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l Our learning

objectives

* To understand escalating importance of multi/intermodal
transport as efficient answer to worldwide economic and
environmental concerns through a sustainable development
outlook

* To understand specificities in management, loading units and
substructures

* To learn various categories of multi/intermodal transport
depending on intercontinental or continental approach



Our learning objectives

* To learn why multi/intermodal transport
is changing quickly on a continuous basis

* Information
* Regulations
 Political
* Economical
* To see how multi/international transport

is a key issue in EC economy today and
tomorrow
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Programme
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Part |- Multimodal and intermodal
transport modes definitions

GOODS - INFORMATION - MONEY

Part |- Multimodal and intermodal transport
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Presentation

* Multimodal transport & Physical distribution
e Physical supply
* Distribution

* Fragmented
* Than concentration

e Channels of distribution

e Transaction channel of distribution centers
separated from factories

 Distribution channel as a display function of
models

* |dentification of logistics problems
* Deciding the location, size and time
e Multimodal approach needed
* To the channels of distribution
* The types of markets
e Geography, orders, goods

* Weight, density, fragility,
perishability
* And type of transportation as available

MT COURSE Frédéric Gauthier
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* Activities in distribution systems
* Transportation

* The single highest cost of
distribution

* Distribution inventory
* The second most important
* Warehouses (distribution centers)
* Materials handling : capital cost
* Protective packaging

* Contained, protected and
identified

* Fitting into transportation

* Order processing and communication
* Time element

MT COURSE Frédéric Gauthier



* Total cost concept
* Cost tradeoff

Example * Transportation and carrying

Transport rail cost $200

ot inventory
Transit time 10 days
Low value product * Interface
Inventory cost 10$ a day » Supply/production/Distribution
Rail will be cheaper e Production

Moved by air $1,000 * Cost of interrupting production

* Availability of transportation

* Raw material example and
location

MT COURSE Frédéric Gauthier



* Transportation
* Modes to be connected
* Road, rail, air, water, pipeline
 Cost of carriage
* Basic physical elements
* Ways, terminals, vehicles
* Fixed and variable cost
* Purchase of the truck
* Fuel, maintenance, ? driver’s wage ?
transportation * Terminals
e Connections performance

* Maintenance, owned by carriers or
publicly owned

* Vehicles
* All modes
* Except pipelines
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Intermodality

* Intermodality

* Recent reduction of transport cost ...
or not

Containerization

Internationalization of
standards

Rapid dissemination of
information

Cure for land congestion but ...
https://www.businessinsider.co

m/shipping-delays-china-
supply-chain-record-ships-
stuck-california-ports-2021-8

* Information technology

Crossdocking
* Immediately dispatched
* Dependson IT tools

Warehouse management
system

Vendor managed inventory
system VMI

A record-breaking 44 container ships are stuck off the coast of California

MT COURSE Frédéric Gauthier


https://www.businessinsider.com/shipping-delays-china-supply-chain-record-ships-stuck-california-ports-2021-8

* Intermodality
* E-commerce
* and Big Data : G.P.S., W.M.S....

* Resulting in a strong competition among
networks

* To reconfigure traditional transport
patterns

* Reducing transaction costs ...

* By the way could affect number, size and
location of physical points of sale such as
... Shops

Interm Od d | Ity * Logistics and global production networks
« Conforming to customer requirements

* A detailed understanding of inefficiencies
* Improvements through value stream
mapping
* 3PL firms carry out logistics functions
* Instead of first and second party
* Major freight forwarders

* Self reinforcing fashion and decline in
transport cost ...

MT COURSE Frédéric Gauthier



Intermodality

* Intermodality
* Transport energy consuming
* EU example 30% of energy used

Aviation sector
Solutions

* Technology based

* Infrastructure based

* Flow based
Efficiencies

* Energy

* Loading

* Intermodal transport systems and alternative modes
Bottlenecks to solve

MT COURSE Frédéric Gauthier



* Why is Multimodal transport key to global
flows

S U I\/l U P * Why sustainable to coming years
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After this main picture,

let’s go further ...

Multimodal transport is a critical solution but what’s ABOUT
multimodal transport

MT COURSE Frédéric Gauthier



1- Common charact

* By at least two different modes of
* Multimodal transport
Intermodal transfer and transpo
Intermodal freight transportatio
A single freight bill
* CEMT



Single contract of carriage

e Through freight rate — liability storage — handling

Maritime access and use

e A network — all types of transportation

e Access

e Geography

e Economies of scale
e Per unit cost — consolidation and break bulk
e Infrastructure factor

MT COURSE Frédéric Gauthier



2- multimodal
transport

Carriage of goods

Containerised and non
containerised transport

General cargo

Bulk cargo
Neo bulk

JURSE Frédéric Gauthier




3- Intermodalism

Development of cellular
containerships and relevant Quick turn around
ports

Integration

Increased productivity - e The same loading unit —

eliminating to unpack and repack
e Containerised movement of cargo

e Quicker transfer of cargo

e Heavy capital investments

efficient cost — effective
transport network

MT COURSE Frédéric Gauthier



MT COURSE Frédéric Gauthier



MT COURSE Frédéric Gauthier



o

s \

pe HE
SHASNNS

B AR A
ARG

MT COURSE Frederlc Gauthler






4-Combined transport
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’ R Evolution of Share of Combined Transport
in Goods Transport through Austria

combined °
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4-

Definition

Intermodal transport units ITU
Remain in their original packaging
Roll on Roll off

Rolling road

Lift on lift off
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e Multimodal
SUM UP ¢ ntermodal
e Combined




5- Possible intermodal networks
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Feeder Ports in

Continent A
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Figure 2.1: A diagram illustrating the trunk-and-feeder system in container liner
shipping
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Europaan
Gateway Sarvices

Deepsea Terminal

| |

ECT i

Hotterdam
-]
ATA Fast - Reliable - Sustainable ATD

On-Time Delivery
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5-Liner production systems

High transport demand spread
over the whole year Shuttle service

R

Conventional liner service

Additional stops, in the

vicinity of the two end a >
points
Additional cargo Triangular service
increases revenue P—
“ ;'.
. : Z /\
Additional stop costs time N

Extra call may add to

the tl"ip diStance Collection and distribution service
Triangular services T
. . Orterminal
Short sea shipping e i

Regional distribution
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5- Network production systems

Hub-and-spoke neiwork

Interconnection points
A larger number of regions

Deployment of transport " .
assets
Better geographical coverage
' Catchment Area B
(O Terminal A
@ Scrvices

Interfaces between production
Gateway network
systems

Transport modes

Operators \/ —

Both -— 7

¢ Catchment Area
OTerminal

@ Scrvices
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5- shuttle network

Hub and Spoke
* largeinsize

A — * Not necessarily linked to the close
‘/ B region

/‘V\T/pv * Difference with gateway terminals
\ * Regional terminals

Shuttle network

{ ! Catchment Area
OTerminal

@ Scrvices
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* PORT CONGESTION
* Optimization measures
e Multi-pick lifting
Truck appointment system

* Synchronised time slot

Extending gate opening hours

Electronic document transmission
e Customs as well as payment documents

High speed gates
* Optical character recognition

Automated yard marshalling
* Rotterdam



Contalner
terminal
classification

136 Intermodal Freight Transport and Logistics

Table 7.1 Container terminal classification

Type

Characteristic

Trans Terminal

TransGate Terminal

Gate Terminal

Container flow
open sea

(transhipment cargo)

Linked mainService <
transport mainService/
services feederService

open sea <>

open sea <> open sea/port
hinterland

(transhipment and domestic
cargo)

mainService <
mainService/feederService
|| mainService/
feederService <
inlandService

open sea < pOl’t
hinterland
(domestic cargo)

mainService/
feederService <
inlandService

1¢t1 - C e te M- mee ¥
Table 7.1 shows the characteristics of each of these terminal types.

Available Port Data

Yield

Available Port Metrics

Always

Channel & Berth Depth
Berth Length

Berths

Cranes & Types

Gross Acres

Port TEU

Avg. Vessel TEU
Vessel Calls

Sometimes

Avg. Crane Moves/hr
CY & Rail Acres
TEU Slots

Estimated

Max Vessel TEU

Land Use
TEU/Gross Acre Gross/Net CY Acres
TEU Slots/CY Acre (Density) |Net/Gross Ratio
TEU Slots/Gross Acre CY Utilization

Vessel Calls/Crane
Crane Utilization

TEU/Slot (Turns) Moves/Container
TEU/CY Acre Avg. Dwell Time
Crane Use
Number of Cranes Avg./Max Moves per hour
TEU/Crane TEU/Available Crane Hour

TEU/Working Crane Hour
TEU/Man-Hour

Confidential

Costs

Man-hours

Vessel Turn Time
Rates

Avg. Dwell Time
Workina Crane Hours

Berth Use

Number of Berths Max Vessel DWT and TEU
Length of Berths TEU/Vessel TEU

Depth of Berth & Channel Vessel TEU/Max Vessel TEU
TEU/Berth Berth Utilization - TEU
Vessels/Berth Berth Utilization - Vessels

Balance & Tradeoffs

Cranes/Berth Net Acres/Berth

Gross Acres/Berth Cost/TEU

CY Acres/Berth Man-Hours/TEU
ICY Acres/Crane Man-Hours/Vessel







Table 7.2 Key figures for selected container ports

Thereof | mobile crane.

Port

Port of Port of Port of Port of Los Port of Port of
Characteristic Singapore® Shenzen® Hamburg Angeles’ Klaipeda® Riga’
# terminals 7 4 4 8 2 2
# berths? 57 58 25 31 6 2
quay length 17.350 m 17.505 m 7.570 m 9.336 m 1.908 m 645 m
# STS cranes 212 175 80 72 9" 7
terminal area 700 ha 792 ha 440 ha 684 ha 54 ha 125 ha
mio TEU 33,87 24,03 9.73 8,33 0,49 0,39
(2014)
Transhipment 85% 50% 36% <10% <10% <10%
share (2013)~ (2013)* (2015)' (to date)™  (to date)” (to

date)”

a PSA Singapore, 2016.
b Zheng and Park, 2016.
¢ Hamburg Port Authority, 2016.
d Port of Los Angeles, Container, https://www.portoflosangeles.org/, 2016.
e Drungilas, 2015.
f Freeport of Riga Authority, 2009.
g Berth length: about 300m
h Thereof 4 mobile cranes.
i
i

World Shipping Council, Top 50 world container ports, http://www.worldshipping.org/about-
the-industry/global-trade/top-50-world-container-ports, 2016.

Marine Information Service, 2015.

Hafen Hamburg Marketing, 2016.

Rodrigue, J.P., The geography of transport systems: Levels of transshipment incidence, https:/
people.hofstra.edu/geotrans/eng/ch4en/conc4en/transshipment_incidence.html, 2016.

Key figures
for selected
container
ports



Yard operations

® Pure transhipment terminal

e Combined transhipment and gateway terminal
® Pure gateway terminal

® Trans terminal
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* PORT CONGESTION

* Optimization measures
* Hinterland traffic diversion
* Congestion pricing

» Off-dock container yards

Fast rail shuttles
Expanded rail connections

MT COURSE Frédéric Gauthier




Appendix A:

Table 4.A.1: Synthesis of survey country reviews on congestion.

Examples ....

Survey Country Reviews on Congestion

Port Measurement and Current state of Expected Policy plans
data used congestion development of
congestion
Miami No structural Problem landside: Increasing Major port
measurement gate, location redevelopment,
close to city new gate system
Antwerp Time registration Sometimes Situation will Barge Traffic
for every vessel congestion, improve: new Services, new rail
especially at quays, better system, trucking
terminals rail, inland assignment
navigation and
trucking system
Gdynia No structural No congestion, at Worsening if no Better hinterland
measurement least not on measures connections
maritime side
London Every vessel is No structural Probable No structural plans
registered by the congestion on worsening in
Port Authority maritime side hinterland
Rotterdam No vessel Only congestion Pessimistic No new
registration on hinterland infrastructure
side plans
Humber Time No congestion No immediate No plans needed at
measurement for worsening this stage
every vessel
Hamburg No measurement Congestion occurs, No worsening No plans available
but not
quantified
Long Some Road and rail As traffic No immediate
Beach measurement, increasingly increases, plans
not structural congested, problems may
terminals equally worsen
congested
Felixstowe Shipping No congestion No worsening No plans
companies do expected
measurements

Barcelona

Kotka

Measurement of
time that goods
spend in port

Data are collected
for ships and at
terminal

Some inland
congestion

No real congestion

No worsening
expected

No worsening
expected

Discussion groups,
no plans yet

No plans



 What are transport production systems ?
* What are nodes ?
* What has multimodal transport to manage ?
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6- terminal and cargo handling
equipment

MT COURSE Frédéric Gauthier



Acronyms by sea

Free In

Free in

Free out

Free In

Board

Free In and Out

Free In

Free in

Free In Fl : on board ship/ port of departure

Free in Stowed FIS : on board ship port of departure stowed

Free out FO : on board ship, port of destination

Free In / Liner Out FILO : on board ship port of loading (regular lines)

Liner In / Free Out LIFO : on board ship port of arrival (regular lines)

Free In and Out FIO : on board ship port of departure, on board ship port of arrival, stowed

Free In Out Stowed FIOS : On board port of departure, on board port of arrival , stowed

Free in Out Trimmed FIOT : idem FIO, marchandises en vrac nivelées




L I COPENHAGEN MALMO PORT

Figure 2.2: The ownership structure of Copenhagen Malmo Port

Source: Copenhagen Malmo Port (2011).

