore’s Copper Refinery (c) Road: treated as the residual of total volumes less rail 
volumes  

Rail is the dominant mode, often achieving mode share for minerals/mineral concentrates in the 
range 80-90%:  

• the 2019-20 reduction in mode share to 72% coincided with a long term infrastructure outage
resulting from major flooding;

• rail also suffered a material decline in mode share for minerals/mineral concentrates in the
period 2014-15 to 2017-18, reducing to under 60% before recovering to historic levels.

9.1.2 Drivers of mode share 

Rail services achieve an average scheduled transit time between Mount Isa and Townsville of 28 
hours.71 While trains operate with a maximum speed of 80km/hr (restricted to 60km/hr during 
summer), the effective average speed for the entire journey is less than 40km/hr.  Reliability has 
historically been an issue for rail, with around 61% of trains arriving at their destination on time72.  

70  Small volumes of copper concentrate are imported via Port of Townsville and transported to Mt Isa to maintain the required 
concentrate volumes at the Mt Isa Copper Refinery.  

71  Queensland Rail data return November 2021, 20-21 performance 

72  Queensland Rail Public Quarterly Performance Reports, average on-time arrival for bulk minerals trains on the Mt Isa Network, 2020-
21 Q2 to Q4 and 2021-22 Q1, see https://www.queenslandrail.com.au/forbusiness/access/qca-reporting (viewed December 2021) 

https://www.queenslandrail.com.au/forbusiness/access/qca-reporting
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Extreme heat and heavy monsoonal rains during the summer months causing a reduction in 
allowable train speeds and reduced reliability, including due to regular flood events.73  Historically, 
investment in the Mount Isa line rail infrastructure has primarily been aimed at improving reliability 
and resilience, by progressively introducing heavier rail and concrete sleepers.  This track 
strengthening program is continuing. 

By comparison, the transit time that can be achieved by road for a 900km haul is around half that for 
rail74.  While there is no specific data on reliability of road transport on the Flinders Highway, 
reliability for road transport is generally reported to be around 98%.  While flood events also cause 
disruption for road transport on the Flinders Highway, highways are typically able to be reopened 
more quickly than rail.  Ongoing investment in improved road infrastructure on the Flinders Highway 
has also occurred to improve road freight transit times, improve network resilience to weather 
events and promote freight efficiency.   

While the transit time and reliability outcomes for rail result in a substantially slower freight 
movement than road, for non-time sensitive products such as minerals, these appear to be 
acceptable, and are not reported as a significant factor driving mode share. Rather, the primary 
drivers of mode share for minerals products are price, accessibility and (for the larger miners) ability 
to transport product at sufficient scale. 

The very large miners – Glencore and BHP, who each produce in excess of 500,000tpa of ore - 
primarily transport mineral concentrates by rail in bulk form.  The Mount Isa line allows the operation 
of 1000m, 20tal trains, and transportation in bulk form allows for the efficient movement of high 
volumes of concentrates.  While high capacity Type 2 Road Trains are able to operate on the Flinders 
Highway with direct access to the port via the Port Access Road,75 bulk transport by rail remains 
substantially more cost effective than road.  

However, bulk transportation requires access to bulk loading and unloading facilities at mine site and 
at the port.  The existing bulk loading and unloading facilities are privately owned by the major mining 
companies, and their operation is integrated within their specific supply chains.  Smaller miners do 
not have access to bulk loading and unloading facilities, and do not have sufficient scale to support 
the required investment in their own bulk facilities.   

Mid-size and smaller producers can utilise rail by transporting concentrates in half height containers, 
which are then unloaded at the port at a common-user facility using a rotainer system which allows 
the concentrate to be shipped in bulk form.   

 
73  Queensland Rail (2012); Mount Isa Infrastructure Master Plan 2012; p.6 

74  Assuming average speed of 80km/hr and allowance for rest breaks, road transit time from Mt Isa to Townsville is approximately 14 
hours. 

75  Queensland Rail (2019); Declaration Review: QR’s Response to the QCA’s Draft Recommendation, 11 March 2019, p.33-35 
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However, transportation of mineral concentrates in containerised form is a less efficient rail 
transport method than using bulk wagons, meaning that transportation by road is likely to be more 
cost competitive.  Noting that smaller producers will generally produce less than 100,000tpa (and 
potentially down to 20,000tpa) and may opportunistically vary production levels significantly to 
reflect market conditions, there remains a range of issues for smaller producers in accessing rail 
transportation, including: 

• access to facilities/equipment for loading concentrates into containers; 

• access to facilities/equipment for loading containers onto train; 

• the volume of product required to fill a train and the resulting regularity of service. 

These smaller producers may wish to minimise upfront capital costs and/or be unwilling to provide a 
long term commitment in order to secure rail capacity and may therefore prefer the more flexible 
road transport option.  Further, for those producers located a material distance from the rail line, it 
may not be cost effective to truck product to a rail load point for transportation by rail.    

These influences can be seen in the estimated mode share for different origin-destination 
combinations on the route, as shown below.  This estimate groups smaller export producers around 
the broader Cloncurry region, as this is where there is opportunity for them to load containerised 
minerals and mineral concentrates onto trains: 

Figure 46 Mount Isa line by origin – 2020 (net tonnes)  

Mt Isa - Townsville 

 

 Cloncurry - Townsville 

 

Source: (a) Rail: QR (b) total volumes sourced from multiple sources including Port of Townsville’s annual throughput estimates and 
estimated volumes for Sun Metals Zinc Refinery and Glencore’s Copper Refinery (c) Road: treated as the residual of total volumes less rail 
volumes  
Notes: Note, references to a city includes the hinterland catchment area around the city from which rail freight is drawn.   
 

Opportunities to increase rail mode share for mineral products will primarily accrue where rail 
operators are able to develop innovative solutions to allow the aggregation of volume from smaller 
producers at a common use facility to allow the efficient loading and transportation of their product 
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on a shared service.  We understand that Aurizon has recently introduced a scheduled combination 
intermodal/bulk service for this purpose. 

