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Disclaimer

This paper has been prepared by PricewaterhouseCoopers (PwC) at the request of the Australian Rail Track Corporation (ARTC),
to provide economic and financial analysis of the Inland Rail project.

The information, statements, statistics and commentary (together the ‘Information’) contained in this paper have been prepared by
PwC from material provided by the ARTC, and from other industry data from sources external to ARTC. PwC may at its absolute
discretion, but without being under any obligation to do so, update, amend or supplement this document.

PwC does not express an opinion as to the accuracy or completeness of the information provided, the assumptions made by the
parties that provided the information or any conclusions reached by those parties. PwC disclaims any and all liability arising from
actions taken in response to this paper. PwC disclaims any and all liability for any investment or strategic decisions made as a
consequence of information contained in this paper. PwC, its employees and any persons associated with the preparation of the
enclosed documents are in no way responsible for any errors or omissions in the enclosed document resulting from any inaccuracy,
mis-description or incompleteness of the information provided or from assumptions made or opinions reached by the parties that
provided Information.

PwC has based this paper on information received or obtained, on the basis that such information is accurate and, where it is
represented by ARTC as such, complete. The Information contained in this paper has not been subject to an Audit. The information
must not be copied, reproduced, distributed, or used, in whole or in part, for any purpose other than detailed in our Consultant
Agreement without the written permission of the ARTC and PwC.

Comments and queries can be directed to:

Scott Lennon
Partner – PricewaterhouseCoopers
Ph: 02 8266 2765
Email: scott.lennon@au.pwc.com
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Glossary
ABS Australian Bureau of Statistics

AC traction Alternating Current traction motors; used in newer diesel-electric locomotives

ACCC Australian Competition and Consumer Commission

ADO Automotive Diesel Oil

alignment The exact positioning of track; may be compared with 'route', which gives
only a very general indication of the location of a railway

ARA Australasian Railway Association

area route For the purposes of the study, a route over an entire area, i.e. areas A, B, C
or D

ARTC Australian Rail Track Corporation

articulated
wagons

Wagons comprising two or more units, with adjacent ends of individual units
being supported on a common bogie and permanently coupled

AS 4292 Australian Standard for Railway Safety in six parts 1995-97

ATC Australian Transport Council

ATEC Australian Transport and Energy Corridor Ltd

ATMS Advanced Train Management System; communication-based safeworking
system currently being developed by ARTC

ATSB Australian Transport Safety Bureau

axle load The load transmitted to the track by two wheels of one axle of a bogie

backhaul Returning wagons to a point where they can be used for their next
assignment; freight moving in the opposite direction to the main flow

BAH Booz Allen Hamilton (now Booz & Co)

bank engine locomotive used to assist a train on part of its journey, typically to climb a
steep grade; such grades are termed 'banks' in railway parlance

BAU Business As Usual

BCR Benefit Cost Ratio

BITRE Bureau of Infrastructure, Transport and Regional Economics (formerly BTRE
and BTE)

bogie two axles and a sub-frame under each end of a wagon

BOOT Build, Own, Operate, Transfer

bps Basis points

break of
gauge

Where a line of one track gauge meets a line of a different track gauge.

broad gauge Railway track gauge of 1600 mm; used in Victoria except on interstate main
lines and some other lines

BTE Bureau of Transport Economics; now the BITRE

BTRE Bureau of Transport and Regional Economics; now the BITRE

cant Difference in the height of two rails comprising the railway track; cant may
also be described as superelevation. It allows a train to travel through a
curve at a speed higher than otherwise. Camber on the curve of a road has
a similar function.
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capex capital expenditure

CBA Cost benefit analysis

CCM capital cost model

coastal route The existing rail route from Melbourne to Brisbane via Sydney

corridor A strip of land with a width measured in kilometres that is suitable for a
railway. Study of a corridor leads to the identification of route options.

CountryLink CountryLink is part of the Rail Corporation of New South Wales (RailCorp). It
operates passenger trains from Sydney to Melbourne, Sydney to Brisbane
and to NSW regional centres.

CPI Consumer Price Index

CSO Community Service Obligation

DBFM Design, Build, Finance, Maintain

DC Direct Current; form of electric traction

DIRN Defined Interstate Rail Network

distributed
locomotives

The practice of providing additional locomotive power within or at the rear of
a train as well as in front.

DITRDLG Australian Government Department of Infrastructure, Transport, Regional
Development and Local Government

DMU Diesel multiple-unit passenger train

DORC Depreciated Optimised Replacement Cost

DoT Department of Transport, Victorian Government

double
stacking

Placement of one intermodal freight container on top of another in a specially
designed well-wagon

EBITDA Earnings before Interest, Tax, Depreciation and Amortisation

EIA United States Energy Information Administration

EIRR Economic Internal Rate of Return

energy
efficiency

Ratio of the transport task to the energy input; a measure of energy efficiency
is tonne/km per MegaJoule (MJ)

energy
intensity

Ratio of energy input to transport task; the inverse of energy efficiency; a
measure of energy intensity is MJ/net tonne/km