Synchronization between ports is
needed :

Container transhipment traffic
+32% in Europe

+ 25% in Far East

+ 51% South East Asia

+ 31% Latin America

+ 33% in Africa

6-

terminal and cargo

handling equipment

 Some definitions

Terminal
* Transshipment and storage of ITU’s

Hub

e Central distribution point
Crane
Gantry crane
Straddle carrier
* Rubber tired overhead lifting vehicle
Reach stacker
Spreader
e Adjustable fitting for containers

MT COURSE Frédéric Gauthier



6- terminal and cargo
handling equipment

 Efficient infrastructural facilities
* Bulk cargo transfer

e Containerized cargo transfer

* Including pipelines to tank
containers

MT COURSE Frédéric Gauthier



Inland port

* Railroads

* \Water access
*road

MT COURSE Frédéric Gauthier



* Inland container depots 6_
also called dry ports

* Akind of warehouse area
* To relieve congestion at the ports

* To extend continuous movement of
containers

* Handling containers
* Special containers
* Receipt and delivery

* Weighing, inspection of seals and
damages, container information control

e Consolidation and distribution
* Depot function
* Maintenance and repair

e Customs clearance activities at inland
terminals and not at port location

* Under bond
* Physical distribution services

MT COURSE Frédéric Gauthier



* Dry port
* An ICD with large logistics area

e Container freight stations
Stuffing / destuffing service
Consolidation points

e Customs formalities

* Customs service

e LCL cargo / FCL shipments

* CFSto ICD
6-

MT COURSE Frédéric Gauthier




Conventional
Small terminal surface
Direct transshipment possible

Limited mechanization and
automation

Improvisation in terminal
operations

Container
Large terminal surface

Indirect transshipment (modal
separation in time and space)

Advanced mechanization and
automation

Organization and planning

6-

* Terminal characteristics

* Intermodal interchange
* Road rail / road barge

* Location

* Small package industry
* Access

* Airports as well as Ports

* Productivity
* Port hinterland operations

MT COURSE Frédéric Gauthier

Adequate terminal access
for various modes

Meet scheduling
Level of throughput and...
Of course profitability



Terminal flows

140 Intermodal Freight Transport and Logistics

150 handl. 150 handl. 50 handl. 30 handl.
moves moves moves moves truck

bt
]
3
Ly ! ¢ ; . Truck Truck
A SH ; holding area gate
S
L
g
—
=
- -t
g .
STS Waterside Full container Landside Railway
portal manoeuvring area yard manoeuvring area station
150 transp. Storage vol. 50 transp. 20 handl.
moves (100 cont.) moves moves truck

Shares of derivative outflows: 50% feeder transhipment, 30% truck, 20% rail

Figure 7.6 Original main service inflow of 100 containers and resulting derivative outf

with associated logistical reguirements (example).
MT COURSE Frédéric Gauthier



6-

e Terminal characteristics
* Density of terminal placement

Greater density, smaller
terminals

Large ocean terminals

Successful small package
services

Sub-terminals
Direct vessel rail

* Front Royal 235 miles
from New-York

Advance marine terminals
e HK terminal
* Rotterdam Delta terminal

MT COURSE Frédéric Gauthier
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 Cargo transfer
6- * Skilled staff and container
equipment
* All necessary documents
* Maintain a status report

* Preplan all Ioading/
Unloading

* Maintain security and ...
supervision

* Intermodal equipment for
bulk freight transfer at
ports

e Continous vs discontinous
bulk movement

* Types of sea port bulk
handling equipment

* Environmental and political
concerns

MT COURSE Frédéric Gauthier



 Container ports and

A equipment

* LCL infrastructure
* Computation of moves

* Cranes

* Shore based

* Rail mounted

* Ahinged boom crane
e Spreaders and frames
 Straddle carriers

* Bigger ships need
biggercranes

 Stacking cranes
e Container handlers

MT COURSE Frédéric @Eﬁhie
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e Forklift trucks

34 Intermodal freight transport and logistics

Figure 2.9 Forklift handling an empty container. (From Michael Coghlan on Flickr. ‘Handling
a Container’ is copyright (c) 201 | Michael Coghlan and made available under a
Creative Commons Attribution-NoDerivs 2.0 Generic License.)



Comparative tasks

Trans terminal inbound to outbound feeder
Trans gate terminal : feeder to mainliner hub

Gate terminal feeder and mainliner hub : each is separated

|44 Intermodal Freight Transport and Logistics

B Trans terminal
@ TransGate terminal

@ Gate terminal

10 A=

o 6 "\.\\ M
Waterside W ﬁ(\sQ' & % & e
operations g 6\'6\04 < ‘6\’%

© 7 R
2 gt A\ @ S et
Yard &V@C’ 9 eﬂ“c
operations o ,‘@&’Q. Q\/%.‘(\\
e~
Landside \ ot
operations .(\'A“b

Figure 7.10. Overview of logistics requirements™ for all example terminals differentiatec
according toterminal aperations areas.

ler



Location
Marshalling
Slopes and tracks availability

_a n d Electrification of tracks and terminals

n te r m O d a ‘ Signalling systems connected to the terminal
" Paving
terminal
. Truck entry and exit capacity
d e S l g ’] Lighting (security)
exam

Local road network

=
D

Security
A yard for wagons and containers

Sufficient length
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Intermodal transport equipment 35

Figure 2.10 Reach stacker loading a container onto a train. (From Rickard Bergqvist and
Jason Monios.)



Table 6.1 World Bank toolkit

Section

Z
]

Introduction and basic conditions
Handover

Project control and finance
Extension works

Operations

Fees

Legal and insurance T . |
Hand back erm I na

Legal and insurance

COsSts

I Legal and insurance

- 0 0 N O U h W IN —

o

Source: Adapted from Monios, ., Bergqvist, R,
Research in Transportation Business & Management
(RTBM), 14 (March). 1-3, 2015.

MT COURSE Frédéric Gauthier



Loading and unloading ships at an intermodal container terminal,
we Can manage, average waiting time

e Utilization of the system is less than 100%
* no ship has to wait

*U=p/m*a wherepisthe number of hours needed to
load/unload a ship, a is number of hours that pass between arriving
to be loaded/unloaded and m number of container cranes

* U< 100 %

e But there is existing variability following a given probability

distribution to be predicted with
* Tq = p/m * (u (exp squareroot(2*m+1))-1) /(1-u) * (((CV*a exp2) +(CVp
exp2))/2)

* Cva and CVp represent the coefficients of variation of the probability
distribution used to model variation in the processing and inter- arrival time.

V(2*(m+1))-1 2 .
p B " (2*(m+1)) Z CVa +CVP

m . &

1.

9



Figure 2.11 Rubber-tyred gantry crane. (From Rickard Bergqvist and Jason Monios.)
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Intermodal life cycle

Planning, funding and
development 3 to 10
years

Finding an operator
1to 2 years

Operations and
governance

More than 10 years

Extension strategy
More than 15 years

Main stake holders

Main activities

Main influences

Relevant policy and
regulatory issues

Public infrastructures
(authorities)
Terminal operators
Large shippers

Ports

Rail operators

Planning an design
Funding
construction

Market demand
Location of
competitors

Avaibility of innovation
and technology

Interface between
transport
administration and
infrastructure owner
Government policy

Public infrastructure
Terminal operator

Terminal owner

Business design
Ownership model
Contract development

Public policy
Market structure to
terminals and rail
operations

Interface

Rail regulations

MT COURSE Frédéric Gauthier

Public infrastructure
Terminal operator

Terminal owner
Rail operator

Responding to
changes in technology
and demand

Market structure
(rapid change)

Competition and
technology

Interface

Rail regulations
Government policy

Public infrastructure

Terminal operator

Renewed concessions
Potential changes in
ownership

Potential expansion

Declining demand
Changes in
distribution strategies
Competition

Demand for land

Gobernment policu
(modal shift,
economice
development)
Incentives



38 Intermodal freight transport and logistics

Figure 2.15 AGVs in operation at a port container terminal. (From © Henrik Jesser

BY 3.0] via Wikimedia Commons.)
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* Container ports and
equipment
* Side loaders
* Yard hostels
* Ocean land intermodal transfer
point
* Container chassis
* Chassis flippers
e Container handling standards

6-

Side loader

Container chassis

MT COURSE Frédéric Gauthier



* Equipment for intermodal
transfer of breakbulk sea
freight

* Breakbulk cranes
* Breakbulk forklift trucks
* Winches and slings

* Equipment for intermodal
transfer of RO/RO sea

freight
* Ro/ro forklift trucks

Winches & slings

MT COURSE Frédéric Gauthier



SUM UP

Discussion

* Compare for and against
* Bulk
* Container

* What key indicator is looking for



Ro-Ro operations Lo-Lo operations

Number of TEU carried in 7x24 hours 2500 00
Round trip time B4h 108Bh
Time in port per round trip 12h 36h
Transport time stack to stack 42-48h 54T
Transport cost stack-to-stack per unit (20 f40ft) | 209/ 338 338/ 399

* Improvement in port performance
« Ports and opening hours

* Terminals
* Indicators ISO
* Global 40 €per TEU
« Value example PSA Singapore purchased 20% of
Hutchinson port Hong-Kong 4.4 billions $

« World leading ports by productivity

MT COURSE Frédéric Gauthier



Port Volume 2018 Volume 2017 Volume 2016 Volume 2015 Volume 2014
(Million TEU) (Million TEU) (Million TEU) (Million TEU) (Million TEU)

10

11

Shanghai, China
Singapore

Shenzhen, China
Ningbo-Zhoushan, China

Guangzhou Harbor,
China

Busan, South Korea

Hong Kong, S.A.R, China

Qingdao, China
Tianjin, China

Jebel Ali, Dubai, United
Arab Emirates

Rotterdam, The
Netherlands

42.01
36.60
27.74

26.35

21.87

21.66

19.60

18.26
16.00

14.95

14.51

40.23
33.67

25.21

24.61

20.37

20.49

20.76

18.30
15.07

15.37

13.73

37.13
30.90

23.97

21.60

18.85

19.85

19.81

18.01
14.49

15.73

12.38

36.54
30.92

24.20

20.63

17.22

19.45

20.07

17.47
14.11

15.60

12.23

MT COURSE Frédéric Gauthier

35.29
33.87

24.03

19.45

16.16

18.65

22.23

16.62
14.05

15.25

12.30

English Chinese

English

Chinese

English Chinese

English Chinese

English Korean Chinese Japanese

English Chinese

English Chinese

English China

English Arabic

English Dutch Deutsch Chinese



http://www.portshanghai.com.cn/en/
http://www.portshanghai.com.cn/jtwbs/webpages/index.jsp
http://www.singaporepsa.com/
http://www.ufsoo.com/port/cn-shenzhen-ports.html
http://www.nbport.com.cn/portal/wps/portal/en
http://www.nbport.com.cn/portal/wps/portal
http://en.gzport.com/en/
http://www.gzpgroup.com/
http://www.busanpa.com/eng/Main.do
http://www.busanpa.com/kor/Main.do
http://www.busanpa.com/chi/Main.do
http://www.busanpa.com/jap/Main.do
https://m.mardep.gov.hk/md/en/
https://www.mardep.gov.hk/sc/home.html
http://www.qingdao-port.com/en/index.jsp
http://www.qingdao-port.com/zh/index.jsp
http://www.chinadaily.com.cn/m/tianjinport/index.html
http://www.ptacn.com/mainAction.do
http://www.dpworld.ae/en/content/71/47
http://dpworld.ae/ar/content/71/47
https://www.portofrotterdam.com/en
https://www.portofrotterdam.com/nl
https://www.portofrotterdam.com/de
https://www.portofrotterdam.com/cn/asia

2019 figures

Shanghai

Singapore

Ningbo-Zhoushan

Shenzhen

Guangzhou

Busan

Qingdao

Hong Kong

Tianjin

Dubai

27.54
25.77
23.22
21.99
21.01
18.3
17.3
14.81
15 20 25 30

Throughput in million TEUs
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Porter’s ‘Diamond’ Model Applied to the Analysis of Container Port Competitiveness

Determinant: Components: Tmportant for container ports to create and sustain competitiveness by:
Factor conditions o Factor Endowment - Availability of skilled, specialised, competent and motivated human resources
o Factor Hierarchy - Favourable maritime access
- Strategic geographical location
- Stable climate

- High quality port infrastructure

- Good transportation network to access hinterland

- Modern communications infrastructure

- Available and accessible sources of financial capital

- Available and abundant stock of scientific, technical and market knowledge
- Active participation in factor-creation

- Advanced and specialised factors

Demand conditions ¢ Demand Composition - Quality of demand important for perceiving, interpreting and responding to user needs
(e.g. of local hinterland) | o Demand Size and Growth Pattern - Segment structure of demand shapes the attention and priorities of terminal operator
¢ Demand Internationalisation - Sophisticated and demanding users provide window to future user needs

- Size of demand important especially for cases involving substantial R&D, scale economies, uncertainty and
technological requirements

- Presence of a number of independent users foster faster rate of innovation

- Rapid demand growth encourages investment in new products and facilities

- Early saturation of demand increases pressure to innovate and upgrade

- Inculcate domestic user needs into foreign users to internationalise demand base

- Mobile or multinational local users can provide loyal customer base

Related and supporting | e Supplier industries - Presence of internationally competitive supplier industries
industries o Related industries - Presence of internationally competitive related industries
Firm strategy, structure | e Strategy and structure of firm - Management practices and mode of organisation must concur with national circumstances
and rivalry o Goals - Succeed when goals and motivation stimulate unusual commitment and effort
o Domestic rivalry - Status of national priority and/or prestige attracts outstanding talent and resources

- Importance of sustained commitment
- Successful operators compete intensely for home market and pressure each other to improve and innovate
- New business formation feeds the process of innovation

o New business formation

Chance o Events beyond ability of firmand | - Capitalise on opportunities created from discontinuities that shift competitive advantage
government to influence
Role of government o National, regional and local - Potential impact from government policies

- Opportunity to work together with government to reinforce competitive advantage

Source: Adapted from Porter (1990: 69-130).