In addition to mineral products, there are a range of mining input products transported in the 
westbound direction, including cement, lead, sulphur and fuel.  From early 2017, Aurizon ceased the 
provision of intermodal rail services for these products following a loss of other contract volumes, 
and they were all transported by road.  Since Aurizon’s recommencement of a combination 
bulk/intermodal service, some of these products have returned to rail, however a portion still remain 
on road.  While this is heavy freight, which is not time sensitive and thus ideal for transportation by 
rail, Queensland Rail understands that factors causing users to continue to use road transport include 
a reluctance of end-customers to enter into longer term take or pay contracts that rail operators seek 
and the flexibility of road to chase backloading opportunities to be more competitive.76 

9.2 Victoria Murray Basin 

9.2.1 Freight task and geographic scope 

Source: GrainCorp (2014), Submission in support of exemption for its Geelong and Portland Ports 5 December 2014. 

76  Queensland Rail (2019); Declaration Review: QR’s Response to the QCA’s Draft Recommendation, 11 March 2019, p.34-35 
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Freight type Primary commodity 

• grain: including wheat, barley, canola and lentils.  

Other commodities 

• other products such as fruit and vegetables, wine, nuts, hay are transported by rail and 
road  

Supply chain  • Grain from the Murray Basin (covering the North West of Victoria extending into New 
South Wales and South Australia, is exported via the Victorian ports of Portland, Geelong 
and Melbourne and is transported to port via the region’s road and rail networks.  

• Grain haulage distances to port primarily range from 200-350km, with an average 
distance to port of 250km77 

Market volume Although production varies seasonally, on average the Murray Basin region grows 70% of 
Victoria’s grain.  

On average grain production in Victoria is around 6.2 mt78,  however the majority of this is 
for domestic consumption. Total estimated grain exports through Victorian ports is, on 
average, around 2.8mt 79, although this is subject to significant seasonal variation.  In 2019-
20, total Victorian grain exports were around 1.6mt (where prolonged drought conditions 
have created increased demand for domestic grain).   

In the vast majority of cases, the majority of grain in Australia is exported in bulk form. 
However, in Victoria, there is a substantial proportion of grain that is exported in 
containerised form as well as bulk form. Synergies has excluded the containerised grain 
volumes from its modal share assessment on the basis that rail operators do not carry 
significant volumes of containerised grain and is therefore not considered a significant part 
of the contestable market   

Market participants Rail Operators: 
• Pacific National 
• Qube  
• Southern Shorthaul Railroad (SSR) 
Rail Infrastructure Manager 
• V/Line  

Rail infrastructure The Murray Basin freight rail network is connected to Victoria’s Interstate freight network 
and comprises 6 connected rail lines with a total distance of 1,129km, connecting to the 
ARTC interstate network at Ararat and Gheringhap, and providing access to the ports of 
Melbourne, Geelong and Portland.   

In 2016, the Victorian Government commenced a program of rail improvements (‘Murray 
Basin Rail Project’ or MBRP) which sought to upgrade the entire Murray Basin Network by 
converting it from broad to standard gauge and increasing train axle load capacity from 19 
to 21 tonnes. 

Road infrastructure The road network consists of 8 key routes which are all major highways used to transport 
material (not just grain) to and from the Murray Basin.  Local roads are also used.  

The routes have previously been assessed by the applicable state government’s road 
authority heavy vehicle requirements and have been classed as Class ‘C’ Level. The major 
highway road networks are not limited by capacity but in many cases local roads are under 
pressure from limited capacity to sustain the impacts of larger and heavier vehicles.80 

 
77  Aegic (2018), Australia’s grain supply chains, October 2018, p.22 

78  ACCC (2020), Bulk grain monitoring report 2019-20. Average grain volumes between 2014-15 and 2019-20. 

79  ACCC (2020), Bulk grain monitoring report 2019-20. Includes bulk and containerised grain exports 

80  GHD for the Department of Planning and Local Infrastructure (2014), Murray Basin Region Freight Demand & Infrastructure Study, 
July 2014, p.30 
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9.2.2 Mode share overview 

Historically, rail has been the dominant form of transport for export grain from the Murray Basin, 
with a reported mode share of around 90% around 2000.  However, rail’s mode share declined 
dramatically over the following 15 years, falling to around 45% by 2015. 81  Road is now the dominant 
mode of transport for export grain. 

Total estimated export grain freight volumes and mode share are shown below.  

Figure 47 Murray Basin exports - bulk freight volumes and mode share 

Freight volumes 

 

 Mode share 

 

Source: Rail volumes provided by PN; road volumes treated as residual of bulk export grain volumes less rail volumes.  Containerised export 
grain volumes currently excluded from analysis. Bulk export grain volumes have been sourced from ACCC bulk grain monitoring report 
2019-20.  

This data demonstrates that road continues to be the dominant mode for the transportation of grain 
from the Murray Basin to Victorian ports. Rail’s low mode share may have been further reinforced 
by the disruption caused by the delivery of the MBRP.82 While the data indicates that there has been 
some recent improvement in rail’s mode share, the measurement of mode share in the period 2018-
20 needs to be interpreted with caution given the devastating effects of drought which caused grain 
export volumes to plummet.   

9.2.3 Drivers of mode share 

Over the last two decades, rail utilisation on the Murray Basin rail network became increasingly 
constrained by a mixture of broad and standard gauge lines, a 19 tonne axle load limit and declining 
levels of service due to long-term underspends on rail infrastructure maintenance. This resulted in 
fragmentation of the network, reducing its accessibility and flexibility. As a consequence, transit 
times for rail freight were much longer and significantly less reliable than road. Increasing rail freight 

 
81  Victorian Government (2015), The Murray Basin Rail Project, Final Business Case, August 2015, p.6 

82  Victorian Department of Transport (2020), Murray Basin Rail Project – Business Case Review, April 2020, p.3 
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cycle times, which led to increased rail operating costs, ultimately resulted in an increase in road 
freight in the Murray Basin region.83 

In particular, during the period of private control of the regional rail network from 1997 to 2009, the 
condition of the regional rail track declined substantially. In a 2020 report, the Victorian Auditor 
General commented:84 

 

…from 1999 to 2007, the private sector lessees took a contractually 
compliant ‘minimum maintenance’ approach to freight‐only lines, 
and effectively allowed some lines to fall out of service. On some 
sections of track, the lessees restricted speeds to only 20 
kilometres per hour.  