ESA Equivalent Standard Axis

FBIRA Food Bowl Inland Rail Alliance

FEC Financial and Economic Consultant for the Melbourne-Brisbane Inland Rail
Alignment Study, i.e. PricewaterhouseCoopers with ACIL Tasman and SAHA

five-pack
wagon

Five wagons operated as one, either through being permanently coupled or
the use of articulation

fuel
consumption

Measured in litres per gross tonne kilometre (litres/gtk) or sometimes litres
per 1,000 gross tonne kilometre (litres/1,000 gtk); sometimes net tonnes are
used instead of gross tonnes

GATR Great Australian Trunk Rail System

GDP Gross Domestic Product

GFC Global Financial Crisis

GIS Geographic Information System

gross Total mass of a wagon and its payload
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GST Goods and Services Tax

gtk Gross tonne kilometres; a standard measure of track usage; the gross weight
of a train multiplied by kilometres travelled.

hr hour

IA Infrastructure Australia

IEA International Energy Agency

IGA Intergovernmental Agreement (1997) between the Commonwealth, NSW,
Victoria, Queensland, Western Australia and South Australia which led to the
establishment of ARTC

IPART NSW Independent Pricing and Regulatory Tribunal

IRR Internal Rate of Return

kg kilogram(s)

kg/m kilograms per metre

km kilometre(s)

km/h kilometres per hour

kW kilowatt, a unit of power

L Litre(s)

L/gtk*1000 Fuel consumption expressed in litres per gross tonne kilometre x 1000

land-bridging Replacement of sea transport with land transport between two sea ports, e.g.
between Brisbane and Melbourne.

LEP Local Environmental Plan

Line sector In the context of the study, a length of line connecting two nodal points.

loading
gauge

the maximum permissible height and width dimensions for a rail vehicle and
its load; see structure gauge

LTC Lead Technical Consultant for the Melbourne-Brisbane Inland Rail Alignment
Study, i.e. Parsons Brinckerhoff with Aurecon and Halcrow

mass The mass of an object is measured in kilograms; mass and weight are used
interchangeably in the study

M-B Melbourne-Brisbane

MIMS Maintenance Integrated Management System

MJ MegaJoule: a unit of both energy and work

mm millimetre(s)

MPM Major Periodic Maintenance; planned maintenance on infrastructure assets
at intervals of more than once a year.

mt million tonnes

mt pa million tonnes per annum

narrow gauge Railway track gauge of 1067 mm; used in Queensland except on the
interstate line from Sydney to Brisbane

NCOP National Code of Practice

node In the context of the study, a point at which alternative routes diverge.

NPV Net Present Value

NPVI Ratio of Net Present Value to Investment Costs (i.e. capital costs)

NSRCS North-South Rail Corridor Study completed in 2006
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NSW New South Wales

ntk net tonne kilometres; the payload of a train multiplied by kilometres travelled

OHW Overhead wiring

opex operating expenses

pa per annum

payload Weight of products and containers carried on wagons

PB Parsons Brinckerhoff, Lead Technical Consultant

PwC PricewaterhouseCoopers, Lead Financial and Economic Consultant

Qld Queensland

QR Queensland Rail, a corporation owned by the Queensland Government

RailCorp RailCorp (Rail Corporation of NSW); owns rail track in the Greater Sydney
region, operates passenger trains in that region and (under the name
Countrylink) to Melbourne and Brisbane and regional NSW.

RAMS Rail Access Management System; manages and records access to ARTC
track; RAMS is licensed to other track owners.

RBA Reserve Bank of Australia

RCRM Routine Corrective and Reactive Maintenance; comprises maintenance,
inspections and unplanned minor maintenance that is carried out annually or
at more frequent cycles

Reference
train

A notional train specification used in developing the Inland Rail Alignment

RIC Rail Infrastructure Corporation, NSW, owner of NSW rail network other than
metropolitan sections owned by RailCorp. Interstate track and certain other
sections are leased to ARTC.

RL Stands for reduced level in surveying terminology; elevation relative to a
specific datum point

RoA Return on Assets

route In the context of the study, primary description of the path which a railway will
follow.

RTA Roads and Traffic Authority - various states

SA South Australia

safeworking Signalling system and associated rules that keep trains a safe distance apart

SKM Sinclair Knight Mertz

Short North
Project

Short North Project/Northern Sydney Freight Corridor Program; capacity
increases for freight currently being planned for the railway between
Strathfield and Broadmeadow; 'short north' refers to the railway between
Sydney and Newcastle.

SPV Special Purpose Vehicle established for the development and/or the
operation of a project.

SSFL Southern Sydney Freight Line; independent track for use by freight trains
between Macarthur and Chullora, currently under construction

standard
gauge

Railway track gauge of 1435 mm; used on the ARTC network and for the
NSW railway system

structure
gauge

Specification for the position of structures such as overhead bridges, tunnels,
platform, etc, relative to a railway track, to allow adequate clearance for the
passage of trains.
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superfreighter Term used to describe high-priority intermodal freight trains

t pa tonnes per annum

tal tonnes axle load

tare Weight of an empty wagon

TCI Track Condition Index; TCI is an indicator of the condition of track by
compilation of a number of measures of its geometry

TOC manual Train Operating Conditions manual

TEU Twenty-foot Equivalent Unit, the standard unit measure of shipping container
size

train
kilometre

A standard measure of track usage; number of trains multiplied by the total
kilometres travelled

TSR Temporary Speed Restriction

TTM Train Transit Manager

Vic Victoria

VicTrack VicTrack, owner of Victorian Government rail network; interstate track and
certain other lines are leased to ARTC

VOC Vehicle Operating Cost

WA Western Australia

WACC Weighted Average Cost of Capital

well-wagon A wagon where the central loading deck is lower than the bogies at either
end, to allow higher loads to be carried within the loading gauge

WP Working Paper

WTT Working Timetable
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Executive summary
The Australian Government has asked the Australian Rail Track Corporation (ARTC) to conduct a

Melbourne-Brisbane Inland Rail Alignment Study. The potential inland railway business is referred to in

this paper as ‘Inland Rail’, which would operate on the routes selected for further analysis in this stage

(Stage 2).