Endowment = dotation
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shere: T denotes

Annualized Slot capacity

T =2G FX A —=2G  Fu W, gon I ek)

xt xt=xt

ASC, which is measured in TEUSs, that called at port X fora

particular service k for time period £,

number of calls made at port X for the whole service loop;

frequency of call in a year;
capacity of vessel / for n vessels employed; and

>
average capacity of vessels employed for yx i

n
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ASC example

e Service AES2 of the CHKY alliance

e Port of rotation

 Hamburg-Le Havre-Singapore-Hong
Kong-Kobe-Nagoya-Tokyo-Shenzhen-
Hong Kong-Singapore-Port Said-
Rotterdam-Felixstowe-Hamburg

* Regions connected to : NW Europe, SE
Asia, East Asia and Near East

* Trade routes connected to : Europe —
Far East

* Service partner : COSCO, Hanjin, K Line,
Yangming

* Service frequency : weekly

* Vessels employed : 8 (by K Line)

* Total vessel capacity employed : 44,780
TEUs

* 1x5500 TEU, 5x5600 TEU and 2x5640
TEU
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e Other modes
* RoRo forklift trucks
e Very short mast
* Inland transport development
e Russian federation

e More than 200 millions
tons

* Yangtze river
* More than 1billion tonnes

 Wuhan more than 300 000t
1000 kms from Shangai

* Railway transport

e EU
* Russia
 USA

6— e More than 3 billion
tonnekm

e Corridors

* Asia/ Europe mainly China
MT COURSE Frédéric Gauthier
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e Cargo handling at airports

e Traditional airports
* Primarly passenger traffic

* Freight for domestic flights
* Fequjent schedules

* Freight for international flights
* Stored at gateways
e Seasonal fluctations

e Terminals and equipment
* More storage space

* Handling equipement
MT COURSE Frédéric Gauthier
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* Cargo handling at airports
* International shipment
* Tracking and clearing systems
* Taking priority import freight
?

* Classification of handling
equipment

* Combi airplane
* Scissorlift platform ...

* Nose : mechanical loading
nose

* Intermodal air surface containers
* Small package express equipment
* Door to door
* Upper segments

* Intermodal airports and
equipment

* Strategically located

e And traditional carriers
MT COURSE Frédéric Gauthier
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Discussion

* Port and airport performance key indicators
S U M U P * Port and airport according to transport flows
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Part Il- goods flows in the world
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1- Global Production
networks

e Concept : a cross border arbitration

 GPN and Supply Chain Management

IT to globalization

Fragmented now and shifted toward
periphery

Global and regional : close
interrelationship

Horizontally integrated
e Vertically disintegrated

* Goal : alarge number of products
through a few processes

* Maximum revenue through economies
of scale
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1- Global Production

= Country A Country B

S ml . 5

S BE g E i

N 3  GPN and global Production

¥ = /Distribution

5 v E* * Major transport modes have made
ol | countryc Country D new manufacturing locations

* Combining labor cost, services, other
ressources

Transnational corporations

* More then 40% of US imports
from overseas subsidiaries

Free trade agreements
Transport deregulation
Trade concentration

Vertical Integration
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1]
Q
o
=3
>
[72]
o
o]
S
al
=
o
=
o
=




inMio T
en mio t

2- trends

¢ Dra Stic increase 1970 1980 1930 1992 1993 1994 1995 1996 1997 1998 1999 2000
e Value of export sales

* Development factors for
intercontinental transport ... and
Stopping it Accessibility North-West Europe

* Concentration
* World fleet to a peak

e Security difficulties in international
flows and illegal trade
* Express carriers

* More than 40% of international INE, ), oo D
airfreight




3 — Flow studies and comments

Location

e Regional flows increase

e Concentration of flows

e Share of developped countries
e The Triad

e World economic poles

Flows in world industry

Continental and
intercontinental flows




4- Multimodal and intermodal
transport possible answers to
congestions

e Continental approach
* Multimodal and inter continental leading

e Underutilization

20 o s * In continental distances
T —Fﬂ:::::::;_‘__,,_--.v"'- --------- i '.-:-"n-:-::il'r.':r:::': [} Tr‘anspo rt Cost by mode
N | o - R « More than 50 billions @ in EU in congestion



4- multimodal and intermodal transport
possible answers to congestions
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Decade Reachable deck

1960 0.75M S 19 m Till 35 m
e Evolution
1970 24MS 25m Till 39 m
1980 6MS 30m Till 47 m
2000 8MS 40 m 53 m and more
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4- multimodal and intermodal transport
possible answers to congestions
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Part Il1-
Intercontinental
distances

1-
International
transportation

3_
Combination
of modes

MT COURSE Frédéric Gauthier

2- Loading
units

4- Case
studies




1-

International

transportation

* Development of ships

Ship : vary considerably in size
Set routes

Sea containers

ISO standards

* |SO 668:1995 classification,
dimension and rating

* 1SO 6346:1995 Coding,
identification and marking

* SO 1161:1984 Corner fittings-
specification

Short sea shipping — semi trailers

* Development of relevant infrastructures

MT COURSE Frédéric Gauthier




1-

Equivalent to

* 1 mm =0,03937 inch
*1cm=0,3937 inch

* 1 m=1,094 yards
*1km=0,6214 mile

* 1 cm3 =0,061 cubic inch
* 1 kg=2,2046 pounds

* 1 mton=0,9842 ton
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2- loading units

Containers

Air container

Maritime container
* |nvestments
e 20’ 40’ containers

Container service

* Transit time — handling — reducing
number of individual pieces of
cargo

» Substantial savings in packaging
* No need for covered warehouse

gl




* Container applications
* One way shipping
* Static ground storage
* Economical way to add warehouse

* Most common size of containers
e Standard width

* Non ISO overlength and over width containers
* Regional pressures
* To cohabit at interface points

MT COURSE Frédéric Gauthier



|ISO Containers

Also exist 45’ (2.40 m wide), 53’

* |ISO Norm 668 to 20’ and 40 ‘ dry containers

e Minimum size

Length Width Height
mm mm mm
201 5867 2330 2350
40 ° 11998 2330 2350

e Usual size : 2 350 wide and 2 390 mm high

Width Height
mm mm
20 2286 2261
40’ 2 286 2261

Usual door opening : 2 340 en largeur et 2 280 mm en hauteur

MT COURSE Frédéric Gauthier



* \/arious containers
 Standard
* Hard top
* Open top
* Flat rack
* Platform
* Ventilated container
* Refrigerated
* Tank

* Density answer
* Heavy goods — shorter container
* Low density — larger containers

MT COURSE Frédéric Gauthier



e Standard container
* General cargo — lashing devices
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Hard top container

* Removable steel roof
* Heavy loads

* loading

MT COURSE Frédéric Gauthier



2-

* Open top container
* Removable tarpaulin, overheight cargo
* loading
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* Flat rack
* Heavy loads

MT COURSE Frédéric Gauthier



* Platform
* Heavy loads — oversized cargo
* Non domestic shipments
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e VVentilated

* Refrigerated container
* Electrically operated unit

MT COURSE Frédéric Gauthier



* Tank container
* Transport of liquid food
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Discussion

e Container advantages and
inconvenience
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* Registration of containers 2.
* Interchange among carriers
* |[dentification
* Rolling stock registration
e With a rail car

e Container identification

e Owner MSKU for Maersk
example

* U for freight container
e Registration number (6)
* Check digit

* Container type
* Length
* Width
* Container type

MT COURSE Frédéric Gauthier



Marking on Containers : Size and Type Code IS0 6346

1 2 3 4

Length H eight Type Features

v
Country code Type code
Size code
1st digit The digits have the following meanings...
Length 1i=10" | 2=20" | 3=30"' | 4 = 40'

2nd digit The digits have the following meanings...

Height 0=g' 1=28"ant 2=8'86" 3=86"gnt
| Height 4 =>8's" S=>8'6"qnt [6=>4"'3"[7=>4"3"gnt
Height g=>4'3"<g' Q=< 4'
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Country code

NN

v
Type code
Size code

Marking on Containers : Size and Type code IS0 6346

1 2

3 4

Length Height

Type Features

| 3. Ziffer = Type

4. Ziffer

[u] closed general purpose

WP O

end openingl(s)

end & full side openingls)
end & part side openingis)
end & roof opening

end & roof & side openings

1 closed ventad

OJU'\EA)I-‘O

srnaller passive vents upper part
bigger passive vents at upper part
passive vents at upper & lower part
rechanical ventilation, located inside
rnechanical ventilation, located outside

2 | thermal insulated heated
named cargo

o

oo M

insulated

insulated

heated

named cargo: livestock
narmned cargo: cars

3 | thermal refrigerated
2 heated

refrigerated, expendable refrigerant

rnechanically refrigerated
refrigerated and heated

4 | thermal refrigerated and/or
heated rermovable equiprnent

]

refrigerated, expendable refrigerant

rnechanically refrigerated
refrigerated and heated

S open top

WK o

end opening(s)

2 rernovable top rernber in end frarme
2 side opening(s)

& removable top member in end frame

[ platforrn based

e LU B S P S

no endwalls

cornplete fixed end walls

fixed free-standing posts
cornplete folding end walls
folding free-standing posts

with frarme and roof

with frarme and open top
skeletal, with open top and ends
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0-9

non-dangerous liquid, 0,45 bar
non-dangerous liquid, 1.5 bar
non-dangerous liquid, 2.65 bar
dangerous liquid, 1.5 bar
dangerous liquid, 2,65 bar
dangerous liquid, 4.0 bar
dangerous liquid, 6.0 bar
dang.rou: Inqund 10.5 bar

no specification
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* Sea container ships example
* Fully cellular containerships
* Breakbulk vessels

* Container ship evolution

e Container leasing sector
* Two major companies
* Minor companies

* Middle group

* 38% of containers

* Ro/ro vessels

Berlin Express
Hong Kong Express
Hamburg Express

Shanghai Express

TEU

7506

7506

7506

7506

Dead-
weight
®
100019
100016
100006

100003

Speed Reefer

(kn)

25.0
25.0
25.0

25.0

700

700

700

700

Length Breadth

over all

(m)
320.38
320.38
320.38

320.38

Gross

2-

Net

over all Tonnage Tonnage

(m)
42.88
42.88
42.88

42.88

88493

88493

88493

88493

36175

36175

36175

36175

Power
(kw)
68640
68640
68640

68640

1st generation

2"d generation

3rd generation

4th generation

Delivery

2003
2002
2001

2002
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* Annualized slot capacity
. Eastern/Western routes 75% world capacity
* Transpacific 35%

Europe Far East 20%

Mediterranean / Far East 10%

Transatlantic 10%

Mediterranean / US : growing

Containershi D Secondary Routes

: & . * 25% North / South
choice [+ East coast / South America 8%
§ * Australasia 14%
£ * West coast / South America 4%
| -+ South Africa 3%
. * West Africa 3%

MT COURSE Frédéric Gauthier



* Factors of container service shipping lines

* Type of capacity vs slot charter

* Type of arrangement : independent,
pooling...