Due to the ineffective maintenance obligations in the lease, the 
infrastructure deteriorated further, which compounded the 
previous maintenance backlog. These allowed parts of the rail 
freight network to deteriorate to a very poor condition.   This lack 
of investment in the freight‐only network, and resulting poor 
operational performance, accelerated a shift by freight users from 
rail to road freight, increasing the potential for adverse 
environmental, social and economic consequences.   

 

While rail performance was declining (and rail costs were increasing), road freight productivity was 
improving, with bigger and heavier vehicles approved to operate throughout the state.  Changes in 
grain marketing arrangements also led to increased truck transport of grain to handle customer 
requirements for small grain shipments and ‘just-in-time demand’.  Conditions of contracting also 
contributed to a shift towards road transport, with rail freight companies requiring volume 
commitments accompanied by take or pay obligations.85 

In order to reverse the declining rail mode share, in 2014, the Victorian Government announced and 
funded a package of rail improvements (‘Murray Basin Rail Project’ or MBRP) which sought to 
upgrade the entire Murray Basin Network by converting it from broad to standard gauge and 
increasing train axle load capacity from 19 to 21 tonnes.  

The MBRP was expected to be completed in 2019. The Victorian Government paused the project in 
June 2019 (on advice that the $440 m MBRP project budget was fully expended and that urgent 

 
83  Infrastructure Australia, Murray Basin Rail Project Evaluation Summary, p.1.  A copy is available at 

https://www.infrastructureaustralia.gov.au/sites/default/files/2019-06/Murray_Basin_Rail_Project_Evaluation_Summary_0.pdf 

84  Victorian Auditor-General (2020), Freight Outcomes from Regional Rail Upgrades, March 2020, p.45 

85  Rail Futures Institute (2016), Getting freight back on track in Victoria, June 2016, p.3 

https://www.infrastructureaustralia.gov.au/sites/default/files/2019-06/Murray_Basin_Rail_Project_Evaluation_Summary_0.pdf


   

139          ESTABLISHING AN EFFICIENT FREIGHT TRANSPORT NETWORK | Workstream 1 – Understanding modal share 

repairs costing $23 m were required on the Manangatang line86) pending a review by the Victorian 
Auditor General on whether regional rail upgrades were delivering improved rural freight outcomes 
in a timely and cost effective way.87  Following the review the Victorian Government extended the 
MRBP. 

Service quality and operational constraints on the network remain. The work to remediate the MBRP 
are continuing, with much of the works expected to be completed by mid-2023. However, ongoing 
construction work is continuing to cause issues resulting in reduced capacity, increased journey times 
and increased costs for operators and producers.  The majority of grain leaving prime farming areas 
is continuing to go by road, with the following problems persisting:88, 89, 90 

• while the Ararat to Maryborough track section was substantially rebuilt during the MBRP Stage 
2 works, this was undertaken with legacy rail and the track remains constrained. The legacy rail 
was produced in 1912, with trains operating on this section limited to 25 km/h and 19 tonne 
axle load. This section is expected to be re-railed again in 2022-23, with most of the speed 
restrictions then able to be removed. 

• the track between Murrayville and Ouyen cannot be used when the temperature is forecast to 
be 32 degrees or more.  This section is also expected to be remediated in 2022-23, with heat 
restrictions then able to be removed. 

• four rail corridors were to be converted from broad gauge to standard gauge to bring it in line 
with other freight networks, but there remain hundreds of kilometres between Manangatang, 
Sea Lake and Maryborough that are still broad gauge – this has resulted in claims of a ‘mismash’ 
of tracks, with rail operators continuing to need to run two sets of wagons to service the area. 
Moreover, despite urgent works being performed on these broad gauge sections of track, 
significant speed restrictions remain that reduce train cycle times and increase operating costs. 
To illustrate this, PN recently converted a complete broad-gauge grain train (that had been 
operating on these sections) to standard-gauge, because the train could be more efficiently 
used in NSW; 

• the rail line has been upgraded further north-west around Mildura, and the disused line 
between Ararat and Maryborough was re-opened (linking the network to the Port of Portland), 
but freight operators say those lines are ‘riddled’ with limits on wagon weights and speed 
restrictions, with trains travelling as slow as 25 km per hour; 

 
86  Victorian Auditor-General (2020), Freight Outcomes from Regional Rail Upgrades, March 2020, p.34 

87  Victorian Auditor-General (2020), Freight Outcomes from Regional Rail Upgrades, March 2020.  

88  See for example, ABC (2020), Troubled Murray Basin rail project subject of complaint to Victoria’s IBAC, 17 March 2020. [viewed 7 
December 2021]. 

89  Stakeholder consultation - Pacific National, February 2022 

90 Victorian Auditor-General (2020), Freight Outcomes from Regional Rail Upgrades, March 2020, p.13 
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− since the re‐opening of the Maryborough to Ararat line in 2018, rail operators have 
expressed concerns about the line. Although the nominal speed limit on the rail line is 65 
kilometres per hour, operators note that this applies to only 22 of 87 kilometres of this 
section of track and only for trains that meet certain technical conditions.   For all 
operators, V/Line currently limits the rolling stock speed to 40 kilometres per hour. V/Line 
has placed additional speed restrictions on the line due to level crossing sighting issues, 
which further reduces the average speed along its entire length. The track loading is limited 
to 19 TAL for the majority of rail freight operators using the network. For rail operators, 
these speed restrictions mean that it is now slower to move freight to port than before the 
line closed. Other than the line re‐opening for scheduled freight trains, the MBRP works 
have made no overall performance improvements to the Ararat to Maryborough rail 
section; 

• the project removed around 13.5 km of passing loops and wagon storage roads91 . This had the 
effect of limiting the number of trains that could operate on the network at the same time, 
thereby restricting the amount of freight that can be moved on the line. Many of the crossing 
loops and storage roads are expected to reinstated during 2022-2023 as part of the remediation 
program; 

• slow travel times require additional crews to ensure that employees do not exceed their 
maximum allowable driving hours due to fatigue management; 

• Graincorp (Australia’s biggest grain handler) had reportedly stated that up to $50 million set 
aside for new grain-loading infrastructure in Victoria had gone interstate. 