A series of working papers is being prepared covering route options, costs, standards, environmental

impacts, land requirements, finance and economics. This paper, Working Paper No. 12 (WP12),

reassesses the financial and economic viability of the Inland Rail based on technical analysis of the

possible routes and further assessment of demand undertaken in Stage 2. As with most working papers,

WP12 is a preliminary analysis, presented as work in progress, and it will be superseded by the Final

Report that will provide updated capital costing and demand analysis work. Hence readers are advised to

check they are reviewing the latest working paper or report output throughout the various iterative stages

of this study as the financial and economic results will change over the course of the study as costs are

further optimised and demand is further analysed to identity extra tonnages.

Introduction

This paper presents a description and analysis of two Inland Rail scenarios:

 route identified for further analysis in Stage 1 – this is the route targeting a 27.5 hour transit time and

route distance of 1,880 km, which was identified for further analysis as a result of Stage 1 work. This

route was referred to as the ‘Low Capital Cost scenario’ in Stage 1 working papers. In this working

paper it is referred to as the ‘1,880 km scenario’ to provide differentiation from the Stage 1 analysis;

and

 Stage 2 optimised route – given the iterative nature of this study, the ‘High Capital Cost scenario’

identified in Stage 1 has been assessed further in Working Paper No. 12. This route has been

developed during Stage 2 through optimisation of loops and crossing delays to produce a lower door-

to-door transit time in the order of 22 hours, based on a route distance of 1,690 km from Melbourne to

Brisbane. In this working paper this route is referred to as the ‘1,690 km scenario’. This route has also

been analysed as part of Stage 2 because:

 technical engineering analysis conducted in Stage 2 indicates transit time reductions can

be achieved for a relatively modest incremental rise in capital cost, for example, through

reductions in crossing delays; and

 some Stage 1 economic analysis results indicated that an Inland Rail service with a lower

transit time could have more economic benefit due to increased scope for train operating

cost savings and economic value from lower transit times.

During stages 1 and 2, consistent with the terms of reference for the study requiring consultation ‘with key

interested parties’, some stakeholder views supported consideration of a lower transit time route to be

more competitive with road. Hence, the further analysis of two route scenarios within Stage 2 had

potential merit.

The 1,690 km scenario also partly reflects a strategy of ‘future proofing’ to provide more of a ‘step

change’ in transit time to compete with road as competing modes will continue to make productivity gains

in the future.



ARTC

Melbourne – Brisbane Inland Rail Alignment Study –
Working Paper No. 12: Stage 2 Financial and Economic Analysis

viii

Throughout this paper, engineering and other references to the physical railway line are termed the

‘inland railway’, and the business concept is referred to as ‘Inland Rail’.

This paper is presented in the following key sections:

 the inland routes assessed in Stage 2 – presents a summary of the routes analysed in Stage 2,

including an overview of Stage 1 analysis undertaken to identify the routes;

 demand – incorporates ACIL Tasman’s current and projected estimates of freight carried in the corridor

by road and rail, and freight with and without Inland Rail. This is a key input to the economic and

financial analysis;

 cost and time estimates – presents the key outputs of the Lead Technical Consultant’s (LTC)

development of cost and time estimates for Inland Rail, which are inputs to the economic and financial

analysis;

 financial assessment – includes the methodology and results of a financial assessment of Inland Rail.

The analysis is undertaken on a below rail basis, and assesses three financing options to estimate

financial viability of the Inland Rail and the total cost to government under different public and private

funding options; and

 economic assessment – presents a rail freight user economic appraisal to capture benefits for rail and

road users, as well as third parties (e.g. due to external environmental costs) to assess the net

economic benefits of Inland Rail, assessed under a range of operation start dates.

The inland railway routes assessed in Stage 2

The routes assessed in Stage 2 are presented in the Figure 1 map, which presents the existing railways

and corridors that form the 1,690 and 1,880 km inland railway scenarios. Considering the map, the two

routes are defined as:

 1,880 km inland railway – from Melbourne via Albury to Cootamundra, Parkes, Narromine, Dubbo,

towards Binnaway and Werris Creek (both with bypasses), Moree to Inglewood, Millmerran, Gowrie,

Grandchester, Rosewood, Kagaru and Brisbane; and

 1,690 km inland railway – comprises the existing corridor from Melbourne to Junee, Stockinbingal,

Caragabal, Narromine, and a new route from Narromine to Narrabri. From Toowoomba, the route

would pass through Rosewood and Kagaru to reach Brisbane.
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Figure 1 Inland railway routes analysed in Stage 2

Source: LTC

Scenarios considered in the demand, economic and financial
appraisals

The demand projections and the economic and financial appraisals presented in this working paper

consider the following scenarios:
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 Base Case scenario – assumes there is no Inland Rail and freight travels by road or existing rail lines;

it also assumes currently planned upgrades to the existing coastal railway proceed;

 1,880 km Inland Rail project scenario – considering the 1,880 km route defined above, this scenario

assumes development of Inland Rail based on a target of 27.5 hours transit requiring low-level capital

costs, and upgrades to the coastal railway in line with the Base Case; and

 1,690 km Inland Rail project scenario – considering the 1,690 km route defined above, this scenario

assumes development of Inland Rail based on a target of 22 hours transit requiring high-level capital

costs, and upgrades to the coastal railway in line with the Base Case.