* Size of ship
: , . * Type of ship : cellular ...or not
Containershi 9 ¥. < Number of ships : round trip and service
i level

choice

* Service frequency : daily ...
- * Service speed
&) * Service reliability
»Ports of calls
| _ * Depend on trade routes

* Asian Europe 15
* Transpacific 7

MT COURSE Frédéric Gauthier



Uncertaintyin empty
container availability

Early booking Double booking

Pick-up date less Last minute cancellation
accountable

Increase difficultiesin
demand forecasting

Figure 3.2: Container booking adverse cycle
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http://www.tc.gc.ca/tmd/info/moc/drum/appl126_f.htm

Container flows

Relocation of empty containers

Cost over 20 billions $ a year

Including

Inventory
Piggy back
Utilization of vessel space

Double booking and concellation



© Jtashipphoto.dk
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Discussion ~ Containership and after COVID 19 ?
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3- combination of
modes

* Airway
* Air freight traffic
* Intermodal air-surface containers
* Improving aircraft turnaround
e Air/road
* Road transport connected with long distances
* Intermodal movements by air
* The nature of air cargo
* Growth in air freight cargo

* Planned intermodality helps airfreight
economics

MT COURSE Frédéric Gauthier



Sea-air intermodal
operations

Sea air to China

Difficulty in tracking

sea air shipments
Convenient corridors

Intermodal
containers

e Availability of aircrafts
*To maximize sea use
elLarge industrialized centers

eSmaller or bigger aircrafts
eAir-ground alternative

eFar East to Europe

*\Weight inconvenience

MT COURSE Frédéric Gauthier



» Offer evolution
* Longer distance, less energy
» Container size to fit aircraft
* Lower deck containers
e Unit load device

* Thus smaller airplanes increasing
presence

* Intermodal facilitators
* NVOCC approach

* The compulsory international air
cargo agents

* Integrated carriers

* Door to door service compared
with airlines’ competitors

MT COURSE Frédéric Gauthier



* Sea shipping services
* Deep sea
* Land bridges

* Sea land or sea land sea
route

e Flat rate

* Important international
trade routes

* Land bridge train

MT COURSE Frédéric Gauthier



* Minibridges : through bill
of lading

* Micro bridges

* Existing port adjacent
intermodal facilities

e Port terminal

* Road sea and rail sea
traffic

* Ships — railway tracks
* Transfer of containers
e Container handling
equipment
* Fittings — handling — be
stacked — eight high

* Oval shaped holes — Inter
Box Connectors

e QOversized forklifts

MT COURSE Frédéric Gauthier



STRADDLE CRANE

* Not transferred directly from a ship
to a railcar

e Rail intermodal terminal
* Inland intermodal facilities
e Straddle cranes

 Smaller intermodal facilities :
side loaders — oversized forklifts

MT COURSE Frédéric Gauthier




* Sea/rail/road/inland waterways

* By sea and one or more inland
transport

* Combination containership/LASH
ocean vessels

* A wide range of cargo

* Rates are lower

» Connections water / deep-sea

* Hybrid vessels are in the minority
e Combination vessels

MT COURSE Frédéric Gauthier
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Dunkirk example

Example
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DunkirkExample.pptx

Examples

rogrep2.doc

The Measure

Management
Responsibility

Performance measured
by

The Standard

Terminal Handling & the Voyage

The shipment will arrive at the destination
port at the time agreed.

Any revised arrival times will be reported to
the shipperfconsignee &3 500N as
practicable after a firm revised time is set.

The shipment will be cleared for collection
as soon as possible following the arrival of
the vessel.

Shipping
Line

Shipping
Line

Inbound
Stevedore

Shipping
Line

Shipping
Linge

Inbound
Stevedore

Percentage Measure of 3allings
that arrive outside of the agreed
time at destination ports.
Proposed target = 0%

Time measure
Revised arrival times to be
reported to the
shipper/consignee within one
hiour of firm time being set.

Time measure
Shipments will normally be
cleared for collection within

eight hours of the arrival of the
YWESSE]

Close Full Screen
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Sum up

Rank modes combination in easy or not
and why ?




1- continental loading units
2- Continental modes

Part |V-

continental
distances 4 — European Union
5 — multicontinental issues
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32 Intermodal freight transport and logistics

Table 2.4 Comparison between the container and semi-trailer shipping segments

Factor

Container

Semi-trailer

Geographic transport
market

Modal competition
Business priority
Port geography

Hinterland depth
Transport time/speed
Precision

Order time
Frequency

Transport service
coordinator

Cargo dwell time in
port

Empty unit dwell time
Port work content
Rail technology

Road technology

Road-rail
transhipment
technology

Trans-ocean/deep sea/
short sea

Air for deep sea leg

Rail and road for feeder leg

Utilising economies of
scale

Few large hub
ports + feeder ports

Deep
Fast
Day
Week
Weekly

Shipping line, line agent or
sea forwarder

Days

Days/weeks
Substantial

Very simple — flat wagon/
twist-locks

Awkward at end points

Fairly simple — automation
possible

Intra-European/short sea

Rail and road + fixed
connections

Providing customer
convenience

Many ports — partly bridge
substitute

Shallow

Fast

Hour
Day/minute
Daily/hourly

Shipper, road haulier or general
forwarder

Accompanied — minutes or
none
Unaccompanied — hours

Hours/days

Limited

Complicated — pocket wagon/
king-pin box

Simple and accessible

Dimensioning factor in weight
and handling

Source: Woxenius, ). and Bergqvist, R., Journal of Transport Geography. 19(4), 680-688,

Aant i



Missing

. . ¢ Unit load
interoperability

1_
continental

loading

u n |tS * From start to finish : efficient handling
e Stability
* Might be shrink wrapped
e Carton glue and corner boards
e Numerous materials

* Wood, steel, aluminium, plastic,
corrugated fibreboard

e Single trip .... Or not

Pallets
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Pallet

4 ways entry of 2 ways entry

L = 1200 i
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* Loading unit
* Intermodal transport unit
* European size containers
* 45
Swap body
* To road vehicle dimension
Bi modal semi trailer
* Less used
Low floor wagon
* TocarryITUs

Swap body

w
Pocket wagon 7%

* To accept axle/Wheel

Basket wagon
* Demountable subframe

Rolling road wagon
* Low floor wagon for rolling road

=

Pocket wagon
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Continental modes

e Short sea shipping
e Short distances

Advantages

* Energy use

* Extra capacity
Inconvenience

* Long lead time

* Low reliability
Feeder services

* Liner services

e With long distances
traffic density decreases
RORO services
* Including

unaccompanied
intermodal transport

* Barge

e Can moor to parallel
tracks
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Continental
modes

* Inland waterway terminal ) _—l-
 To offer trimodal terminals F AR'S 1 RM lm_
* Waterways shipping ' .

* Intermodal movements by coastal
and inland waterways

* European Inland waterway services
* The Rhine key river
* Hinterland terminals
*  Number of calls
* Possible dwell time at sea port
* Rhine and ... Danube

e 2 millions containers estimation in
Rotterdam

* Roll on Roll off to avoid Switzerland for
heavy trailers

* Duisburg

* From 110000 containers in 1990
to more than 2 500 000
containers today
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2-

Different types of inland waterways service

EUROPASCHIP

EUROPEBARGE

KOPPELVERBAND

==

Typical container capacity per ECMT class.

Il Kampine barge 24 6x2x2

I Dortmunder 54 9x3x2

v European class 90 10x3x3

Va Rhine vessel 208 13x4x4

Vb 1x2 push barge 384 13x4x4 + 11x4x4
Via 2x1 push barge 352 Twice 11x4x4
Vib 2x2 push barge/ largest motor vessel 450-500

** no container traffic in Classes 0 and |

LALLL

IFIRRER] d Al dab

Ll
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INERNEEEE R
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* Infrastructure
* Canal, locks and bridges

* River ports to challenge as Duisburg g 1
* |WT Classification examples

* Connecting inland, coastal and ocean services at
stake
* European coastal services

* Developping in the U.S., to make fewer ship
calls

* Bremen to Hamburg and Scandinavian ports

* 100 to 400 TEUS capacity, more than 16
knots speed

* Short Sea Shipping Rotterdam

 Oil, containers, fruits, coal, ore, scrap metal
reach in 24 hours European ports

* Amsterdam Portugal equivalent to 180 000
trucks a year

* Black Sea: RoRo developping : Turkey, Russia,
Eastern Europe

* Baltic sea more than 400 ports with over 950
millions tonnes a year

* Market rules conditions are depending on ....
* International Rhine
* Rhone ...

* Larger ocean containerships fewer port calls
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Inland waterway network connected to

Port of Rotterdam area
Container terminals

Terminal capacity per annum (2013)

Waterways

Terminal throughput per annum (n.d.)
Frequency of inland shipping connection to/from Rotterdam (per week)

Average transit time by inland shipping to port of Rotterdam area

ALPHEN A/D RIJN

' 4 . 200,00
i
144,00

20 8

DPOORT
/589,000
L ROTTERDAM
‘& 855,000 .

RIDDERKERK

125,000
53
“RIOERDIJK
125,000
120,000
17 4 OOSTERHOUT
260,000
160,000

Figure 4.3 IWW network for the Port of Rotterdam. (

UTRECHT
175,000
70,000

. OSS.

DEN.BOSCH 150,000

‘ 180,000 100,000
120,000 10 11
5 8

WAALWIIK

60,000

50,000 VEGHEL

14 7 80,000
. [ILBURG 50,000

300,000 15, 11

143,000
20 9

Rotterdam

NIJMEGE Iy
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Table 4.2 Fleet statistics: Number of vessels

W-Europe Europe Danube  United States China
Self-propelled
Dry cargo 6.753 373 635 n.a.
Tank 1.992 37 2 n.a.
Total# 8.745 410 635 132.000
Push barges
Dry cargo 3117 2559 23418 n.a.
Tank 155 233 3220 n.a.
Totakt 3474 2.792 26.638 33.000
Pushers 1039 422 3442 n.a.
Total n.a. n.a. n.a. 165.000

Source: Adapted from Hekkenberg, R. and Liu, )., Inland Waterway Transport: Challenges
and Prospects, Routledge, London, 2016.

IW fleet




4.4 A tugboat pushing barges up the Monongahela. (From https://rutheh.
com/2010/03/10/tugboat-pushing-barges-up-the-monongahela.)

Saving load and fuel
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Keep in mind global
warming and tides as
well as water levels

Table 4.4 Factor costs in inland waterway transport (reference date: 2008)

Rhine vessel (Class

Rhine-Herne vessel

Measure Va) (Class IV)
Vessel characteristics
Type of vessel Motor dry freight Motor dry freight

vessel vessel

Capacity TEL 208 90
Dimensions Metres 110x 11.40 x 3.60 86 x 10.50 x 3.20
(LxW x D)
Tonnage Tons 3.500 2.000
Fixed costs
Capital costs €/year 784.750 350.000
Labour costs
Day operations €/year 140.000 120.000
Semi-continuous €/year 285.000 250.000
operations
Continuous operations €/year 660.000 510.000
Variable costs
Fuel costs
Loaded vessel €/km 10 7.54
Empty vessel €/km 4.78 3.62
Repair and maintenance €/km 0.72 0.37
costs
Overheads €/year n.a. n.a.
Business hours
Day operations Hours/year 3.500 3.500
Semi-continuous Hours/year 4.500 4.500
operations
Continuous operations Hours/year 7.800 7.800
Direct cost hour
coefficient
Day operations €/hour 264 134
Semi-continuous €/hour 238 133
operations
Continuous operations €/hour 185 110
Kilometre cost coefficient
Loaded vessel €/km 10.72 79}
Empty vessel €/km 5.50 3.99

Source: Adapted from NEA (2009).



Discussion

i3

* What makes intercontinental vs
continental moves different as
far as transport modes are
concerned ?
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* Rail movement .

5.00 m
Channel

* Infrastructure design S| fremcce
* Railway track gauge and Mo Gl | |
clearance parameters
* To 3000t and 1,435 mm
* The more wheels, the more traction gy 352 1
* Two bogies : 2 driving axles I
e 20-25t per axle
* Traffic safety and control
systems
* New infrastructures
* New freight lines

* The AGTC network

* The UIC C Standard clearance
gauge, height upto4 m

* UICB to 2.9 m high, containers
and swapbodies

PURPOSE BUILT CARS
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* Eight variables influencing capability for freight
* Track and route mileage

Electrified track miles

Permissible line speeds

Gauge capability

Route availability

Length capability

Gradients

Total tonnage capability

MT COURSE Frédéric Gauthier



The table below shows some of the network parameters.

Infrastructure parameters for the network of major international combined
transport lines

A
Existing lines which meet the

infrastructure requirements and lines New lines
to be improved or reconstructed

at present target values

1. Number of tracks (not specified) (not specified)
2. Vehicle loading gauge ulC B

3. Minimum distance
between track centres 40 m

4. Nominal minimum speed 120 km/h 120 km/h

5. Authorised axle-loads:
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Locomotives

* Old locomotives : up to 30-40 years
* Power supply systems
* With different electric systems
e 4000 KW power (5400 Horse power)
* Till 20000 KW

e Butin intermodal ...
e 1000-2000 t payload in Europe and heavier in North America
* The tailormade locomotive cost is 2-4 million € (leasing way)
* Diesel locomotives are used for handling equipment

MT COURSE Frédéric Gauthier



Intermodal transport equipment 43

Table 2.5 UIC wagon codes

Class Wagon type

Ordinary open high-sided wagon
Special open high-sided wagon
Ordinary covered wagon

Special covered wagon

Refrigerated van

Ordinary flat wagon with separate axles
Special flat wagon with separate axles
Open multipurpose wagon (composite open high-sided flat wagon)
Ordinary flat wagon with bogies

Special flat wagon with bogies

Goods wagon with opening roof
Special wagons

N.C=»w o .@ T X - DT 7 m

Tank wagon

Figure 2.20 Open wagon with tarpaulin cover. (From Wascosa.)