Operational constraints and slow travel times mean that rail operators unable to achieve the train 
turnaround times anticipated in the MBRP business case, with a consequential loss in capital 
efficiency, and an increase in train operating costs (primarily labour).  Reflecting this, PN advises that 
it is running only a quarter of the grain trains predicted in the MBRP business case. 

While our case study analysis has focused on grain export movements, deterioration in service quality 
of rail compared to road is likely to have implications for the modal competitiveness of other freight 
commodities (e.g. intermodal and mineral sands) that are also reliant on an efficient rail freight 
solution, even where strong commercial opportunities might exist.  

While the MBRP has been extended, the Ballarat corridor (Maryborough to North Geelong) is no 
longer going to be converted from broad gauge to standard gauge. This change means that trains will 
have to travel further to reach the Port of Melbourne (via Ararat). Where further distance adds costs 
to a train journey, this risks any gains from increased investment in rail being undermined and 
reinforces rail as a less attractive option relative to road.  Planned terminal developments currently 

 
91  Victorian Auditor-General (2020), Freight Outcomes from Regional Rail Upgrades, March 2020, p.14 
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underway to support the broader movement of commodity traffic from the Murray Basin catchment 
to port may be discouraged or  undermined where investments in rail are not successful in promoting 
increased rail mode share.  

Victoria’s Murray Basin Rail network demonstrates the complexity and high cost associated with 
reinstating a good quality rail service where a long term infrastructure deficit has been allowed to 
accrue.  Once infrastructure quality on a route becomes highly degraded, rail operators are unable 
to operate a reasonably efficient train service due to axle load and/or speed restrictions, which are 
driven by the combined effect of multiple infrastructure constraints.  Significant improvements in 
train service efficiency may require upgrades across the full route, with the full benefit of partial 
upgrades potentially being unable to be realised where addressing one infrastructure issue simply 
changes the critical constraint in the supply chain, but does not allow for a significant overall increase 
in service quality.  Co-ordination across all elements of the supply chain is essential in order to allow 
for early progress in improved service quality to be achieved. 

9.3 SA Eyre Peninsula  

9.3.1 Freight task and geographic scope 

 
Source: SMEC (2018) Eyre Peninsula Freight Study, September 2018, p.22 
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Freight type • Primary commodity: 

– Grain 

• Other commodities: 

– Gypsum, iron ore  

Supply chain  • Grain is moved from the Eyre Peninsula grain producing regions to port terminals 
at Port Lincoln, Thevenard and a new terminal at Lucky Bay.  The Eyre Peninsula 
rail network connected only to Port Lincoln (the largest of the terminals, handling 
around 80% of grain volumes), with other terminals serviced only by the road 
network. 

• Grain producing regions are clustered close to the coast, so the haulage distance 
to port is generally short, typically ranging between 100-200km and averaging 
about 144 km.92 

Market size • Grain production in the Eyre Peninsula region averages around 2.5 million tonnes 
per year93 however is subject to significant seasonal variation. 

Market participants Rail Operators: 

• One Rail Australia 

Rail Infrastructure Manager: 

• One Rail Australia 

Rail infrastructure • The rail network in the Eyre Peninsula comprised two key routes: 

– narrow gauge line between Port Lincoln and Kimba (with a further section 
between Buckleboo and Kimba currently closed but not dismantled).  

– narrow gauge line between Port Lincoln and Wudinna (with a further section 
between Wudinna and Thevenard used for rollingstock maintenance traffic 
only). 

• The grain rail network closed in 2019, as the investment required to improve the 
standard of rail infrastructure has previously been deemed ‘not commercially 
viable’ by Viterra, One Rail and the SA Government. 

• Policy decisions have supported the transition to road for all Eyre Peninsula grain 
movements. 

Road infrastructure Roads are a combination of National Highway (Eyre Highway), state arterial roads and 
local roads. Roads are generally regarded as being in good condition, reflecting a 
history of investment, and the quality of road infrastructure is significantly higher 
than the rail infrastructure. 

9.3.2 Mode share overview 

The total estimated grain freight volumes and mode share are shown below.  
  

 
92  Aegic (2018), Australia’s grain supply chains, October 2018, p.22 

93  PIRSA (2017), SA Grain Industry Overview, May 2017, p.11, 10 year average 
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Figure 48 SA Eyre Peninsula – Origin to Port Lincoln - freight volumes and mode share 

Freight volumes 

 

 Mode share 

 

Source: Rail data is supplied by One Rail Australia as part of this freight study. Port Lincoln port throughput statistics have been sourced 
from Flinders Ports.  
Notes: Port throughput data is published on a calendar year basis so the average of two years has been taken to present throughput on a 
financial year basis. 

9.3.3 Drivers of mode share 

Up until March 2019, grain was transported on the Eyre Peninsula via a combination of road and rail. 
Of the 1.9 million tonnes delivered to Port Lincoln in 2017, 816,000 tonnes were delivered by rail. 
The remaining 1.1 million tonnes was delivered by road. This included a portion of the grain delivered 
to road/rail sites along the rail corridors as well as 100% of the grain delivered to road only sites.94  

One Rail Australia operated a single train consist on the network (which had reduced from two in 
2014-15) comprising 64 wagons with a maximum axle load of 16 tonnes and total carrying capacity 
of approximately 2,750 net tonnes. The majority of the corridor (over 99%) was under speed 
restriction due to the deterioration of track geometry, sleeper and rail joint conditions. A total of 600 
minutes was estimated to be lost in speed restrictions for a complete combined up and down passage 
of the existing network between Wudinna and Port Lincoln and between Kimba and Port Lincoln, 
with sections of the network limited to 20kph operating speed. There was also reduced reliability of 
locomotives and wagons given their age. Some wagons were removed from service in 2017 due to 
major cracking, rendering them unsafe. 

In contrast, roads are generally regarded as being in good condition, reflecting a history of 
investment. Road transport efficiency has been improving due to the use of B-triples and AB-Triple 
Road Trains.95  For example, the average truck size delivering into the Viterra network increased by 
about 20 per cent from 2009–10 to 2016–17, reducing freight costs and the total number of vehicle 
journeys. 

