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Sydney as a case study

define
tomorrow
today
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History and background

Map

Targets, trends and determinants
Demand

Urban systems and capacities

— Port interface, IMT’s, empty containers
Value chain perspectives
— Activity costs, transactions, and non-financial perspectives
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Managed road fleets and warehouses for Linfox, PGA Logistics, ICI
and Allied Pickfords

General Manager Freight Services, FreightCorp
— Architect for PortLink

Consultant

— Strategic, economic and operational advice in port-land systems — all
states

— Freight Infrastructure Advisory Board (NSW)
— Input into Freight Futures, Port@L strategy and
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Developing and implementing intermodal operations to service port-metro
demand is hard

The debate and analysis tends to be oversimplified by government and
operators

Running the train is only part of the task

Some value chain intermediaries are not willing to commit due to threat to
their business models

The environmental and community benefits of getting it right are worth the
effort

Sydney | Melbourne 4




Timeline— Port metro rail developments in Sydney

PortLink
strateg Toll/Patrick acquire Fed/NSW commence
X (}; FRC/NRC discussions on
creale Moorebank
Export focused ralil IPART study S
' ' . J ort Botany
serwctes Wlth. adhoc Minto/Clyde PortLink merged 0|:1 f;rlftal:a:sd i
metro services Ty into Patrick docision
compliment
: Camellia,
FreightCorp Villawood & —
corporatized Ve Brereton ir
aLLeL FIAB study stevedore
decision
pending

J | \
1995 1996  )1997 /1998 1999 2000 >2001 >2002 >2003 >2004 2005 >2006 2007 >2008 >2009 >

1994-5| 1995-6 | 1996-7 | 1997-8 | 1998-9 | 1999-0 | 2000-1 | 2001-2 | 2002-3 | 2003-4 | 2004-5| 2005-6 2006-7 | 2007-8 | 2008-9
Port volumes '000 666 689 730 798 878 1,010 989 1,009 1,160 1,270 1,375 1,445 1,652 1,620 1,540
Rail volumes '000 60 70 90 120 145 185 210 220 255 250 251 280 324 309 353
% rail share 9% 10% 12% 15% 17% 18% 21% 22% 22% 20% 18% 21% 20% 19% 23%
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Portand rail growth since 1994-5
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|dentified opportunity to increase modal share in a growing market

Need to create links between customer and train
- port interface dynamics had to be addressed

Affiliations with Port Corporation and trucking industry needed to be developed
Sought alignment with state government policy aspirations

Commercial and operational strategy formulated

Terminal developments as joint operating and investment alliances
E-Business (IBIS/Rail hub)

Stevedore relationships

Growth from 65,000 TEU’s to 180,000 TEU’s over 4 years

Sydney | Melbourne 7




e Current
— Minto, Cooks River, Villawood, Camellia and Yennora

 Emerging / Proposed
— Enfield and Moorebank

* Missing terminals
— Eastern Creek
— No IMTs west of Cumberland Highway

Sydney | Melbourne 8
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Supply Chain elements ... export by rail

Integrated elements with multiple interfaces, margin-on-margin behaviour and throughput velocity issues >

Customer Road movement Inland terminal Rail movement (loaded) Port and stevedoring oEJerations
[ |
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Linehaul only
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‘ Linehaul and terminal services
Door to Wharf

[
»

Door to door
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; Road movement Inland terminal Rail movement (empty stack run) Rail based_Co_ntai_er park at Port
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z = = = Non-Rail based Container
£ h =1 h B = park at Port
~ Road collection Inland container park The “container” ghain requires the integrr-:ltion of
b Road from Terminal stock the empty container as part of the operational
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Road or rail collection from Container park located at port
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A — Road direct

B —Simple, closed access

C -Simple, unlimited road

access

D - Open rail and road

access

E —Multi user terminal;
controlled access

F —Freight village with
open rail and road

access

Multiple road

Port terminals

Port terminals

Port terminals

Port terminals

Port terminals

Port terminals

Transfers

Freight village

R e >0
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Single road
P Single rail .| Intermodal |, _
- | terminal | 4
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_ Single rail .| Intermodal O
A | terminal [
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P .| Intermodal | >
- — — — — »l terminal ———— 0O
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e «-----
< .| Intermodal |, o
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 Demand; growth / trends
* 40% aspirational target

* Determinants and implications

Sydney | Melbourne 12




Imports growth: 7.7% growth pa
— Full TEU’s growth at 8%, whereas MT imports declining

Exports growth: 8.9% growth pa
— Full TEU’s growth at 5.1%, howeverempty TEU’s growing at 15%

The differential between demand for 40’ imports and 20’ exports is widening
The system is import driven
— Empty exports =50% of total exports

— Everyimportbecomesan empty container at some stage!