* Rail freight operators often lease wagons from manufacturers or leasing
companies

* Locking pins are used depending on the loading unit (swapbody, container ...)

* In UK conveyance of 9’6" is too constrainted (low floor or pocket wagons)
* But existed 60’ long wagon : 1x20" + 1x40’
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44 |ntermodal freight transport and logistics

0] via Wikimedia Commons.)

Figure 2.21 Open wagon. (From © Phil Sangwell [CC BY 2.

Figure 2.22 Covered wagon being unloaded by a forklift. (From Port of Gothenburg.)




Intermodal transport equipment

Figure 2.25 Flat wagon with uprights for hauling general cargo such as steel pipes. (Fro
Port of Gothenburg.)



Antenna shuttle

* Rail shuttles
* Block trains (not fixed)

* The antenna shuttle and Y shuttle
* The hub and spoke system ... Y shuttle
* The gateway system
 Shuttle network

* Single wagon production

* Trimodal production systems

e Rail corridors
e Rotterdam Genoa
* compatibility
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e Rail road 2-

e Swap bodies : minimal upper body —
cannot be stacked

* Piggyback : combination — speed and
reliability — with tractors —trailer train

* Rolling road : combined transport —
without comitting to specific
investment — mobile ramps

* Outlook
e E.U. standard to 775m train length

MT COURSE Frédéric Gauthier



COVID 19 vaccine example

* Pfizer forecast
* Filling process in Kalamazoo plant in Michigan
 Special shipping boxes = 0.40x0.40x0.56 m packed with dry ice
* Each box contains 975 flasks containing each 5 vaccine doses
* Six trucks daily to ship to Fedex, UPS, DHL
e Delivery time : 1 to 2 days in the U.S. and 3 days worldwide
20 dailys flights
* Authorization f dry ice to Fedex in Boeing 767 and 777 (to avoid gas
emission)
» At destination : each box will be opened briefly twice a day
* Dedicated to big vaccine centers
* To be stored 2 weeks in the original refrigerated box

* Production this very year : 50 millions doses
e 20 to 30 millions delivered in the U.S. this year and 70 millions more in 2021
e Europe : 200 millions ; 120 millions Japan, 30 millions U.K.
* Then competitors as from first quarter 2021 will have their own on the
market
* Moderna, Astra Zeneca, Johnson & Johnson, Sanofi ...



RESEARCH WORK

WORKING GROUP FOR NEXT TIME

LET’S COMPARE MAIN INTERMODAL RAIL ROAD OPERATORS ON THE
UK MARKET

IDENTIFICATION

WEAKNESS AND STRENTGH
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e Landbridge train
* European rail shuttle
Combine their management of the inland movement of container
East west trade in Europe
Door to door services
Russian railways joint venture : 2 Block trains a week
China and Russia developing agreement
Transport corridor Berlin-Warsaw-Minsk-Moscow
Transalpine traffic, Chunnel ...
Malaysia a daily train to ICD
USA, double stock container service in South California
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Belt and Road Initiative China/Europe

* CO2 : moyenne en grammes / tonne - kilométre (source : OCDE 2008)

Import China -
Europe

TC40' (25T)
Leg

Distance

Carbonic gas
emission*

Transtit time (days)
ALLIN

Fréquency (/week)

SEA FREIGHT

Shanghai -
Hambourg

22 735 km
12,5g/t-km=7,1T

32
1950 USD
1

RAIL FREIGHT

Shanghai -
Duisbourg

8 838 km (- 60%)

30g/t-km=6,63T
(- 6.6%)

19 (- 40%)
5575 USD (x 2,85)
6
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http://oecdobserver.org/news/fullstory.php/aid/2600/Sea_fairer:_Maritime_transport_and_CO2_emissions.html

box

tautliner

tarpaulin

reefer

Mega volume

LENGTH
\Y

HEIGHT
\Y

2,30

2,3t02,49

2,35

2,6

VOLUME
CBM

77

77

variable

100

MT COURSE Frédéric Gauthier
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WEIGHT




Caisses mobiles fourgon 7,45 m Caisse mobile tolée

Caisse mobile 30’

©

Caisse tautliner 13,6 m

i v S

'-i:u‘.::;l
i

- _._mug“

COMB’ 455'

AVIGNON FRAMCE ETTH TR
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Loading units comparison

_ Number of pallets 80x120 Number of pallets 100x120

Trucks
Rail car SNCF

Container 20’
Container 40’
Swapbody
TRAIN LENGTH

Unit type

Combined container
Swapbody CEMT
Swapbody A1219
Swapbody A1360

Bulk

Pallets / big bags ...

Containers

Heavy packages

Till 33 Till 26
44 36

11 9

25 22

33 26
750 mto 850 m

External dimensions Euro pallet
Wide x high x long

2.5x2.59x7.45 18
2.5x2.67x7.45 18
2.5x2.67x12.192 30
2.5x2.67x13.6 33

Disruption to solve

Dedicated handling
equipment

Forklift Handling equipment on

barge with working
operations
Simple but dedicated

Hight cost handling
infrastructures

Disruption, horizontal
handling RoRo

To move to containers

Gantries, infrastructures

255t
40t (average)

28
28
29
1,800t

UK pallet

14
14
24
26

To transform raw material
from close storage place

Storage / consolidation/
cross docking

Close to consuming area
Customs /ICDs availability

Useful inlandwaterway
combined with road
transport on short
distances



Large scale to large operators

Flexibility

Road

rransport  CETT—
systems

¢ Extremely short, short, long distances

mel INtermodal production and chain integration

¢ Orgasitional and commercial ones

=l LOcal distribution and flexibility

Production system with large customers
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Efficiency model for road transport

Overall Efficiency (E)
in transportation

L

v v v v
Time Efficiency (T) Distance Efficiency (D) Speed Efficiency (S) Capacity Efficiency (C)
| A | 1
- Business time (Tb) —»{ Infrastructure (Di) -+ Speed limit (S) —»  Capacity (Cc)
F»  Availability (Ta) —»  Backhaul (Db) “» Congestion (Sc) —» Floor occupy (Cf)
F»  Utilization (Tu) —» Routing (Dr) —» Height utilize (Ch)
Ls{ Driving factor (Td) o Detour (Dd) —»  Pallet load (Cp)
—#»  Actual trip (Da) — Box load (Ch)
% Net product (Cn)
—#  Actual load (Ca)

Figure 2. 1 Four-dimensional overall efficiency model for road transportation

Source: (Samuelsson and Tilanus, 1997)
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Challenges to integrate
pre and post Haulage

Road is 73% of inland E
U freight

E U goal 30 % road
freight shifted to other
modes by 2030

Offer fragmented so
Many empty trips

so pre post carriage can
be primary source for
long transit time and
lead time unreliability

Road focus

Urban distribution

Availability of
infrastructures

Concentration of freight
demand

Congested roads
including with Cars

Road terminals are
easily location changed
which is not the case
for rail terminals

Having closer terminals
to shippers and
receivers will decrease
PPH (delay) cost and

Congestion
But these networks are

separated

MT COURSE Frédéric
Gauthier



Urban distribution

* European and North American cities,
warehousing have been decentralized

* Rail centers remain unfortunately in
centers which have to be moved to
suburban areas

* A modal shift to lower gas emission will be
possible that way
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Distribution centre

Table5.1  Example system design characteristics
Intermodal terminal Road haulage
Capacity e | reach stacker e 2 trucks
e 22 trailers (either
1*40 ft or 2*20 ft
per trailer)
Mon-Fri 05.00-18.00 e 5lorry drivers
Opening/ Mon—Fri
operating 04.30-23.30
hours
e Loading/unloading
Activity time: 2—5 min per Transport time: 30-
and lead trailer _ 35 min
times e OQOutside opening (one-way).
hours:

e Time for marshalling
of trailer including
leaving/picking up
trailer at the gate:
20-35 min

Between 1 2 and
24 gates

e Staffing 2 shifts of
14 on average per
shift

Mon-Thu
06.00-23.00

Fri 06.00-16.00

Sat 06.00-20.00

Time for marshalling
of trailer including
leaving/picking up
trailer at the gate:

20—35 min
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Road focus

e Last mile

* Looking for closer distance between terminal and
operators

» Extended terminal opening hours but extra cost ;
Acquire more trailers

* Final leg is stripping / stuffing

* Empty repositioning of containers are depending on
* Number of Containers stored at the terminal
* Opening hours of the terminal
 Number of trucks and working hours of drivers
e Capacity of trucks
* Number of trailers

* Opening hours and manning of central
warehouse

Difficulty is to take into account : fluctuations
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Road focus

* Example in EU inbound train than truck on delivery
* Truck returns the empty container

* In the US, containers remain on the chassis
Or

* Truck coming with an empty container contacts
the reach Stacker driver that he arrived and
takes a full container at the yard

* Then deliver to the D C he advised by radio

* than DC can allocate discharge (and plan in
advance)

* And truck driver can take an empty container
 Save significant round trip time

MT COURSE Frédéric Gauthier




Local
distribution

and collection

of cargo

Dedicated terminal cartage system

T

e o
e ——
- e
Frequent ILU
movements between

terminal and warehouse

Open terminal cartage system

Ej ILU at terminal
CUSTOMER
5

Collection of cargo
at customer 2

Changing of
ILU at
home base

4

Delivery of loaded

Collecti
loaded

e.

Logistic Service Provider

on of 1
LU

Delivery of cargo
to customer 1




Road focus

High capacity transport
* Maximum length on cross border traffic=16.50 m
* And 18.75m for articulated vehicles
* 44 t when transporting containers

* Will 25. 25 in Sweden, Finland , NL with weight restrictions

* Possible new regulation for 25.25m and 60 t

MT COURSE Frédéric Gauthier



* Piggyback
e Channel tunnel
* Hazardous goods
* Reefer trailers
* Modalohr
* Pivot on each wagon
* Retractable ramp

* Heavy goods vehicles

* Where road traffic is = .
saturated S

* As railway sidings do not S
exist — improved rail road e
combined transport . <

* Multimodal platform

MT COURSE Frédéric Gauthier Eﬁ"‘;@\
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* Roll on roll off : short sea crossing

* Roll on to water based

* Tractors — buses — trucks

» Safest and most inexpensive

* No need for dismantling and reassembly
* RoRo vessels

* Qutsized cargo

* Multi-port operation

——

1

e
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* Lift on lift off
 Lifted into
e Similar to RORO
 Stored below the deck



&3

* Handling facilities
* Adequation
* Cost of moving
* Inland movement of

: containers
3 _ COﬂtI nental * Container Corporation of India
approach Case Study

* Development of inland
container handling facilities

* Railway use
* Traffic
* ICD/CFS

MT COURSE Frédéric Gauthier




CMA CGM case

1 France (FRA)
Z Benelux & Fnine Valla [EM0L)
3 Germany & Cantral Europe [SCE)
| | 4 Grear-Briain (GE)
5 Norhemn & Canzral aly (ITA)
& Spaln (IBE)
4 | 7 AOnatc & Cenmal Eurcpe (ACE)
f & Scandinavia [SCA)
\ ’ Under Investgaron:

\;.,’ A, & Russla )
= 10 Pomugal, Irsland, Gresce,

{ \ Turkey, Ukrania, sic
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3-

e Short sea shipping in EU
* Imo Fal
* Marco Polo Programme
* Programme
* Structure
* Loading units
e Customs procedures for short sea
shipping
* Agrowth
* Analysis per countries
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Full distance

Pre/post carriage

Volumes

Services

Frequency

Regular flows

Goods

Offer

Continental & Multimodal choice

From a short distance to 200 kms

From O km on short distance
Till 150 km on a long distance

General cargo from 1 FCL

Bulk : 250 t as a minimum (Freycinet
barge)

Heavy and over sized goods

On request to bulk or operating cycle or
liner shipping

Just in time is possible

Non specific constraint : taking care of
mode disruption

Heavy bulk or heavy general cargo,
intermodal transport unit

10 to 15 brokers in France
Several shipowners
Direct chartering

More than 200 kms
Some cases less than 200 kms

Less than 40 km
Latest km might increase drastically total cost

22 to 24 rail cars 80 to 100 cbm

Filling rate more than 85 %

Round trip or one way

Can meet with rigidity (timetable, location which is
compulsory

Investment justified with flows (locomotive, raicars)
highest productivity as a goal

Regular and sustainable flows

Heavy goods (steel, construction material, drinks) and
bulk sand, cereals, coal ...)