 
94  SMEC (2018), Eyre Peninsula Freight Study – prepared for the Department of Planning, Transport and Infrastructure 

September 2018, p.14 
95  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
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By 2018, the rollingstock used to provide the service was effectively life expired, and new rollingstock 
investment was required to continue operations. In the South Australian Government’s 2018 Freight 
Study of the Eyre Peninsula freight task, it was identified that the cost to upgrade the rail network to 
a satisfactory standard (suitable for the operation of new rollingstock) would be around $150 
million.96  The required level of investment was considered likely to result in significant increases in 
rail freight charges. 

The study also identified there was no guarantee that there would be sufficient grain volumes to 
justify this investment, noting the development of alternate options in the provision of grain 
marketing and bulk handling services, such as the development of new (road only) grain handling 
terminals, and a growing trend for farmers to directly source grain transport.97  This diminishes the 
volume of grain that can be serviced by rail, as well as adding a new source of demand uncertainty 
where farmers may increasingly switch between terminals. 

Both One Rail Australia and Viterra concluded that it was not commercially viable to invest in renewal 
of the rail infrastructure and rollingstock and that, as a result, rail operations were not viable.98 
Viterra’s contract with One Rail Australia for rail grain delivery expired in March 2019 and was not 
renewed. Road is now the sole mode of grain transport in the Eyre Peninsula.  

Accepting the conclusion that the rail corridor “was no longer commercially viable for grain going 
forward”, the South Australian Government rolled out a package of works to upgrade roads on the 
Peninsula in order to alleviate the expected impacts from the transition of rail to road.99    

The closure of the Eyre Peninsula grain network was ultimately the outcome of several impediments 
to rail providing a commercially viable service given the need for major reinvestment. The three 
major factors are: 

• transport distances - the clustering of grain producing regions close to the coast means that 
there is generally only a small haulage distance between grain growing regions and up-country 
storage sites and grain ports. Given the high fixed costs associated with providing rail services, 
high traffic volumes are required in order to achieve a competitive cost structure for short hauls; 

• traffic volumes - while in aggregate South Australia’s export grain volumes are substantial, these 
are distributed across multiple terminal locations. For Port Lincoln, up-country storage is 
dispersed across two rail routes, as well as locations that are only accessible by road. As a result, 
the potential volume catchment for each rail route is only modest, and is subject to significant 

 
96  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

97  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

98  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

99  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
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seasonal variability. While this issue can be alleviated where the rail network is shared with 
other traffics, the Eyre Peninsula railway was not used by any other traffic; and 

• high quality road infrastructure – road transport provided a highly competitive option for the 
transport of grain given the existence of high quality road infrastructure, with road freight rates 
creating a cap on the potential rail freight charge.  

The problems with providing a commercially viable rail service on the Eyre Peninsula were well 
known, with prior Government studies in 2002 identifying similar issues.100  

9.4 Bulk freight key trends and recommendations 

9.4.1 Key trends and conclusions 

While rail is typically viewed to have an advantage in transporting bulk freight, this is not universally 
the case.  Rather, mode share is driven by factors that are highly specific to each route.  Our review 
of the selected bulk freight corridors has produced the following insights to the factors that influence 
mode choice for bulk freight:  

• Price, and the ability to deliver large shipments in a timely manner, are the overwhelming 
determinants of mode choice for bulk freight - bulk freight is generally not time-sensitive, and 
given a requirement to move high volumes of freight, customers are willing to accept rail 
services providing a slower transit and poorer reliability, if it is able to offer a lower price than 
road; 

• Rail is the preferred mode for bulk haulage, provided the infrastructure supports an efficient 
train service – for major bulk operations, such as the WA iron ore railways and east coast coal 
haulage railways, rail is overwhelmingly the preferred mode.  For smaller bulk operations, such 
as those investigated in this study, the ability of rail to offer a significant discount to road 
depends on its ability to operate efficient rail services. Both the Mount Isa bulk minerals and 
the trunk routes for the WA bulk grain services operate to contemporary standards in terms of 
allowable train configurations and speeds (albeit often significantly slower than road).  For these 
routes, provided that freight customers can readily access rail, it remains the preferred mode.  
However, where rail infrastructure quality creates major impediments to the operation of an 
efficient rail service, such as in the Murray Basin or the Eyre Peninsula, road transport is 
dominant. 

• There can be barriers to customers accessing rail services – as is evidenced on the Mount Isa 
line, particularly for smaller bulk customers, difficulties in gaining access to suitable loading and 

 
100  See https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study 

https://www.dpti.sa.gov.au/infrastructure/eyre_peninsula_freight_study
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unloading infrastructure, and the requirement to aggregate volumes to full train loads can lead 
to customers preferring road, even where this may be a higher cost option. 

• Rail’s high fixed costs mean that operators require volume commitments to invest, but this can 
deter freight customers who want to retain flexibility – rail operators usually require a firm 
commitment from customers (in terms of volume and term), in order to support the required 
investment in rollingstock capacity.  However, where volume is uncertain, such as is the case in 
agricultural markets or smaller resource projects, customers may be unwilling or unable to 
provide this commitment, resulting in a preference for road. 

• Suitable infrastructure quality is critical - where major infrastructure deficits have accrued, this 
imposes massive constraints on the ability of rail operators to run an efficient rail service using 
contemporary standard rollingstock.   

• Major infrastructure deficits are complex and costly to reverse – major infrastructure deficits are 
complex and costly to address, and the need for major reinvestment can trigger the closure of 
marginal rail routes once rail assets reach ‘end of life’, such as the Eyre Peninsula or WA’s ‘Tier 
3’ grain lines.  The Murray Basin, where the Government decided to reinvest to reinvigorate rail, 
demonstrates the complexity of upgrading degraded infrastructure, where considerable 
investments have occurred but no discernible improvement in rail service quality has been 
observed.  

• Major reinvestment in rail to achieve contemporary standards may not be economically viable - 
there are several pre-requisite conditions to achieve an efficient bulk freight rail service, which 
are:  

− moderate to high route volumes, which in turn are more likely to be achieved where:  

 there is high production density in the rail catchment zone, with product volumes 
transported to a common destination; 

 small volumes are funnelled into larger, consolidation points to allow for efficient 
train loads;  

 route distances are moderate to long; and/or 

 infrastructure is shared with other commodities (although this is not essential 
where standalone product volumes are sufficient to support infrastructure 
maintenance); and  

− a transport task that allows for consistent utilisation of rollingstock, which is more likely to 
be achieved where rail is used to provide base load volumes with road transport used to 
transport more variable volumes. 