TEU to container ratio is 1.4 and rising
— Expecttobe 1.6 by 2025

Peak month = 9% of annual throughput
— Whilstsome “smoothing ofdemand has occurred, seasonality remains a significantissue.

Sydney | Melbourne
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Forecast shifts in container movement sources and
destinations

Sydney | Melbourne 14
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Performance of the rail sector

— Perception by the market on reliability
— Separation of freight and passenger rail systems

Port-rail interface
— Achieve higher throughput performance and operational certainty
— By 2025, Port Botany will need to handle 55-60 trains a day, and process a train every 1.6 hours

Inland terminals in proximity to the “local” market
— Existing terminals must continue and Enfield has a viable market
—  Greatest demand will be in outer west (Wetherill Park-Blacktown)

Location of empty container parks to be integrated with the inland intermodal terminals

— From an urban freight perspective, it is no longer acceptable to move significant volumes of empty
container across Sydney by road, when the demand for importand export containers is highest in the
Outer West

More efficient coordination of the empty container task
— Need for smarter price signals by shipping lines and to recognise the location of their market

Sydney | Melbourne
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« Demand

— Key determinant is growth within key areas in Sydney metro and
Regional NSW

— Differentials in import and export growth of trade

« Capacity
— Key determinant of modal share:
» Capacity &location ofintermodal terminals
» Performance ofrail-portinterface
« Significance ofthe road task
— Assuming port-rail issues are addressed, the long term rail capacity is
limited by Enfield-Port rail corridor

» Between 1.2 and 1.4 million TEUs pais sufficientto achieve more than 40% of rail
share to 2020

Sydney | Melbourne 16




Composition of Freight Flows

2004 2025 (Base Case)
Imports Exports Total Imports Exports Total
Mteus Mteus Mteus Mteus Mteus Mteus
Full containers Metro 0.60 0.23 0.83 1.48 0.45 1.93
Rural 0.03 0.12 0.15 0.07 0.25 0.32
Total 0.63 0.35 0.98 1.55 0.70 2.25
Empty containers  All 0.02 0.30 0.32 0.05 0.90 0.95
Totals All 0.65 0.65 1.30 1.60 1.60 3.20
% Full 97% 54% 75% 97% 44% 70%
% Empty 3% 46% 25% 3% 56% 30%

Flow imbalances actas a majorimpedimentto an efficientrail/road service capability, limiting rail to no
more than 40-50% marketshare

Sydney | Melbourne 17




Importvolumes willfocus on Sydney metro region, with a significantincrease occurring in the Outer
Western areas

The exportof empty containerswill continue to dominate exportlogistics processes

4.3m TEU's
2,500 N —
1 4 . D
- R N //// / !
1,500 y N—— — —
1.000 - 1.3mTEUs - - —
AL Y/ \\
500 - : “ A
Imports Exports Imports Exports Imports Exports
Current (2003-4) Base Case (2025-6) High growth (2025-6)
Inner metro Outer metro
Regional NSW Unassigned (empty)

Sydney | Melbourne
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{
Sydney’s employment to grow by 500,000
jobs, with Western Sydney employment
growth expected to be around 200,000 jobs
across 3 growth centres, of which 50-60% are
freight generating/attracting in nature

PEN§ nﬁ\ rJ

O

Chullorarail terminal presently
handles 300,000 TEU’s, with max
throughput of 500,000 TEU’s

\_._ BONDIJUNCTION
P

Proposed Enfield terminal
will handle 300,000 TEU’s

&

Flows from Port Botany to western
Sydney will exceed 1 million TEU’s by
S 2031 representing substantial cross
metro movements

HURSTVILY
e [JrOsARAH

P

Freight entering/leaving
Sydney will conservatively
increase by 35 million
tonnes by 2031, much of
which will be destined for
Western Sydney

Proposed Moorebank
terminal to handle 500,000
TEU’s of international
traffic and 500,000 TEU’s of
domestic traffic

~ CAMPBELLTOWN
2,

Sydney | Melbourne
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* Port interfaces

» Rail economies

* Terminal capacity
* Empty containers

« Comparative costs

Sydney | Melbourne 20




« Seen as 3 key elements
— Port/land interface
— Road and rail networks
— Inland terminals and freight clusters

 Critical future metrics for Sydney (2025)

— Road movements, cross metropolitan range 3,500 to 4,500
trucks per day; 500-600 trucks in the morning peak

— Rail movements 55-60 trains per day
— Terminal and container storage “footprint” totals 150 hectares

Sydney | Melbourne
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Conflicting agendas amongst some key stakeholders

— Vertical integration

— Cost shifting

Past unfettered open access for rail enhanced tactical competition however
(arguably) reduced port-rail effectiveness

‘Historic’ focus/sequence was ship - road - rail
— Rail “third” amongst equals.

Port “real estate” is at a premium in terms of cost and supply.