The Base Case or ‘without project’ case assumes that no inland railway project proceeds. Investment in

the coastal railway, which forms the Base Case, is also assumed under the Inland Rail scenario. The

assumed level of investment in the coastal railway investment includes ARTC’s planned upgrades and

completion of Stage 1 of the proposed Northern Sydney Freight Corridor works ($840 million), both of

which are required to meet future capacity needs. In Stage 3, further analysis will be undertaken on the

Base Case assumptions including whether there will be sufficient capacity on the coastal railway if there

is no inland railway.

Demand

As part of Working Paper No. 12, ACIL Tasman has provided estimates of total road and rail freight in the

Melbourne Brisbane corridor. Based on these estimates of the total freight market, the demand analysis

assesses whether this freight will remain on road or existing railways (including the coastal railway), or

whether it will switch to the inland railway if it is constructed. The demand analysis undertaken in Stage 1

has been built upon in Stage 2, with the following main new material included in the Stage 2 demand:

 adjusted forecasts in the light of additional industry interviews and analysis;

 additional material on potential coal freight; and

 more extensive treatment of alternative modelling by the ARTC and reconciliation with ACIL Tasman

analysis (on page xv, and in Section 7.1.3 and Appendix C, the ACIL Tasman demand projections are

compared alongside demand more sensitive to service and price characteristics following ARTC and

industry feedback).

The approach to demand looks at total freight carried in the corridor by road and rail, and based on this

assesses the impact of an inland railway on: (i) rail market share compared to road; and (ii) of this rail

market share, the likely share the inland railway will capture. The resulting freight estimates were

developed as an input to the economic and financial analysis.

Based on an assessment of the current freight market by origin, destination and commodity, and

forecasts of external drivers of demand such as gross domestic product (GDP), fuel prices and labour

prices, ACIL Tasman undertook a survey, based on a questionnaire and interviews with key freight

companies and customers to understand how modal choices are made. Then, incorporating assumptions

for expected future journey time reliability and capacity of the current rail route and potential inland

railway route, a logit model was developed to estimate future mode shares and future rail tonnages with

and without Inland Rail. Additional analysis was undertaken of coal, grain and other regional freight.

The demand forecasts are based on a range of assumptions regarding commodity forecasts, GDP and

contestable sections of the market. Key assumptions include:

 real GDP growth – considering that real GDP growth has averaged 3.3% pa since 1977, the demand

analysis assumes a mix of consensus forecasts: low in the next two years and moving up to 3.1% pa
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from 2013. Recent forecasts of short-term GDP have been incorporated in this Stage 2 analysis,

including the economic forecasts accompanying the Australian Government’s 2009/10 Budget;

 freight rates – the demand modelling assumes the current driver shortage will continue for several

years, and assumes a trend of rising fuel prices, notwithstanding the current downturn, has also

pushed road freight rates up faster than rail freight rates. The oil price of US$70 per barrel (2008

prices) is assumed in the core demand presented in this paper, and from around 2020 it is assumed

that oil prices have reached steady state at long term levels.

In addition, assumptions were included in the logit model relating to forecasts of relative price, reliability,

availability and transit time that reflect the capital costs assumed on the coastal and inland railways,

specifically:

 transit time – transit time for Inland Rail will be dependent on the final route chosen. However,

terminal-to-terminal times of 28 hours for the coastal railway
1
, and 27.5 and 22 hours for the inland

railway have been assumed in the demand forecasts (plus an average 5 hours pick up and delivery

time). In terms of door-to-door terminal transit times, and comparing road with rail: road door-to-door

transit time from Melbourne-Brisbane is assumed to be approximately 23.5 hours relative to 33 hours

for the coastal railway, and 27-32.5 hours for the two inland rail scenarios;

 availability – the relationship between transit time and meeting customers’ needs. If transit time is

reduced by one hour, for example, cut off time can be put back an hour, hence additional freight can be

contested as more availability-sensitive freight could now be served by rail. Availability is assumed to

be slightly higher for road compared to road, with the demand assessment assuming availability of

98% for road (declining to 95%), 93% for the coastal railway, and 95% for the inland railway;

 reliability (the percentage of goods available at the terminal when promised to the customer) – Inland

Rail reliability is assumed to be 85% and 87.5% respectively for the 1,880 and 1,690 km scenarios,

compared to 70% for coastal rail, although it is still not equal to road reliability at 98%; and

 price – price for freight customers was measured in dollars per tonne door-to-door, and considered the

annual SKM price survey commissioned by the ARTC as well as stakeholder interviews. Relative to

road, it is assumed that the rail access prices for the inland and coastal railways are 61.6% of road

prices, declining to 57.2%. (Table 26 presents a more complete comparison of road and rail

assumptions.)