Where market conditions are less conducive to an efficient rail service, commercial revenues 
are unlikely to sustain ongoing reinvestment in rail infrastructure and rollingstock to maintain 
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contemporary standards (although it may remain viable to continue to operate by ‘sweating’ 
the assets for their remaining physical life). In these instances, it is appropriate that 
governments comprehensively evaluate the economic benefits of reinvesting in rail compared 
to allowing the full transport task to be carried by trucks and accordingly investing in road 
upgrades as required. 

• There are opportunities for rail operators to improve rail’s mode share for contestable bulk 
services – based on the routes examined: 

− innovative approaches to facilitate the consolidation and loading of freight from smaller 
producers may help to reduce the barriers to accessing rail services.  For example, the 
recent introduction by Aurizon of a scheduled bulk/intermodal train to the Mount Isa line, 
together with the development of a common user loading facility, may help to promote 
rail mode share. 

− commercial arrangements may be structured to promote rail utilisation.  In WA, CBH’s 
integration into the rail haulage market (as a result of its acquisition of rollingstock for its 
services) meant that CBH accepted the fixed costs of rollingstock ownership and the 
marginal cost to CBH of increased rail utilisation was low.  This encouraged CBH to 
maximise its use of rail services. 

9.5 Recommendations 

The Infrastructure & Planning, Safety & Operations and Policy workstreams will consider range of 
strategies that impact the service quality and operational efficiency of rail, as well as the broader 
incentives to use rail freight as influenced by Government policy.  However, there are some issues 
that have been identified in this workstream which directly influence the competitiveness of rail 
relative to road.   

Recommendation 6 

That, on an ongoing basis, Rail Operators continue to investigate opportunities for innovative 
operating and contracting strategies that may promote increased utilisation of rail for bulk products 
with smaller or more variable volume, eg through greater aggregation of freight from smaller 
producers. 
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A. Synergies’ methodology for 
assessing modal share 

A.1 Introduction 

This section presents further details on our approach to estimating road freight volumes for each of 
the intermodal corridors. 

A.2 Estimating road freight volumes  

Two basic sources of data have been used to construct our road freight estimates. One is truck counts 
and weighbridge data. The other is the ABS studies from 2014, 2001 and 1994. These give a snapshot 
of road movements within Australia.  

To estimate in between these ABS points we have used two methods:  

1. we calibrate a model using macro variables and based on the ABS data from the three sample 
years; and 

2. this is supplemented with road count data where available; entirely on east west, and partially 
from 2014 onwards on the north south and north coast lines.  

A.2.1 ABS road surveys 

The 2014 ABS road freight survey (9223.0) provides estimates of road freight by origin and 
destination at the SA4 level, with freight broken down into 22 commodity classifications. However, 
we have adopted a broader 10 commodity classification in order align with the previous 2001 survey. 

For each origin-destination we have constructed a broad classification of the contestable region 
around each origin and destination city. This broad classification is not fixed for an individual city but 
depends on the origin-destination pair. For example, a much broader contestable region is included 
around Sydney for east-west freight to Perth as compared to the contestable area around Sydney for 
freight to Melbourne. 

Commodities are broken down into 3 classifications. Included level 1, Included level 2, and Excluded.  

• Included level 1: these are the broadly contestable commodities and are included in our road 
freight estimates if their origin and destination region are part of the main contestable area of 
the origin and destination. 
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• Included level 2: For these categories a broader contestable area is drawn around the origin and 
destination cities. This broader region is used to offset the large standard error of the ABS data 
at the commodity/SA4 level, and to take into account that some commodity may be contestable 
over a broader catchment than others. 

• Excluded: These are commodities that have broadly been categorised as non-contestable.  

The table below gives a breakdown of the ABS commodities categories. 

Table A.1  ABS commodities 

Commodity Group Included/Excluded 

Food and live animals Included lvl 1 

Beverages and tobacco Included lvl 2 

Crude materials, inedible, except fuels Excluded 

Mineral fuels, lubricants and related materials Excluded 

Chemicals and related products n.e.s. Included lvl 1 

Manufactured goods classified chiefly by material Included lvl 1 

Machinery and transport equipment Included lvl 1 

Miscellaneous manufactured articles Included lvl 1 

Commodities and Transactions n.e.s. (including Animal and vegetable oils, fats and waxes) Included lvl 2 

Source: Synergies based on ABS road freight movements survey freight classifications 

The same method has been applied for the 2001 road freight survey. The only change is that the 
regional break down differs slightly from 2014, so the contestable regions have been approximated 
as closely as possible. 

The next table shows the estimates of contestable road freight for each origin destination pair, along 
with the ABS estimates of total state to state road freight. 

Table A.2  ABS road freight volume estimates 
 Contestable Freight Total State to State Freight 
 1993/94 2000/01 2013/14 1994/95 2000/01 2013/14 

Melbourne - Sydney 1,728 3,188 4,823 3,055 9,669 19,815 

Sydney - Brisbane 836 2,570 3,644 1,988 6,088 14,442 

Melbourne - Brisbane 628 1,140 1,231 1,064 1,374 1,741 

Melbourne - Adelaide 817 1,848 2,373 1,191 3,896 6,173 

Melbourne - Perth 167 117 128 175 117 143 
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 Contestable Freight Total State to State Freight 
 1993/94 2000/01 2013/14 1994/95 2000/01 2013/14 

Sydney - Perth 132 104 61 166 106 61 

Sydney - Adelaide 462 779 700 745 1,757 1,723 

Brisbane - Perth 22 48 142 33 62 142 

Brisbane - Adelaide 168 196 188 205 257 638 

Adelaide - Perth 78 235 242 81 455 495 

Sydney - Melbourne 1,446 3,398 4,591 3,118 10,077 15,528 

Brisbane - Sydney 659 2,181 2,931 1,950 5,902 11,604 

Brisbane - Melbourne 337 843 1,002 539 1,122 1,394 

Adelaide - Melbourne 617 1,356 2,177 1,577 5,069 7,178 

Perth - Melbourne 71 67 105 75 92 105 

Perth - Sydney 70 119 37 75 125 51 

Adelaide - Sydney 425 652 874 691 1,452 2,284 

Perth - Brisbane 23 44 115 29 72 115 

Adelaide - Brisbane 149 230 208 225 362 402 

Perth - Adelaide 149 207 165 150 424 416 

Source: ABS road freight movements surveys 

A.2.2 East-West  

The analysis of the east-west corridor relies entirely on road count data, weighbridge data, and the 
ABS road surveys. We do not apply our macro model to estimate road freight on this corridor, as road 
freight makes up only a relatively small proportion of total freight on these routes. So, even though 
the whole route may be governed by macro forces, drivers of road freight are likely to be governed 
by timing and reliability concerns and other micro forces.  
 