Opportunity for enhanced land transport linkages facilitates increased port
capacity for existing infrastructure.

Rail infrastructure alone does not facilitate efficient train operations

Sydney | Melbourne
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Botany Bay
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Structureof flows —import movement

The stevedore has moreworkto do to servicerail interface

Inland intermodal
terminal

consult

Ship - ———————
|
| [
q Port I
uay crane terminal l
|
! |
TV I
|
| I
|
Forkor crane H Stack H Forkorcrane [~ —————————— _:
|
| Empty |
container :
TV park :
| I
Forkor crane Stack
. Fork
Train Truck (ECP)
Fork
(ICT)
Truck M Customer M Truck
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Variable Semi-variable Long term
M cost cost fixed cost
20% 50% 30%

Variable on Variable in the medium -
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Road cost profiles have greater direct
relationship between
volume and cost

Cost ROAD

RAIL

Volume

Rail operations have high fixed costs
and low marginal costs

Road units costs do not
vary significantly with volume

Unit cost

ROAD

RAIL
Volume

Rail provides for a lower
unit cost with increasing volume

Sydney | Melbourne
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Distribution of Terminal and Rail Capacity

'000 TEUs
1,400
1,200
1,000
800 170
600 300
2
00 300
Rail Capacity Potential Camellia, Enfield South West Western
Enfield - Port Regional Yennora, Sydney Sydney
Corridor Services Leightonfield,
Minto

Sydney | Melbourne
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Rail

Truck (Tdir)

+ Truck (T,)
?llllll*@

Truck (T,)

Final delivery point

Final
delivery
point

Associated Road Journey (distance)

Rail Journey (distance)

Short (0-10 kms)

Medium (10-50 kms)

Long (>50 kms)

(50-150 kms)

prevailing road market rates work against
rail, eg back-loading — typical for
Newcastle and Port Kembla

away from the port as per Ta, otherwise
Tdir will occur if Tb excessive relative to
rail

Short Ideal where consignee (A) is located Rail not competitive and economics Rail is not competitive with road
(25-50 kms) further away from the port precinct, that | dictates that road may best placed to

is Ta relative to the rail movement. For complete the entire journey. For

(B) Tair may eventuate where service example, Enfield.

demands require speed to market
Medium Ideal, however in some regions the Ideal where consignee is located further | Also depend on the prevailing road

prices, train service frequency and
product type

Long
(>150 kms)

Ideal,for (A) & (B), and less affected by
back-loading influences

Ideal where consignee is located further
away from the port, as above

Ideal where consignee is located further
away from the port, however freight
densities may provide efficient under Tb
scenarios

Within a rail industry context, the literal interpretation of a “long rail journey” would be considered Sydney to Perth, and a short journey would be Sydney

to Brisbane, however the parameters used here are relative to a typical road journey for intrastate freight movements

Sydney | Melbourne
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« Does land at Port Botany have higher strategic importance and value than
storing empty containers?

 How can empty container transport in Sydney be made more efficient?

Road/rail system which holds
empty containers nearer to
market and returns any surpluses
by rail to port

Road dominated system with
empty containers sourced and
returned from Port Botany

Container

Port
terminal

Park

Customer

Chullora [ 777

Customer
Fairfield

Customer
Minchin-
bury

___________________’
____________________’

Container

Port Park
terminal
A
Opportunity for
Customer rail shuttles
Chullora  [¢
T
]
\ 4 h 4
Customer \gV%sfern
Fairfield > Sydney
v —-4 ferminal
! A .
: Container
) Park
Customer '
Minchin- [€~~
bury

Sydney | Melbourne

29



FMCG supply chain in western Sydney

Intermodal logistics model for the movement of import : :
container to consumer goods company in Western Sydney ° Empty Contalner park IS

integrated into IMT operation

Port terminals
(Port Botany)

» EXxcessive MT containers are

Loaded import containers are

moved to western Sydney by rail evacua’ted baCk to the port by
ir .......................................... : ra||
I Rail terminal Container |
I (Western »| Storage adjacent i
I Sydney) to rail terminal .
| 5 j « Road shuttles and warehousing
! ! i . .
| Inland intermodal terminal L__l _______ ! operations complimented by IMT

Road shuttle operation using 2 prime
movers and 6 “drop” trailers between
rail terminal and warehouse

- |
Emptypc;?l? tainer )| i Constant supply
(Western - - of contal_ne_rs at
Sydney) : dock optimises
! warehouse labour

Agreement with
shipping lines for return Warehouse dock
of empty containers to location
western Sydney park