Key findings of the demand analysis undertaken in Stage 2 include:

 rail mode share is expected to increase as a result of the Inland Rail – rail market share (combined for

the inland railway, coastal railway and other existing rail lines in the corridor) is expected to increase.

As a proportion of total Melbourne-Brisbane road and rail freight in the corridor, the rail share is

expected to increase from the current 29% (by tonnes), to 45% once the inland railway commences

operations in 2020, rising slowly to 57% by 2050 for the 1,880 km Inland Rail scenario and 60% for the

1,690 km scenario. In contrast, if there is no inland railway the rail mode share of intercapital freight is

projected to be 44% in 2020 and 54% in 2050;

 Inland Rail’s market share is relatively stable (but with demand/freight volumes growing by 3-4% per

annum) – Inland Rail’s share of total road and rail intercapital freight is estimated at 49% by 2050 (for

the 1,880 km scenario, by tonnes) and 59% (for the 1,690 km scenario). This does not vary

significantly if commencement of Inland Rail operations is delayed; and

1 Coastal route expenditure to achieve 28 hour transit time is based on the current program of works projected by ARTC, and the
committed Stage 1 of the Northern Sydney Freight Corridor works.
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 Inland Rail was found to induce/divert other freight – inducing substantial quantities of coal freight over

short distances, diverting grain from other rail routes and road onto parts of the inland railway, and

attracting regional freight and freight from outside the corridor.

Access prices. In addition to the core demand analysis presented above, ACIL Tasman undertook an

analysis to determine the revenue maximising access price for the track operator (assuming no change in

road freight charges). As the core demand, financial and economic appraisals have assumed that inland

access prices are similar to those charged on the coastal route, this analysis seeks to understand

whether there is scope to increase Inland Rail prices. This is because, up to a point, higher prices can

potentially be charged because the Inland Rail is expected to offer reliability and transit times that are

superior to the coastal route.

ACIL Tasman estimates the intercapital Melbourne-Brisbane non-bulk access revenue to be

approximately $43 million per annum under in the core appraisal presented throughout this paper

(including per gross tonne kilometre and per kilometre access charges).
2

Their analysis shows that

improved Inland Rail services are expected to facilitate and justify an access price for intercapital non-

bulk freight between 10-50% higher based on different assumptions for train operator cost pass through

to freight customers. This is based on elasticities derived during ACIL Tasman’s survey of key freight

companies and customers, indicating price elasticities varying from -1.37 to -0.25 dependent on the

freight type (see Table C.2 in Appendix C for further detail on elasticity assumptions).

Cost and time estimates

A set of cost, distance and transit time estimates for the inland railway were developed by the LTC in

Stage 1. They are used as inputs to the economic and financial analysis in this paper, as the estimates

were not revised for Stage 2 for the whole railway. These specifications will be refined and revised in

Stage 3 when the optimal alignment is also refined. A summary of the Stage 1 estimates is below.

Table 1 Melbourne to Brisbane inland railway routes analysed in Stage 2

Corridor Route distance
(km)

Transit time
(terminal-
terminal)

Capital cost
($ billion,

including 20%
contingency)

Existing corridor from Melbourne to North Star, upgraded
and with by-passes of Binnaway and Werris Creek. Route
into Brisbane via Toowoomba.

1,880 27.5 2.82

Existing corridor from Melbourne to Narromine, new route
from Narromine to Narrabri. Route into Brisbane via
Toowoomba

1,690 22 3.75

Considering the time and costs presented above, the inland railway has been assessed for three Inland

Rail commencement years: 2020, 2030 and 2040. This enables a comparison of Inland Rail viability

based on three different scenarios for operations commencing. However, it is noted that it may be more

meaningful to provide ‘tonnage’ rather than ‘date’ thresholds, and this will be developed further in the

Final Report.

2 In the demand forecast and financial analysis, it has been assumed that Inland Rail access charges are the same as current
coastal railway access charges, and for simplicity ARTC prices have been applied to the full Melbourne-Brisbane journey. But it is
noted that Queensland Rail (QR) and RailCorp access prices currently apply for parts of this route.
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Financial assessment

Financial analysis of the inland railway was undertaken on a forecast cash flow basis, using annual

periods and nominal dollar forecasts. The general analytical framework adopted focuses on the Inland

Rail project cash flows, and excludes financing cash flows as they are more relevant for analysis of

specific private/public sector financing structures. The approach involved estimation of a before tax and

financing net cash flow profile for the two route options, considering three possible years for

commencement of operations: 2020, 2030 and 2040. The alternate scenarios for commencement of

operations correlate with an assumption that construction will take place over a five-year period prior to

the railway operating.

The terms of reference for this project, included at Appendix E, focus on a project-specific study of the

Inland Rail. While it is acknowledged there are relationships between the coastal and inland railways (as

has been captured in the demand analysis and economic appraisal), a detailed financial appraisal of both

lines concurrently as options for freight capacity is beyond the scope of this engagement. As a result, the

financial appraisal assesses feasibility of the Inland Rail as a standalone project. In addition, it does not

consider losses to ARTC resulting from a reduction of coastal rail freight (which is further analysed in

Section 7.1.5).