One historical rail carrier in France

2 competitors
Network RFF in France : to get train pathes



Road and rail

Selling railpaths to
companies having a
security certificate

v

Infrastructure

Railway
operators

Manager

A

To buy rail path for one year

wjnsport service

To buy railpath, locomotives, drivers Se.rvices : .
railpath, Companies
locomotives, Public
drivers thoriti

. autnorities
Combined
transport To buy combined

Door to door service/ operators transport

To buy transport service

To buy transport or pre or post
carriage

Forwarding

v

agent

P
<

Pre and post carriage/transport MT COURSE Frédéric Gauthier



Intermodal freight
transport in Europe

24% of freight vehicles
in E.U. run empty

The average loading of
the rest is 57%

There is an estimated
recoverable loss for the
E.U. of € 160 bn




1- Physical distribution

2- Network

V- Operators
3- Multimodal
transport operator

4- Selection methods
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Legal types of carriage

1- Physical

For hire

distribution

e Common carrier

Or private

Service capability

e Market place under schedules and regulations

Other transportation agencies to remember

e Post office
e Freight forwarders




* Transportation cost elements
* Line-haul costs
* Distance factor
* Limitations to weight and cubic volume
* Pick-up and delivery costs

_ * And consolidation to reduce possibly the cost
* Terminal handling

* Number of times to load, handle and disload
* consolidation factor is also critical
* Billing and collecting

1- Physical * And paperwork
. . .  Total transportation costs management
distribution

* So Decreasing costs
* Line haul (by increasing weight),
* Pick up (by reducing number),
* Terminal, billing

* Insurance

* Value and density

* Perishability

* Packaging

* Two rate structures LTL and FTL




* Warehousing
* Plant, regional, local and ... wholesalers
* Role of warehouses
* General and distribution

* Transportation reduced by using
* Product mixing (different locations)
* Market boundaries

* Laid-down cost
* Example Toronto / Boston

1_ P hyS | Ca | e LTL cost 0.20 S Product cost at Boston
70S and 10S in Toronto and 500 miles
i . : distance
d ISt Il b Utlo N * Effect on transportation costs of adding more
warehouses

e Full truckload : cost increase and L.T.L.
cost decrease

* More distribution centers

* Saving decrease with the first
distribution centers

* Package care
* Unitization




* Warehousing
* Materials handling

* Reducing handling

* Fitting with dimensions

* Handling equipement
* Conveyors
* Industrial trucks
*Cranes and hoists

1- Physical

distribution




* Costs
* Transportation costs

* Inventory carrying cost
_ * By the way warehousing cost
* More inventory places,
more space needed and

1-Physical more costly
distributi * Materials handling
ISTrioution « Packaging

* Total system
* Optimum point to identify
 System service capability




Types of Forwarding

S Lieln transportation agent




* Cost
* Variable and fixed costs
* Line haul
* Fixed costs depends on mode
* Common or join costs
 Arbitrary cost allocation
* The back haul
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Total cost

Figure 6-4
Generalized Railroad
Costs (and
Revenues) As
Functions of Volume
and Distance

Cost, $

Cost, $

(a) Generalized railroad costs as a function of distance

For a given distance
Total cost

Fixed costs—
terminal, roadway,
administration, etc.

P Variable costs—
s \

- labor, fuel,
e maintenance, etc.

Distance, origin to destination

(b) Generalized railroad costs as a function of volume

For a given distance

o Fixed cost

TL Multiple

trailers

LTL -

Shipment volume



 Cost characteristics by mode
* Rail
* Terminal cost
* To add to fixed cost
* Rail road
* Economies of scale
* To maximize time utilization
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Shipment size

Figure 6-5
Generalized Surface
Carrier Cost i
Structure Based on
Shipment Size L
e Actual costs
=
<18 (. . Z
4= | .
@ / Generalized cost curve
- |
T O e
0

0 Shipment size




* Costs and rates in Europe
* Highway
* Variable cost
* Water
* Equipment and terminal
* Loading and unloading : slow and high
* Air
* Includes usually air space and terminal
* Variable cost influenced by distance
* Pipeline
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Pipeline

Figure 6-6
Generalized Pipeline
Costs As Functions
of Pipe Diameter and )
Throughput Volume | _ 12
F=
= 18"
(¢)
Q
g 24||
o
0
0 Throughput volume



* Rate profiles
* Volume related rates
* Any quantity rate
* Distance related rates
e Uniform rates
e Example Mail and handling
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Uniform rates

Figure 6-7 Four Distance-Related Freight Rate Structures

(a) Uniform rate—First class mail

$/oz.

0 Distance

(c) Tapering rates—Brazilian less than truckload
140 -
120 —
100

80 —

R$/ton

60 —

40

20 —

T T T 1
0 500 1,000 1,500 2,000
Distance, kilometers




Tapering rates cost increasing with
distance but at a decreasing rate

Blanket rates, area

Demand-related rates
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(b) Proportional rates—Truckload
16 —

14 —
12 4
10
8 -

$/cwit.

6 —
4

2
0

1 1 T T |
0 500 1,000 1,500 2,000 2,500

Distance, miles

(d) Blanketing rates

Anticipated
rate

Blanket back ™
to here .

Rate established

Adjusted to meet
rate competition

Rate, $/unit

=

Rate minimum

0 X Distance



Transport added value

Figure 6-8
Value of
Transportation
Service

A

Tran
SDOf'tat,'On &%
Production = $0.85/1b ' M
® Market price = $1.00/Ib




e Uniform freight e Break weight
classification e Next rate x next weight
e Factors as density, divided by current rate

stowability, ease of
handling and liability

e Ratings of analogous
articles

e Other factors
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Table 6-4 National Motor Freight Classification for Selected Products

ITEM LEss-THAN MINIMUM

NUMBER DESCRIPTION TRUCKLOAD TRUCKLOAD WEIGHT, LB

ABRASIVES GROUP:

Alundum, Corundum, Emery

or other Natural or Synthetic

Abrasive Material, consisting

chiefly of aluminum oxide or

silicon carbide:
1070-00 Crude or lump, LTL, in bags,

barrels or boxes: TL, loose or

in packages 55 35 50,000
1090-00 Flour or grain, in packages 55 35 36,000
2010-00 Refuse, including broken

wheels, wheel stubs or wheel

grindings, in packages; also

TL, loose 55 35 40,000
2030-00 Wheels, pulp grinding, on

skids or in boxes or crates 55 40 30,000
2055-00 Cloth or Paper, abrasive,

including Emery Cloth or

Paper or Sandpaper, in

packages 55 37.5 36,000
2070-00 Accessories or Furniture, cat

or dog, in boxes and having a

density on pounds per cubic

foot of:
2070-01 Less than 1 400 400 AQ?
2070-02 1 but less than 2 300 300 AQ?
2070-03 2 but less than 4 250 250 AQ?
2070-04 4 but less than 6 150 100 12,000
2070-05 6 but less than 8 125 85 15,000
2070-06 8 but less than 10 100 70 18,000
2070-07 10 but less than 12 92.5 65 20,000
2070-08 12 but less than 15 85 55 26,000
2070-09 15 or greater 70 40 36,000

ADVERTISING GROUP:

Advertising Matter, NOI,

prepaid, in packages
4660-01 Cloth or oilcloth 85 55 24,000
4660-02 Paper or paperboard, other

corrugated or fluted 70 40 30,000
4740-00 Almanacs, prepaid, in

packages 77.5 55 24,000



P

Contract rates -Special rates

P

Freight all-
kinds

A
p

By shipment . . :
— : e Minimum quantity




Table 6-6 Selected Class Truck Rates in $ per cwt. by Classification Number and Weight-
Break Quantity in Ib for Shipments from Louisville, Kentucky, to Chicago, lllinois

MC?$75.40
CLAss <500 =500 >1,000 22,000 25000 210,000 220,000 =>30,000  >40,000
500 165.39 132.31 99.26 82.7 59.51 54.44 28.67 28.67 28.67
400 139.03 11122 83.43 69,51 50.03 45.76 24.10 24.10 24.10
300 110.26 88.21 66.17 55.13 39.68 . 36.68 19.11 19.11 19.11
250 95.88 76.70 57.54 39.55 34.50 31.56 16.62 16.62 16.62
200 79.10 63.28 47.47 39.55 28.46 26.04 13.71 13.71 13.71
175 69.51 55.61 41.72 34.76 25.01 22.88 12.05 12.05 12.05
150 62.32 49.86 37.40 31.16 2243 20.51 10.80 10.80 10.80
125 52.73 42.19 31.65 26.37 18.98 17.36 9.14 9.14 9.14
110 52.34 40.27 30.21 25.17 18.11 16.57 8.73 8.73 8.73
100 47.94 38.35 28.77 23,97 17.25 15.78 8.31 5,69 4.37
92.5 45.54 36.43 27.33 22.77 16.39 14.99 7.89 5.41 4.15
85 42.19 33.725 25.32 21.09 15.18 13.89 3l 5.01 3.85
/7.5 39.79 31.83 23.88 19.90 14.32 13.10 6.90 4.72 3.63
70 3739 2991 22.44 18.70 13.46 1251 6.48 4.44 3.41
65 35.48 28.38 21.29 17.74 1277 11.68 6.15 4.21 / 323
60 34.04 2723 20.43 17.02 12.25 11.20 5.90 4.04 3.10
55 32.60 26.08 19.56 16.30 11.73 10.73 5.65 3.87 2.97
50 31.16 24 .93 18.70 15.58 1121 10.26 5.40 3.70 2.84
2MC = minimum charge in $
Source: Southern Motor Carriers’ CZAR-LITE software.




e Other incentive rates

* In excess rates, quantity
exceeding the vehicle
minimum load

* Unit trains example
* Single commodity trains
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Table 6-7 Examples of Transportation Charge Computations for Different Shipment Combinations of Class Ratings,
Distances, and Shipment Weights

$15.00/cwt.d

CALCULATION ACTUAL FREIGHT
EXAMPLE SHIPMENT SPECIFICATIONS RATE, $/CWT. OF CHARGES CHARGES COMMENTS
A Item 2070-02; Louisville, KY, to MC = $75.40, $110.26 X 3 = $330.78 $330.78 Class = 300 from Table 6-4;
Chicago, IL; Volume = 300 Ib. $110.26 Rate from Table 6-6
B 200 Ib of paper calendars; MC = $75.40, 37.39 X 2 = $74.78 $75.40 Class = 70 for item 4800-02 in
Louisville, KY, to Chicago, IL $37.39 Pay minimum charge Table 6-4; Rate from Table 6-6
C Cat furniture; New York, NY,to  MC = $197.25, $58.19 X 150 = $8,728.50 $8,728.50 Class = 100 for item 2070-05
Portland, OR; Volume 15,000 1b $58.19 Break quantity is from Table 6-4; Rate from
at a density of 51b/cu. ft. 17,680 1b? Table 6-5
D 150 Ib of books printed on MC = $75.40, $39.79 X 1.5 = $59.69 $75.40 Class = 77.5 for item 4860-02
glossy paper; Louisville, $39.79 Pay minimum charge from Table 6-4; Rate from
KY, to Chicago, IL Table 6-6
E 18,000 Ib. of bags with LTL: $15.78 @100 LTL: $15.78 X 180 = $1,296.00 Class = 100 LTL and 70 TL
advertising; Louisville, TL: $6.48 @70P $2,840.40 Ship TL at lower ~ for item 4745-00 from
KY, to Chicago, IL TL: 6.48 X 200 = $1,296.00 class and rate Table 6-4; Rates from Table 6-6
E Grain in packages; Louisville, $5.65@20,000 $3.87 X 300 = $1,161.00 $1,161.00 Class = 55 for item 1090-00
KY, to Chicago, IL: $3.87 @30,000 Break quantity is from Table 6-4; Rates from
Volume 27,000 1b 20,549 1b Table 6-6
G Class 100 item; New York, NY, $17.56 less $10.54 X 400 = $4,216.00 $4,216.00 Rate from Table 6-5
to Little Rock, AR; Volume = 40% = $10.54
40,000 1b; 40% rate discount
H 40,000 Ib of refuse; Louisville, TL Class = 35 $1.52 X 400 = $608.00 $608.00 Class = 35 for item 2010-00
KY, to Chicago, IL Rate @35% from Table 6-4; Base rate
of 4.37 = 1.52¢ from Table 6-6
I Class 100 item; New York, NY, TL: Rate = $20.52 TL: $20.52 X 360 $8,737.20 Rate from Table 6-5
to Dallas, TX; 45,000 1b; = $7,387.20
Minimum volume for EX: $15.00 X 90
truckload = 36,000 Ib; = $1,350.00
in-excess rate offered = Total $8,737.20 -

aBreak quantity = (51.44 + 58.19) X 20,000 = 17,680 Ib
bRate for class 70 and shipping weight of 20,000 1b

“Rate is approximate as a percent of class 100 rate. A truckload rate is likely to be quoted separately from the tabled rates.
dRate applies to all weight in excess of the minimum volume. The minimum volume moves at the CL rate.