Fronthaul  

For the east-west corridor we have truck count data for west bound traffic from Eucla on the WA-SA 
border provided by ARTC. These are available from May 1990 until March 2020.101 ARTC has also 
provided weight data for a five-year interval from 1996 until 2001. This weight data has low variability 

 
101  The Western Australian government stopped providing this data at this time due to covid. 
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and does not indicate any significant time trend. We use the average weight over this period to 
estimate the weight for years where weight data is not available.  

From March 2020 onwards, Eucla truck count data has been supplemented with truck count data 
from Mainroads Western Australia from site number 52123 (location: East of Eucla Telegraph station 
Rd).102   

This data then gives us an accurate picture of the total east-west road freight volumes in tonnes. 
However, it does not tell us the origin of the goods, where in WA the goods are going, and what is 
being transported. For this we supplement the truck count data with data from the 2014 ABS surveys. 

Table A.1 shows the total east to west road freight tonnes for the truck counts at Eucla and the 
estimates based on the ABS road freight surveys. The ABS total state to state series represents the 
total estimated volume heading from NSW, VIC, QLD and SA to WA. As can be seen in the figure, this 
estimate of interstate trade aligns closely with the estimated volumes from the Eucla truck counts. 
Particularly in 2014, indicating that the ABS survey has done a relatively accurate job of estimating 
these volumes.  

Figure A.1  East-West corridor – Fronthaul road freight volume (tonnes) 
 

Source: Synergies   
  

 
102  For 2001 counts are provided by vehicle class. For prior years the 2001 vehicle class figures have been used to approximate the 

breakdown of heavy vehicles into Singles, Road Trains and B-doubles. 
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The lowest line in Table A.1 represent Synergies estimate of contestable road freight from our key 
origins, Sydney, Melbourne, Brisbane and Adelaide to Perth. To adjust for the difference between 
total interstate road freight and contestable road freight, our method is to use 2014 ABS proportions 
of total interstate trade for each of the four origins to proportion the total freight volume estimates 
from the Eucla truck counts.103 

The included level one and the included level two regions are for east-west road freight are  shown 
in Table A.2. 

Figure A.2  Map of ABS SA4 Included level 1 and level 2 regions for east-west road freight 

 

 

Backhaul  

Data for the backhaul is more limited, as Eucla truck count data is only for west bound traffic. To 
account for this we assume the east bound truck counts equal the west bound truck counts, under 
the assumption that most trucks that travel to Western Australia will make the return journey. This 
assumption is validated by Mainroads’ (site 52123) count data which shows that for 2001 east and 
west bound truck counts are almost exactly equal.  

The bigger data limitation on east bound traffic is the lack of weighbridge data. It is unreasonable to 
assume that these trucks will be carrying the same load on the backhaul. So, to adjust for this we 
have used the ABS freight survey to estimate the backhaul volumes. From the ABS the west-east 

 
103  This means our proportion estimates for each origin remains static, but creates a consistent estimate of contestable volumes, with 

changes driven entirely by measure road volumes. 
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road volume has been approximately 80 percent of East-West. Based on this we have applied the 
same method as used on the front haul. The proportions from the 2014 ABS road freight survey are 
used to infer the backhaul weights from the truck count estimates at Eucla. For this reason, our 
backhaul estimates have a lower degree of certainty than those of the fronthaul.  

A.2.3 North ↔ South  

For the north/south corridors data is more limited. Long time series of truck count data is unavailable, 
and weight bridge data is limit. To account for this, estimates of the north/south corridors use a 
combination of heavy vehicle weights, ABS freight data and a calibrated macroeconomic model. 

The overall structure of the estimate.  

• Calibrate a macro model to bridge the gap between ABS sample years.  

• From 2014 we use a weighing of percentage changes in heavy vehicle count along key routes 
and predicated percentage change based on the macro model to estimate the annual 
percentage change on each route.  

ABS Freight estimates 

For each of the origin destination pairs we have defined the included level 1 and level 2 regions. 
These are shown in Figure A.3 . 

Figure A.3  Map of ABS SA4 Included level 1 and level 2 regions for north- south corridor 

Limited data is available to gauge the accuracy of the ABS road freight estimates on the North-South 
corridor. However, ARTC has made available road count and weight bridge data that they were 
provided for the Newell Highway for the period of 2012 to 2013. As the Newell Highway form the 
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main freight route between Melbourne and Brisbane, this provides a good proxy for comparison of 
the ABS freight data. 

Figure A.4  Newell Highway and Melbourne Brisbane 

 
Source: ARTC, ABS, NSW Transport  

Figure A.4 shows that ABS estimates of road freight volumes aligns closely with the total volumes of 
freight passing through Jerilderie.  

Macro model 

For the north/south corridor a macro model is calibrated using the ABS 2014, 2001, 1994 road freight 
surveys combined with sea and rail freight tonnages. Using total tonnages for each origin and 
destination pair, the model is calibrated using the changes from 1994 to 2001, and 2001 and 2014. 
As explanatory variables are included population, industrial production, GSP per capital and final 
demand. And the model is calibrated using percentage changes in these variables to predict the 
percentage changes in total freight movements between the origins and destinations.  

Using this calibration, total freight is then projected forward and backwards using each of our three 
base years. These predictions are then weighted together to produce the overall macroeconomic 
estimates of total freight movements.104 Once total freight has been calculated, road freight is then 
inferred as the residual of total freight, less rail freight and sea freight. 