A key finding of the Stage 2 financial appraisal is that without identifying substantial new tonnage over

and above ACIL Tasman forecasts, the Inland Rail project does not appear financially viable on a

standalone commercial basis, regardless of the route length being 1,880 or 1,690 km. This is attributed

to a deficiency in below rail revenue relative to the significant capital outlay required for construction of

Inland Rail.

The table below demonstrates this finding, presenting the net project cashflows on a real basis, which

suggest the project NPV (pre tax) is negative. The financial results presented below assume Stage 1

capital estimates as a revised capital cost figure was not developed for the whole railway in Stage 2. As

work is currently underway at Acacia Ridge and Parkes to increase intermodal terminal efficiency and

capacity, and there are plans for new terminals in Bromelton, Moorebank and Donnybrook/Beveridge, the

approach in this appraisal is to not include terminal costs with Inland Rail costs as these costs are

assumed to be provided by train operators.

Table 2 Financial – project NPV (pre tax) nominal cash flows ($ million, discounted, excluding
financing costs)

3

1,880 km scenario 1,690 km scenarioGovernment D&C

Operations commence: 2020 2030 2040 2020 2030 2040

Indicative capital cost -2,006 -1,177 -693 -2,673 -1,568 -923

Below rail operating revenue 1,830 1,257 832 1,504 1,095 758

Below rail operating cost -585 -339 -192 -504 -292 -165

Project NPV – operating cashflows only
(excluding capital costs)

1,245 918 640 1,000 803 594

Project NPV – total project cashflows -761 -259 -53 -1,672 -765 -329

Note: excludes financing cost (debt and equity). Figures in this table may not total due to rounding

Note: as described further below, Narrabri-Werris Creek revenue affects comparability of ‘operating revenue’ as it is included in the 1,880 km scenario

only. Removing this revenue stream results in the 1,690 km scenario generating higher total revenues.

Note: the financial appraisal presented in this paper continues assuming Stage 1 capital estimates as a revised capital cost figure was not developed

for the whole railway in Stage 2.

As indicated in the table above, below rail revenue is not sufficient to recover the significant capital outlay

required for construction of the inland railway, even if construction of the inland railway is delayed and

3 Note: coal revenue assumptions for Stage 1 are based on a simplified assumption of $2/tonne for Toowoomba-Brisbane coal, and
$1/tonne for Narrabri coal. In addition, Werris Creek–Narrabri revenues for the 1,800 km scenario are capped at $40 million,
reflecting an approximation of the impact of regulated maximum prices on revenues generated on this part of the corridor.
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operations commence in 2040. The table also indicates, that the Inland Rail project results in positive

operational cashflows (i.e. if capital costs are excluded), however when financing costs are included in

Stage 3, the net operating cashflows are likely to reduce.

Table 2 also indicates that financial viability of the project worsens under the 1,690 km scenario, as

despite an increase in demand resulting in an increase in intercapital freight access revenue for the track

operator, this is not estimated to be sufficient to fund the higher capital costs and subsequent borrowing

costs. An important assumption that affects comparability of the two transit time scenarios is the question

of Narrabri-Werris Creek coal revenue. This coal revenue is included in the 1,880 km scenario (despite

these mines being very likely to use existing rail lines if there is no Inland Rail) but not the 1,690 km

scenario. If the revenue is removed from the 1,880 km scenario financial results, then the 1,690 km

scenario results in higher access revenue over the appraisal period.

Economic assessment

The economic assessment has been completed from a national perspective that includes costs and

benefits accruing to likely users and non-users of Inland Rail. Benefits include freight time savings to end

customers, train operator and road freight cost savings, producer surplus from induced freight, road

maintenance savings and environmental externality cost savings resulting from development of Inland

Rail. Overall, the size of a range of economic benefits is relatively low. These can be explained by a

number of factors including:

 mode shift from road to rail is modest compared to that of the shift from the coastal route (rail to rail),

as a result externality savings are minimal;

 as the inland railway traverses mostly rural areas, the economic parameters used to value externality

benefits such as reduced noise and greenhouse gas emissions as a result of freight shifting from road

to rail, are lower compared to urban rates;

 induced freight (largely coal) creates more externality costs, though this is offset by the net economic

value generated from inducing new freight volumes; and

 for the 1,880 km Inland Rail scenario, the extent of travel time savings is low due to ARTC’s planned

improvements on the coastal railway. The coastal railway improvements are assumed to allow for a

terminal-to-terminal transit time of 28 hours.