By route

4\\\

Miscellaneous
rates

) @

Ocean rates

special service
charges

Vi

e Cube rates

* Import/export rates

e Deferred rates : increasing delays
e Released value rates

e Diversion and reconsignement, waiting for the
ultimate destination

e Special line Haul services
e Transit privileges
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STOP OFF PRIVILEGE

Figure 6-9 R
Example of Stop-Off st il oo
Privilege to
Complete Loading |4 $1.10/cwt. ’|
l*— $0.50/cwt. —>l<— $1.00/cwt. —>l
/ J K
Origin Complete Destination
(18,000 Ib) loading

(36,000 Ib)




Table 6-8 Freight Charges for Example Problem with and Without a Stop-Off Privilege

CHARGES WITHOUT CHARGES WITH
LOADING ROUTE RATE STOP-OFF PRIVILEGE RATE STOP-OFF PRIVILEGE
18,000 Ib at I Ito] $0.50/ cwt. $ 90.00 — —
additional I[and | $1.00/cwt.@ 540.00 $1.10/cwt.P $594.00
36,000 Ib at | to K stop-off charge — stop-off charge 25.00
Total charges $630.00 Total charges $619.00

aBased on the combined weight of 54,000 lb.
bRate applies from point I on complete load.

Table 6-9 A Comparison of Total Charges for Partial Unloading of Two Points With and
Without a Stop-Off Privilege

WITHOUT STOP-OFF PRIVILEGE WITH STOP-OFF PRIVILEGE
RATE, FREIGHT FREIGHT
LoAD, LB PoOINTS $/CWT. CHARGES LoAD, LB POINTS RATE $/CWT. CHARGES
8,000 Ito] 3.05 $ 244.00 30,000 Ito] 3.00 $900.00
12,000 Ito K 3.35 402.00 3 stops @
$15/stop? 45.00
10,000 ItoL 3.60 360.00
Total 30,000 Total charges $1,006.00 Total charges $945.00
aThe endpoint L also incurs the stop-off charge.




Figure 6-10
Examples of Stop-Off
Privilege for Partial
Unloading

(a) Unloading from a single truck

(Origin)

%

(b) Transfer to different trucks before unloading at destinations ?

(Origin)

Transloading
point




Protection e Particular physical characteristics

Interlining

Terminal service

Pick up and delivery

Switching

Demurrage and detention

Private carrier costing
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4- Selection methods

* Effective cooperation between supplier
and buyer about price and service is
doubful when separate entities are
concerned

* A competing supplier in the distribution
channel

* High quality service connected to ... price
* Changes in conditions

* Inventories impact
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Shortest way

* The shortest route method

* Comparing the total times to reach the
unsolved nodes

* Than to identify the solved nodes and to
use the solved one for next iterations and
to compare it with unsolved nodes

* Minimum

* Time
* Distance
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Multiple origin and destination points

* More than one vendor, plant, or warehouse to serve
more than one customer for the same product

* When the source points are restricted to the amount
of the total customer demand that can be supplied
from each location

* A special class of the linear programming algorithm

* Familiar examples
* Beverage delivery to bars and restaurants
* Currency delivery and scheduling at ATM machines
* Dynamic sourcing and transport of fuels
Home appliance repair, service, and delivery
Internet-based home grocery delivery

* Example

* Three soda ash (used in glassmaking) suppliers at
various locations to supply three manufacturing
facilities
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6o
500

Requirements
Requirements

Supplier A
Supply <400
Supplier B
Supply €700

Plant 3

Requirements

3bo

Supyo v < 500

Supplier C
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* Points are spatially related

* We know that good stop sequences
are formed when the paths of the
route do not cross

* Clustering Stops by Day of the Week

* When stops are to be served
: during different days of the week,
\/Eh IC|€ the stops should be segmented

routi ng into separate routing
* Build routes beginning with the
farthest stop from the depot.

* Once the farthest stop is identified,
selecting the volume from the
tightest cluster of stops around this
key stop
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Principles for good
routing and
scheduling

(a) Weak clustering (b) Better clustering

* Load trucks with stop
volumes that are in the
closest proximity to
each other

The sequence of stops
on a truck route should
form a teardrop pattern

* Time window
restrictions and the
forcing of stop pickups
after deliveries may
cause route paths to
cross
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=% —"

The most efficient routes are Pickups should be mixed into
built using the largest vehicles delivery routes rather than
available assigned to the end of routes

Principles for
good routing

and
scheduling

A stop that is greatly removed Time window restrictions
from a route CIUSter is a gOOd on harrow stops have to
candidate for an alternate be avoided, can force stop
means of delivery (stops sequer;cing away

isolated with low volume)
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Example
The Case Casket
Company
manufactures and
distributes a
complete line of
burial caskets to

funeral homes

RS Figure 7-11  Funersl Hono Locations and » Typcal Wesk's Castet Qrdees from the
B Cantrs) Michigan Taretory of the Case Casket Company
R

* Begin by segmenting the territory into five daily
customer clusters based on five delivery days per
week.

e Customers should be clustered starting with the
farthest customer and then adding customers by
progressively moving toward the warehouse

e Four customer groups for outlying stops for the
first four days of the week, and one group for
the fifth day that serves stops close to the
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And the

Tuesday

result ...

L wrl Do
2|\ Jackson

r

1 etroit
AR Anr11 Arbor 76¥3
I
III L 1
d . 1 : [—=e)" |ake
¢ 4 / Erie
Wednesday Thursday

. Warehouse
Funeral home
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The Sweep method

Locate all stops including the depot on a map grid

Extend a straight line from the depot in all directions

Rotate the line until it intersects a stop

If the inserted stop is on the route, check the truck capacity
* Use the largest vehicle first

Continue the line sweep, begin a new route with the last point excluded
from the previous route

* Within each route, sequence stops to minimize distance (tear drop method)

* Constraints : total time spent on the route and time windows allowance

y Routing by the “Sweep” Method

(b) “Sweep” method solution

Route #3
8,000 units

2,000 Route #2

9,000 units
MT COURSE Frédéric Gauthier




(b) Combining two stops on a route

a) Initial routing— Route distance :
& : Route distance = dy4 + dap +

=dyy +dap +dop tdpo

Stop
/ )

dao

Figure 7-15 Reduced Travel Distance Through Stop Consolidation on a

The savings method

MT COURSE Frédéric Gauthier

* More precise : to minimize the
distance and minimize number of
vehicles

* To begin with a dummy vehicle
serving each stop and returning to
the depot

e Resulting in the maximum
distance to be experienced

* Next two stops are combined
on the same route so that one
vehicle can be eliminate et
the distance reduced

 Example Aand B
* Saving result : doa+dbo-dab

* This calculation is carried out
for all stop pairs and we
continue to combine

* If a pointis inserted on the
same route, example :

e S=doc +dco+dab-dac-dcb




Regalado in Toledo, Ohio, U.S.
X= 460 y= 720
5 trucks with a hauling capacity fo 40,000 |b each

v /I‘\ Lake Michigan
— 'II /\‘ L::: 5 Buffalo
800 Milwaukee Wt ’i:,/——
Construction Site X Y Order Size, Ib g 701 Chicago‘“ ,
Milwaukee, WI 220 800 3,000 Z i e Baltimore
Chicago, IL 240 720 31,500 g 500 ~
Detroit, MI 470 790 16,500 g Raleigh
Buffalo, NY 670 860 6,000 > 300 ~ " 5 L/ s
Cleveland, OH 540 730 4,500 200 Atlanta
Pittsburgh, PA 630 680 6,750 100 |
Elncmnﬁtlllgyl—l ggg Z;g 213(5)8 ; 0 1(‘)0 Z(I)O 360 A(I)O S(I)O G(I)O 7(I)O 8(I)0 S(I)O
ouisville, ’ X-coordinates, miles
St. LouiS, MO 130 500 7,500 i i for Regal Metal's Deliveries As Generated by the
Memphis, TN 180 270 9,000 oen 730, Fotnp Fap S et
il;lOX\t’luggN 44128 ;?g 12’3(5)8 Table 7-5 Arrival Time Summary for Regal Metals’ Deliveries
o a’ : STOP RRIVAL TIME AY TOP ARRIVAL TIME Day
Columbia, SC 660 250 3,000 Milswaukee A3;49 m:. D] StéLouis 5:16 PM. 2
Raleigh, NC 760 390 6,750 Chicago 1:19 PM. 1 Memphis 9:28 AM. 2
Detroit 8:47 AM. 1 Knoxville 4:43 PM. 1
Baltimore’ MD 810 640 Ll,—25—0 Buffalo 3:17 pM. 1 Atlanta 8:51 AMm. 2
“levelan :57 AM. olumbia :49 PM. 2
TOtal 138,750 lb ;ltet\s;lurgctl\ iz; PM. 1 Ealleig: g:z PM. 2
Cincinnati 10:45 AM. 1 Baltimore 10:05 AM. 2
Louisville 2:32 PM. 1
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Result

TiME ROUTE ROUTE ROUTE TRUCK

Stops? START DAYy RETURN DAy DisTANCE, M1  TiME, (HR) WEIGHT, (LB)  SIZE, LB
o 7:00 AM. I 1:44 PM. 2 787 07 34,500 40,000
3,6 7:00 AM. 1 9:11 AM. 2 609 26.2 23,250 40,000
54,1514 7:00 AM. 1 5:03 pM. 3 1,503 58.1 28,500 40,000
78109  7:00 A.M. il 3:22 pM. 3 1,418 56.4 26,250 40,000
1 3:40 r.v. 3 1,459 56.7 26,250 40,000

11,1213  7:00 am.

5776 mi. 228.1hr. 138,7501b

3 in sequence of their delivery.
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NETWORK FLOW

* A network

* The shortest way

* Minimum spanning tree
* Maximum flow



From origin to destination,
oriented or not

Each edge is labellgd
Is able to connect nodes

(i,j)

A minimum spanning tree
(MST) or minimum weight
spanning tree is a subset
of the edges of a

connected, edge-weighted
undirected graph



https://en.wikipedia.org/wiki/Connected_graph

Definition

* Each edge might be
* Alength
* A cost
* A capacity
* Aduration ...

e Resulting in possible algorithms




Shortest way

* The shortest route method

* Comparing the total times to
reach the unsolved nodes

* Than to identify the solved nodes
and to use the solved one for next
iterations and to compare it with
unsolved nodes

e Minimum
* Time
* Distance
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Method

* Step 1 Identify Origin and destination points
* Step 2 Comparing the total times to reach the unsolved nodes

 Step 3 The third iteration finds the nearest unsolved nodes that are
connected to the solved nodes

» Step 4 The procedure continues in this manner until the destination
node J is reached

e Step 5 The route is found by linking the portions of the route starting
with the destination working back to the origin

* Do not account for time to traverse since the quality of the links is not
taken into account



Example




First iteration




1st iteration




2nd lteration




2nd iteration




3th iteration




3th iteration




Ath iteration




Ath iteration




5th iteration




5th iteration




6 th iteration




Minimum
spanning
tree



https://en.wikipedia.org/wiki/File:Minimum_spanning_tree.svg

A network connection

e Examples would be a telecommunications
company trying to lay cable in a new
neighborhood. If it is constrained to bury the
cable only along certain paths (e.g. roads),...

 Also gas or electric cables, computer,
telecom, transportation, water ...

* Is a minimum length of the linked network
without any loop in a graph

* Starting point : anywhere as all points will be
connected



https://en.wikipedia.org/wiki/File:Minimum_spanning_tree.svg

Llet’'s do it ...




Let’s do it by yourself

Suppose that we have the problem SNOWN 1IN FIZUIE /-2, VW& SECK @ LI U
route between Amarillo and Fort Worth, Texas. Each link has an associated driving
time between nodes, and the nodes are road junctions.

Figure 7-2
A Schematic ORIGIN Oklahoma
Representation of Amarillo ; B 84 E City
the Highway 20 minutes

Network Between
Amarillo and Fort
Worth, Texas, with
Driving Times 126

Note: All link times D s 150  DESTINATION
are in minutes Fort Worth




MAXIMUM FLOW

* A flow network is defined as a directed graph involving a source(S)
and a sink(T) and several other nodes connected with edges. Each
edge has an individual capacity which is the maximum limit of flow
that edge could allow

e Conditions are
* For any non-source and non-sink node, the input flow is equal to output flow.
* For any edge(Ei) in the network, O<flow(Ei)<Capacity(Ei).
* Total flow out of the source node is equal total to flow in to the sink node.

* Net flow in the edges follows skew symmetry i.e. F(u,v)=—F(v,u) where F(u,v)
is flow from node u to node v. This leads to a conclusion where you have to
sum up all the flows between two nodes(either directions) to find net flow
between the nodes initially.



MAXIMUM FLOW

* The maximum amount of flow that the network would allow to flow from
source to sink. Multiple algorithms exist in solving the maximum flow
problem

* Ford-Fulkerson Algorithm

* An augmenting path is a simple path from source to sink which do not
include any cycles and that pass only through positive weighted edges.

* A residual network graph indicates how much more flow is allowed in
each edge in the network graph.

* If there are no augmenting paths possible from S to T, then the flow is
maximum.

* The result i.e. the maximum flow will be the total flow out of source
node which is also equal to total flow into the sink node.