 
104  Weights between the three projections are adjusted over time, with more weight being placed on the projection with the closest 

based year. 
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Truck counts 

Transport for NSW provides heavy vehicle counts at various location across NSW. The duration of 
time for which heavy vehicle counts are available depends on the locations. But for most of our key 
route’s data is available from 2014. To estimate road fright from 2014 forward, a weighted average 
of the percentage change in heavy vehicle counts and the percentage predicted by the macro model 
are used.  

For Sydney ↔ Melbourne, the Hume Highway is used as the key route. Monthly count data is used, 
and for each date the minimum heavy vehicle count across several key count locations is taken. A 
weighting of 75 percent truck counts percentage change and 25 percent macro model percentage 
change is used to estimate road freight on this route. 

For Melbourne ↔ Brisbane, the Newell Highway is used as the key route. For this route weight 
bridge data is available for the periods of 2012-2014 and the periods of 2019-2020. This data shows 
that, although there has only been a small increase in heavy vehicle traffic on this route since 2014, 
the load weight of trucks has increased over time. Particularly in the North direction. For this reason, 
truck count changes as been augmented by a linear adjustment to factor in the changes in load 
weight over time. Again, the percentage change has been taken at the minimum heavy vehicle count 
along the route, and a weighting of 75 percent truck count change and 25 percent macro model 
predicted percentage change used to estimate road freight from 2014 onwards. 

For Sydney ↔ Brisbane, the New England Highway is used as the key route. Ideally a combination of 
the Newell Highway and the Pacific Highway would be used, however little count data is available on 
the Pacific Highway, and what is available is situated close to Newcastle and likely to be heavily 
affected by local traffic. Given this limitation, for this origin destination pair more weight is placed on 
the predictions of the macro model. A weighting of 25 percent for road count data and 75 percent 
on the macro model is used to estimated road freight on this route from 2014 forward. 

A.2.4 North Coast Line 

For the north coast line the basis of the road freight estimates is the 2014 ABS road freight estimates. 
In establishing the base 2013-2014 estimates, a relatively small geographic region for Brisbane is 
used, with no level 2 inclusions. For Cairns, Townsville and Mackay the unique SA4 region for each is 
used. Rockhampton and Gladstone are both part of the SA 4 region of Fitzroy, so these as grouped 
as a single O-D. 
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Figure A.5  Map of ABS SA4 regions for the north coast corridor 

 

As with the north ↔ south corridor, a combination of macroeconomic model estimates, and heavy 
vehicle counts are used to estimate road freight movements outside of the base year. The same 
macroeconomic model as used on the north to south corridor is applied to forecast forward and 
backwards from the 2013-2014 base year. This is supplemented but using heavy vehicle counts, 
which are available all along the Bruce highway from 2004 to 2020.  

The minimum truck count between: 

• Cairns and Townsville is used as a proxy for the Brisbane–Cairns; 

• Townsville and Mackay is used for Brisbane–Townsville; 

• Mackay and Rockhampton is used for Brisbane-Mackay; and  

• Gladstone and Brisbane is used for Brisbane-Rockhampton/Gladstone.  

With counts only provided at an annual level, it is not possible to differentiate between local, and 
origin-destination traffic. For this reason, only a weight of 40 percent is applied to truck count data 
and a weight of 60 percent is applied to the predicted macroeconomic estimates. 
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B. Heavy vehicle productivity 

Heavy vehicle productivity across Australia – has generally improved over time.   

The Productivity Commission in its 2020 Inquiry Report into National Transport Regulatory Reform 
noted that it sees productivity as being the aggregate cost efficiency of all heavy vehicle freight 
movements. It further noted that vehicle operating costs might be reduced through:  

• Larger trucks – allowing larger vehicles on a given road would reduce the number of vehicle 
movements required;  

• Increasing road access – allowing a given truck to travel on a more efficient route would reduce 
the number of kilometres travelled.105  

B.1 Larger trucks and increasing road access  

Freight vehicles such as B-doubles and road trains account for the majority of the total tonne 
kilometres of transport in Australia by restricted access vehicles. As such, access decisions for these 
vehicles have a strong bearing on the overall productivity of the heavy vehicle sector.  

The PC’s 2020 analysis provides evidence of expanded access across most vehicle types. Key national 
notices for B-doubles and road trains have been issued in recent years, which have led to some 
expansions in network access, mainly on local roads, and greater consistency in access conditions 
across States and Territories. 

In the case of New South Wales, collaboration between Transport for New South Wales and the NHVR 
led to an important segment of the Newell highway — a key link for freight transport between 
Victoria, Queensland and regional centres in western New South Wales — being gazetted for 
A-doubles operating at general and concessional mass limits (NSW RMS 2016). After the 2015 
national notice, a number of additional routes were added to the road train network, including 
further segments of the Newell highway (NSW RMS 2019). The final break in the route between 
Forbes to Parkes has since been upgraded and is now able to support A-Doubles.  The figure below 
shows that road trains have direct pre-approved access to some interstate freight corridors (e.g. east-
west), and conditional access along parts of the North South corridors, also as noted, some conditions 
have been lifted in more recent years.  

 
105 Productivity Commission (2020), Inquiry Report, No. 94, National Transport Regulatory Reform, April 2020.  
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Figure B.1  B double versus road train access  

 
Source: Productivity Commission (2020), Inquiry Report, No. 94, National Transport Regulatory Reform, April 2020, p, 207 

B.2 Changes in permit access 

Access to roads via permits also appears to be increasing. The introduction of the NHVR Portal in 
2016 has helped to streamline the process of applying for permits. The NHVR has also encouraged 
state and local road managers to voluntarily pre-approve routes, across all vehicle classes. This allows 
the NHVR to approve access immediately within the limits set by the road manager. In 2019, about 
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10 per cent of permit decisions were granted via pre-approval, an increase from 8 per cent in 2018 
(Commission estimates based on data from NHVR (unpublished)).106 

Figure B.2  Number of pre-approved routes or areas, by permit class, 2014 to 2019 

 
Source: PC (2020), Inquiry Report, No. 94, National Transport Regulatory Reform, April 2020, p.203 
Notes: Class 1 = special purpose heavy vehicles Class 2 = heavy vehicles, including B -doubles, A-doubles AB triples, Class 3 – rigid truck 
and dog trailer combinations 

 

 
106  Productivity Commission (2020), Inquiry Report, No. 94, National Transport Regulatory Reform, April 2020, p.202 