The economic assessment covers the 1,690 and 1,880 km scenarios, considering three different years for

commencement of Inland Rail operations. These are assessed incrementally to a ‘without Inland Rail’

Base Case to represent the net economic benefits to the community that are expected from the proposed

rail line. The Base Case scenario assumes that road and rail freight would continue using existing

infrastructure (existing roads and the coastal rail route). Under both the Base Case and the scenario with

an inland railway, it is assumed that the coastal rail upgrade, as well as Stage 1 of the proposed Northern

Sydney Freight Corridor works ($840 million) will take place as there is a committed funding agreement in

place between the NSW and Australian Governments for Stage 1. This is presented in the table below;

along with estimates of the savings in coastal rail capital spend as a result of Inland Rail, given that ARTC

expects some passing lanes north of Maitland could be deferred if freight is diverted to Inland Rail. In

Stage 3 it will be further considered whether the coastal works and Stage 1 Northern Sydney Freight

Corridor works will deliver required capacity under the Base Case, or whether some demand/performance

assumptions may be constrained on the coastal railway. In addition, the possible deferral of some

upgrades to the Newell Highway will be explored in Stage 3 to determine if there are additional savings in

Base Case capital costs as a result of the inland railway operating.
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Table 3 Economic – present value of indicative capital costs for operations commencing in 2020
($ million, discounted, 2008 dollars)

Capital cost @ 7% real discount rate Base Case 1,880 km scenario 1,690 km scenario

Capital costs – coastal rail and Northern Sydney
Freight Corridor

1,746 1,505 1,505

Capital costs – inland railway - 1,574 2,097

Total – Present Value of Capital Cost 1,746 3,079 3,602

Note: as the deferral of coastal rail spend as a result of Inland Rail are for spend projected by ARTC to occur between 2025-2029, it has been

assumed that this spend will still be required if Inland Rail commences in 2040, and 50% will be required if it commences in 2030

Considering the Base Case and Inland Rail capital and operating costs, demand estimates, and benefits

generated from freight shifting to Inland Rail, results of the economic appraisal are presented below.

Table 4 Economic – summary of appraisal results ($ million, discounted, 2010 dollars)

Inland Rail ($2.81b capital cost /
1,880 km scenario)

Inland Rail ($3.75b capital cost / 1,690
km scenario)

Economic indicators

Operations commence: 2020 2030 2040 2020 2030 2040

Economic NPV -1,229 -554 -300 -923 -252 -71

Economic benefit cost ratio (BCR) 0.27 0.36 0.39 0.58 0.77 0.89

NPVI -0.91 -0.80 -0.74 -0.49 -0.26 -0.13

Economic internal rate of return
(discount rate that results in
positive economic NPV)

1% 1% 1% 4% 6% 6%

Note: figures in brackets are negative. Results are presented on an incremental basis to the Base Case. Results based on a 7% real discount rate

As indicated in Table 4, Inland Rail does not appear economically viable in either the 1,880 or 1,690 km

route. As with the financial results, Inland Rail has better performance by delaying its operation for 10 or

20 years. In comparison with the financial results, however, the economic viability is improved for the

1,690 km scenario compared with the 1,880 km scenario, by between 25-75% in terms of the economic

NPV.

In Stage 3, further analysis will be undertaken on the Base Case assumptions and whether capacity will

be sufficient on the coastal railway if there is no inland railway, which may have a positive impact on the

economic results. In addition, analysis on the year that the railway is expected to become viable, and the

corresponding demand required, will be further addressed in Stage 3.

Financial and economic analysis – alternative demand/key
assumptions

Further to the core appraisal presented above, analysis has been undertaken to provide further insight

into the financial and economic viability of Inland Rail if key assumptions are varied. Broadly, the results

of this additional analysis indicate that results are relatively volatile and critically dependent on the scale

of assumptions. A summary of these findings is presented below:

 revisions to demand based on industry feedback – when more sensitive elasticity assumptions were

applied to ACIL Tasman’s logit model, the financial and economic results for Inland Rail improve.

Economically, the 1,690 km scenario becomes viable under this more optimistic demand if operations

commence in 2030 and 2040. The economic NPV for the Inland Rail commencing operations in 2020

increases by 14% for the 1,880 km scenario and 41% for the 1,690 km Scenario. Financially, the

project remains unviable if operations commence in 2020 and 2030, with the financial cashflows

(excluding financing costs) becoming positive for operations beginning in 2040. The financial NPV

improves by 42% for the 1,880 km scenario and 14% for the 1,690 km scenarios both commencing in

2020;
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 demand is capped at 2040 levels – the financial and economic results for Inland Rail scenario are

slightly worse when demand is capped at 2040 levels rather than continuing to grow. This potential

outcome was modelled to understand the extent to which the diminishing reliability of forecasts beyond

70 years may affect the results. Financial viability reduces by 29% for the 1,880 km scenario and 15%

for the 1,690 km scenario, both commencing in 2020). The economic results indicate a more negative

NPV (decreasing by 4% for the 1,880 km scenario and by 18% for the 1,690 km scenario, assuming

the inland railway commences operations in 2020;

 results with higher reliability to increase competitiveness with road – while this analysis should be

viewed with caution, as no change in capital costs was made to compensate for increased or

decreased reliability levels, an improvement in assumed reliability and the subsequent increase in

demand was not found to result in economic viability or financial viability. The financial results were

found to increase by 12% and economic NPV by 5% at 95% reliability for the 1,880 km scenario, and

increased by 3% and 9% for financial and economic results respectively at 97.5% reliability for the

1,690 km scenario, assuming 2020 commencement; and

 results if the Inland Rail terminates at Toowoomba – whilst an assessment based on terminating the

railway at Toowoomba would be inconsistent with the study terms of reference, the financial and

economic outcomes of this option have been tested in this paper to try to resolve all the various options

that could improve Inland Rail’s viability. Some stakeholders have suggested this is a staging option

with merit (with Inland Rail initially from Melbourne to near Toowoomba with the rest of the line being

constructed later) because of high capital costs in crossing the Toowoomba ranges.