Sydney | Melbourne 30
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ContainerPark [ -------- - oo e e e m - - -
$30 $400-450 i Typical road movementto/from portwith MT container
andling L---. $30 Deliver loaded ! )
! Shuttle for empty container and : returned to port precinct
_ _: container to port for rc‘zt:{:j:é? l;g/rio
Consi
Port Terminal Svacuaton > C?stsli%%i? COSt - $46O-5 10 per TE U
(warehouse)
Container Park - - - - oo o—-ooo-o-------o-------------
$30 $30 $300-350
handling L - - -, Shuttle for empty Deli\;ert Ioadetd 'containﬁr and return
! i em o container parl . .
| evacution i il Intermodal movementwith MT container returned to port
<. - - .
Port Temminal b intermodal o Consignor Cost- $500-590 per TEU
$80_100 terminal (warehouse)
Rail movement
$60-80
Average 2 lifts through terminal
$100-180
- Deliver loaded container and return
Cor%agg Park empty to container park
R it e 3
handing E Intermodal movementwith integrated container park
Port Terminal > Intermodal > c(::%?gi%?g? COSt = $290'410 pel‘ TE U
$80_1OO terminal (warehouse)
Rail movement
$80-100

Average 4 lifts through terminal

Sydney | Melbourne
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e VValue chains

 Business Models

 Power and control

Sydney | Melbourne 32




Business models of the past are not suitable for future intermodal
systems

Key questions

— Who invests in and controls the chain?

— What are the terminal and port access arrangements?

— Who provides leadership and what is the role of government?
— What is industry’s capacity and willingness for change

Implications of “do nothing”

Sydney | Melbourne
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Infrastructure is only one element

Institutional context
and arrangements

Community and Environment
Government and industry regulation

Trade market structures and norms

The supply chain as
a governance
structure

Sender Firm 1 Firm 2 Firm 3 Firm 4 Firm 5

Receiver

The supply chain as
a physical structure

consult

. Road
Ship Port Depot Rail Store

Enabling infrastructure

Sydney | Melbourne
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* |Isgovernmentinterestedin
Investing when industry is
adopting a wait and see
approach

 Industry will only invest when
there is a proven concept and
IS competitive

Henstra, D., & Woxenius, J. 1999. Intermodal
Transport in Europe. Chalmers University of
Technology;

push
approach

government

infra-
structure

improving
organisation

cost
reduction

competitive-
ness

v

volume

v

competitive-
ness

T

scale effects

m

frequency
services

T

volume

T

regularity

'chain
directors'

pull
approach
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Relationships have been commercially focused rather

than “chain focused”

. Exporter/
Terminal
(stevedoring) importer/
forwarder
: 0O Consignment Note
'Lern:lnalt 0\\:66 (maybe as a “Through Bill of
ontrac N Lading’)
ditto
Shipping L J Landtransport
Company’ Shipping company (road/rail)
responsible for land
transport

Commercial mechanisms required to define risk and responsibility have the effectively segment the chain,
when viewed from a logistical perspective

Sydney | Melbourne 36
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Generic buyer — supplier relationships

Road operators
(aligned)

SELLERS

BUYERS

Non-operational
partners
{Government,
Equity Managers)

Terminal
operators
(incl. empty
container park)

Terminal
Manager

v

Road or Rail

operators on

behalf of their
customers

Access agreements

Operating afreements

Rail operators
(aligned)

L

Terminal

_ Consortium

Long or
short term
contracts
Fee for
service
agreements

Y

Buyers of
terminal
services

Freight

forwarcers

N

Fee for service

agreements

Fee for service
agreements

Importers and
Exporters
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Variations in commercial and service delivery

arrangements

Type Structure Description Key considerations
A ST The customer contracts directly with | This model is the “one-stop-shop”
! Terminal services i . . o
' ! the terminal manager for the option for customers; it is likely to
One-stop : etl] et P i provision of terminal and intermodal | operate for on-site tenants of a
shop and E Services TS'zl;TiiCnei! : Customer transport services, and is charged a | “freight village”, or where seamless
bundled ! (aligned) , bundled all inclusive price against an | flows are important service
services \ ! agreed service contract outcomes
B The customer contracts with a The customer is likely to have an
transport company, which in turn historic relationship with the
Subcontractor . Rail and Road contracts with the terminal manager | transport company which suggests
services Terminal services Customer f ; the t t ing the terminal It t
Services (aligned or or access; the transport company using the terminal as an alternate
non-aligned) maybe aligned within the consortium | pathway. Customer may or may not
or non-aligned merely seeking be onsite in the “freight village”
access
C Customer contracts separately with Customer seeks to have
transport and terminal providers transparency in pricing of individual
UnbL_deed Torminal Rail and Road activities and to be in “control” of
services Services Customer > Services supply chain activities; is likely to
(non-aligned) have substantial demand (and
power) over other service providers

consult
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Papers at www.strategicdesign.com.au

Regional Intermodal Terminals
Sydney's Intermodal Systems (Parts 1 & 2)

NSW Landside Infrastructure Capability:
International Containers
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