However, this option involves longer pick up and delivery by road of approximately 125 km (or

2-3 hours) from Toowoomba to Brisbane, which increases the risk of full road haul. The impact of this

on Inland Rail’s financial viability is that capital costs of $1.2 billion (or 43%, undiscounted) would be

deferred. However there would be a negative impact on demand (with coal tonnage, as well as total

Inland Rail tonnage expected to reduce by nearly half, resulting in a 60% reduction in below rail

revenue). Sensitivity analysis of this scenario suggests:

 financial viability improves 51-78% for the Inland Rail scenario operating from 2020 due to

a reduction in capital costs;

 the net economic benefits improve relative to the Melbourne-Brisbane Inland Rail

scenarios, increasing by between 16-37%;

 however, the economic BCR decreases from 0.58 to 0.10 relative to the 1,690 km

Melbourne-Brisbane scenario indicating lower efficiency of spend, i.e. fewer benefits are

generated for each $1 of cost. Relative to the 1,880 km scenario the BCR decreases

from 0.27 to 0.10.

Financial and economic analysis – implications for corridor
preservation

The analysis presented this paper considers an inland railway operating in 10, 20 or 30 years time, and a

construction period of approximately five years prior to operation. This raises the issue of ‘corridor

preservation’, as there is a risk the identified route will be encroached by residential, mining or agricultural

development on the chosen alignment. Options available to government to deal with this problem

include:

 pre-purchase land that is not already publicly owned;

 providing high level maps of the possible route or broad corridor to the public; and
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 identifying a detailed ‘easement’ level that is released to the public, without purchasing the affected

land.

This will be considered further in Stage 3.

Summary of the findings of this working paper

While most new coal and iron ore railways are funded by industry, often without a government

contribution, most new long distance highways and general freight railways have required a significant

capital contribution or service payment in order for the infrastructure to be developed and commissioned.

As indicated by the results of the Stage 2 financial assessment, the inland railway has the same

requirement as Inland Rail does not appear commercially viable on a standalone basis. In addition to

these financial results, analysis in Stage 2 indicates that Inland Rail does not achieve a positive economic

NPV at a 7% real discount rate, as the economic costs exceed the economic benefits.

A comparison of the 1,880 km Inland Rail scenario with the 1,690 km scenario (i.e. one that has a shorter

route distance, higher capital costs, but also higher intercapital freight demand), indicates that the 1,690

km scenario improves the Inland Rail’s economic viability but not its financial viability. More specifically,

the economic viability of the Inland Rail improves for two principal reasons: an increase in mode shift from

both road and the coastal railway to the inland railway; and a reduction in hours travelled for freight

diverting to the inland railway from the coastal railway. However, the financial viability is worsened as a

result of the significant capital cost (and would be further worsened due to subsequent borrowing costs),

while demand and revenues are not estimated to increase by the same scale.

The 1,690 km scenario has different economic and financial results is because the benefits are not

treated the same way even though the increased costs of the project are contained in both appraisals.

There are two principal reasons for this:

First, significant economic benefits are not captured in the financial analysis. The 1,690 km Inland Rail

scenario causes an increase in mode shift from road and the coastal railway to the inland railway. This

leads to significant additional economic benefits when it is combined with the reduction in hours travelled

for freight diverting to the inland railway.

While the impact of increased demand is reflected in the financial analysis in the form of additional

revenues, the financial analysis does not include the additional economic benefits, such as lower train

operating costs. It might be possible to capture these benefits by increasing access charges, but this has

not been modelled at this stage. Even if it were possible to account for all the additional economic

benefits, it may not result in a positive financial outcome as the economic costs of the project have been

found to exceed its economic benefits. Because these benefits are not captured in the financial analysis,

the increased capital and borrowing costs are not offset by these savings.

Second, financial revenue is lower due to the loss of Gunnedah coal revenue. The 1,880 km Inland Rail

scenario captures revenue from the transport of coal from the Gunnedah basin. This revenue does not

appear as a benefit in the economic appraisal because the revenue is unaffected by the completion of the

inland railway (as the coal currently travels on existing lines). However, it is counted in the financial

appraisal because, when the inland railway is built, the revenues would flow to the operator of the railway.

Thus, while the 1,690 km route from Narromine to Narrabri is assumed not to capture Gunnedah basin

coal revenues, the loss of revenue from this source affects the financial analysis but not the economic

analysis.

As a result of the findings of Stage 2, the planned focus for Stage 3 will be on the routes that can offer a

transit time in the order of 22 hours. However, as occurred in Stage 2, there is likely to be further

refinement of the exact geographic position of the route to further improve its economic and financial
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viability. If further analysis of the route results in changes in capital cost estimates or demand projections

for the 1,690 km/22 hour transit time route, the study may revert its focus to the 1,880 km Inland Rail

scenario. Both financial and economic results are highly sensitive to the scale of capital expenditure, and

if this increases for a specified transit time, the viability of Inland Rail will worsen.

Stage 3 engineering, demand, economic and financial analysis will focus on seeking to improve viability

of Inland Rail through measures such as:

 assessing the most effective alignment and refining capital costs on this basis;

 developing a detailed operational model to conduct further analysis on journey times; and

 revisiting train and track operating costs.
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