Path 1: S-C-D-B-T —» Flow=Flow+7

0 OO
® . B.® - ® e o6 ! O pathi



Path2: S-C-D-T — Flow = Flow + 1

= @@ -0
@4 ©.® - @ @ ©® @ Path 2



Path 3: S-A-B-T —» Flow =Flow + 5

-~ @@ @@
o @ ® @ @ @@ @ Path 3



Path 4: S-A-C-D-T — Flow=Flow+2

o A 90
. ©-0 - @ @ ®.®" @

No More Paths Left
Max Flow = 15

Path 4



Let’'sdo it ....

to avoid traffic jam




Linear programming to solve

* Variables are
ie Xj; flow fromnnode / to node j

* Objective function
Max Z=X,, (k=sink, 1 =source)
* Under :

Xjj < Cj (cij is edge capacity ij)

X; > 0 (non-négative)



Maximum flow example

*\We have

e 18 variables (17 edges + fictive edge from sink to source)
* 24 constraints

» 7 constraints to keep the flow capacity at each node (anything
coming in has to go out)

* 17 constraints of capacity on each edge



Writting it

* Goal
Max x5,

* Constraints of keping flows
X7, -X15 -X;3-X4 = 0 (keeping flow of node 1)
X1y + Xgy + Xcy = Xyq - Xpe = 0 (node 2)
Xi3+Xg3—Xg5— X3¢ = 0 (etc.)
Xiq+ Xog + X3+ Xsg + Xoq = Xgp = Xg3 = Xgs5 = X6~ Xg7 = O
Xp5 + Xg5 = X5y ~ X5~ X57 = 0
X35+ Xg5 = Xoq = Xg7 = 0
Xg7 + X57 ¥ Xg7-X71 = 0



Other constraints

*Constraints of edge maximum capacity

X <4 X353 x;,,54

X £ 2 Xp5 <3

X33 £ 3 X362 0

x%wg 33 X35 X;5<3 Xx,<1
Xsp £ 2 X554 £ X7 £

Xes < O Xg7 <O

*Non negative variables

X; > 0



Solve it |



1. Find the shortest route between nodes 1 and 8 n the following network:




3. The Metrovision Cable Company has just received approval to begin providing cable television service
to a suburb of Memphis, Tennessee. The nodes of the following network show the distribution points that
must be reached by the company's primary cable lines. The arcs of the network show the number of miles
between the distribution points. Determine the solution that will enable the company to reach all
distribution points with the minimum length of primary cable line.

Spanning
tree
exercice



The north-south highway system passing through Albany, New York, can accommodate the
capacities shown.

Capacity Flow
(1000/h)

Entering

Alb::;:y Leaving

(north) Albany
(south)

Can the highway system accommodate a north-south flow of 10,000 vehicles per hour?

Traffic



5- Asset based benchmarking

e Vehicle fill: - measured by payload weight, pallet numbers and average pallet height.

e Empty running: measured as the number of miles the vehicle travelled empty and the
number of miles the vehicle travelled with only returnable items.

e Time utilisation: measured on an hourly basis as one of seven activities (running on the
road; rest period; loading or unloading; preloaded and awaiting departure; delayed or
otherwise inactive; maintenance and repair; and empty and stationary) over a 48-hour period.

e Deviations from schedule: measured as problem at collection point, problem at delivery
point, own company actions, traffic congestion, equipment breakdown and lack of driver.

e Fuel efficiency of tractor and trailer: measured as km per litre, ml fuel required to move one
standard industry pallet 1 km.
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Infrastructure based benchmarking

Creation of an information system for electronic exchange and data transfer for
combined freight transport.

Creation and implementation of UN/EDIFACT form.

Development of a decision support system for intensified utilization of
combined transport.

Investigation of infrastructure conditions of combined and integrated transport
from the standpoint of wider exploitation in transport and logistic systems.

Research into changes in the vehicles fleet-split needed for combined
transport use.
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Examples of government support

e Connection of the transport network between the area and adjacent
countries.

e Co-ordination of the development of international transport
corridors.

e Purchase of special railway wagons for combined transport for
Railways (also for other railway operators in the future).

e Support of projects concerning new systems of combined transport
and vehicles (e.g. swapbodies, semi-trailers).

e Modernisation of lifting mechanisms.

e Adaptation of vessels for combined transport.
e Modernisation of terminal and other buildings.
e Improving services in terminals.




Indicators to airfreight
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Indicators to shortsea shipping

Time.
Cargo care.

Compliance.

Customer service.
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Logistics chain

Performance
indicators on
logistics costs.

Logistics-related
social costs and
charges.

MT COURSE Frédéric Gauthier

Benchmarking
on road safety




Logistics cost and service

Transport cost. Inventory cost. Sort.mg 2hd Packaging cost.
packing cost.
ngllty indicators Knowledge of e Lead-time from
include the goods and order to delivery,
: : goods. :
following: customer services. and its accuracy.
i Abili rgani R n n
Flexibility: . Rl tq organise esponse al :
) information: time, restoration time
response time to :
: accuracy, and when a mistake or
special orders. :
details of contents. problem occurs.




Importer intermodal supply chain example

SPACE POSITIONING TRANSPORT
POSITIONING STACEDNG PICE UPS
STACEDNG ENTEY TIMDNG
HE WHARF > DocE W TRUCK
STORAGE RAL
AUTOMATION
AUTOMATION DEDICATED
CHE TDMES
ENTEY
ENTRY WHARF EXIT ACCESS URBAN ROUTES URBAN TAxEING
| WEL o & > L 2 | gl wasemousE | —e| sTORAcE
WHARF P 50ap RoaD ROADS DEDICATED LAMES WAREHCUSE -
I UNLOADING
STORAGE CFERATOR TO HIGEWAY
AUTOMATION
T exit access to ENTEY ELOTS
, - lme haul highways| LINEHAUL URBAM URBAM
WAREHOUSE : EAWED i TRV A
toanmye | o rail terminal ROAD/ RATL ACCESS EWTEY WARFHOUSE
- » | moaDs (e TERMINAL L)

URBANM > CUSTOMER.
DELIVERY DEPOT




6- multimodal transport operator

Non vessel
operating
common carriers

Freight

Integrator
forwarder &

J
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== - 2100
7/
/ - 1600

1998 2000 2001 2004 2005 2009 2010 2011 2014 2016 2017
Alliances ‘Carriers Top 30

pm Remaining competition (Total Top100) —e(Concentration Index of the Puzzle of Maritime Alliances (HHI)
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Choyang
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CGM
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S
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Inland waterway market

* Freight flows

* Dry bulk, regular transport flow
* Ore, coal, limestone to deep sea
* Then semi manufacture goods, steel products, construction material
* Arcelor Mittal

* Liquid bulk
e Startin deep sea
* Gas, diesel, liquefied gas
 Shell, Vopak
* Rising sector : containers
* Connection and by the way collecting time is long : till one week

* USA

* 5 majors 50% of the market
* Europe

* Majority owns 1 to 3 vessels
* China

* Both models



TR

>
‘v

mwu*
Storage at inland depot
Unloading container at inland depot =
Road transport, port terminal to inland depot H—
Clearance and inspection I
Tranfer from stack to road trailer ==
Wiaiting in stack
Transfer to stack
Tranfer/unloading off ship
Containership travel time (NY-Rotterdam)
Transfer/loading onto ship |
Unstacking and transfer to terminal trailer
Wiaiting in stack
Transfer from road trailer to stack
Wiaiting for admission to port terminal
Road transport to port terminal |
Loading container on road trailer =
Container waiting for pickup after stuffing &
Moving container from loading ramp to storage ==

# Time (hours)
@ Cost ($US)

i T T T 1 i

Break down cost

LUTe <.0 \JVEIVIEY Ul ITEIZIIL LIdIRDDUI L VDT AUIVIIR. LT TUI [Sall™l aul NUUIT IEUS) LW/SRL Vi WIVWAT UWLUWIVG WA SR GRiiyy | Iwigu S i iny wr o



Part VI- information and regulations

1- information

2- transport documents

3- multimodal transport of dangerous goods
4- political issue

5- case studies
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1- information

==
e
= =
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EDI STANDARDS DOCUMENT TYPE

ANSI

Booking Request

Booking Confirmation

B/L Instructions

Ocean Manifest

Export B/L Invoice

Import Arrival Notice

Shipment Status Updates

Electronic Funds Transfer

MT COURSE Frédéric Gauthier

X12

300

301

304

309

310

312

315

820

EDIFACT

IFTMBF

IFTMBC

IFTMIN

IFTMCS

INVOIC

IFTMAN

IFTSTA



2- Transport documents

multimodal transportation act

carrier, consignee, consignement, consignor, delivery,
endorsee, goods

mode of transport, multimodal transportation, multimodal
transport contract, multimodal transport operator

multimodal transport document

responsabilities and liabilities of the multimodal transport
operator
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2.
Multimodal transportation act

* Definitions : carrier, competent authority, consignee,
consignment, consignor,
* Delivery: disposal of the consignee
* endorsee,
* Endorsement : after adding a direction
e goods, mode of transport, multimodal transportation,
 multimodal transport operator : conclusion, principal

* negotiable multimodal transport document: to order,
transferable, to bearer

MT COURSE Frédéric Gauthier



CODE NAME: “CONOENDILL™ . EDITION 1978

® Swiss Export Ltd.
Industriestrasse 200

*= 10 DE USED WITH CHANIER-PANTIES . - -

rege 2

BILL OF LADING @ GG;"/":ZF 101

Aalerence No,
CH-8050 Zurich-Oerlikon 1150.01.23.
S () SHIPCRAFT TRANSPORT INC.
A General Agonts:
© T0 ORDER OF SHIPPER SHIPCRAFT A/S
(Hovodgaden 16)
P O Box 142
DI-2670 Hoorsholm, Deninark
W“""' th::‘?-&?‘m
Tst: VishT (Far Fast) Moscion il
-10-7 Higashi Gotanda
@ Sinagawa-Ku, TOKYO 141 foret i Seireee
2nd: Suzuki K.K. MAT TRANSPORT AG
i Erlonatr o5
Saitama mm”
@1y TIGER © Cherbo e
E erbourg
o T st
Trew

{16)
452'500 kg

®

MACHINERY as per

contract PQ 733 054

dated 12.10.19..
Letter of credit

q)No. MCI86CH3Y dated 4.12.19..

? (14)
921IBFCO803T 240 packages
1 - 240

1202 m3

ORIGINAL

tof which =0~ (NONE ) on deck st Shipper's risk; the Carler not
belng tesponsitite for loss or damnge howsoaver nrlsing)

Freight payable as pear

coanrenpanry aea & 7. _March 19,

FREIONT ADVANCE

SHIPPED Lupieysuong narmmt et oy o

rort or %o therelo as she
tﬂ“m‘n noar may sslely gt ooods

Weight, messure, quallly, quantity, condition, conlents and vafue un-

ST oot o hotoi: 1N WITNESS wherso! the Master or of the said Vessel has
@ PREPAID AS AGREED e e o 2 i O Sl S S et o .
‘_“Hm——._...o...dm___,_23 R o FON CONDITIONS OF CARMIAGE SEE OVERLEAF
T " @ Tiace and daie of levus
Basel/Switzerland |©®Basel, - 6.Mal 19..
o “Bignabere
O3/3 (Three) DMAT TRANSPORT AG

as agent of the owner

i.e. Shipcraft T‘rﬁ}s\p rt Inc. sauthier
oot 0 |y

m%uﬂnﬂ.h 91,35103 Vs,
y r Oatve
‘oparhagen



* Presentation
* Succeeding transport

TH RO U G H * Single contract
B/I_ * Decreasing use




THROUGH B/L

mentions

e Place of receipt
e Place of delivery Double use
e Pre carriage by

Final
destination is
critical

Port to port
exception

CCl Paris lle-de-France - Frédéic GAUTHIER © Tous droits de
reproduction et de diffusion interdits - 2017



* Working rule

* Owning title of the goods

TH RO U G H * Transshipment forbidden togetherwith letter

of credit
B/I_ e Container, trailer, lash barges




* Non liability clause or liability limit
* Responsible for the own leg

Th rou h b|||  Carrier or forwarding agent
g
Of |ad | ng * Non liability limit




 Main features of the document

COMBINED . Upf}lated to contain.er
TRANSPORT | pige st
DOCUMENT




* Mentions
* Bill of lading title
e Kind of document
* ICS and BIMCO

COMBINED * No standard
TRANSPORT * Door to door or mixed transport
DOCUMENT | *Mentions

* Place of receipt
* Port of loading
* Port of discharge
* Place of delivery




* |[ssuer

COMBINED e Forwarding agent
* Maersk
TRANSPORT . ReacZi\S/ecja::;ee good
DOCUMENT




e Letter of credit use

COMBINED * Acceptance conditions
TRANSPORT * Transshipment
DOCUMENT




al Mactme Councl

BIMCO)

Page 1

E o (Tl 5ty and ackiress)

Cormgren (il sty o

Ak atytn and 4

BIMCO LINER BILL OF LADING
CODE NAME: “CONLINEBILL 2000™

menged Janusry 1950, August 1952 January 1572
duly 1974, August 1976, January 1975: November 2000

BL N Retoencu e

Prort of loaing

Pt of cischange

PARTICULARS m BY THE SHIPPER BUT NOT mmmu Y THE CMAI“

N
Comaimer No.Sesl No Marks e Nusmbers | Numeor ang bnd of packages; descriphon of cargo e

in apparent good order and coRgitio
er of ConlainersPackines v uue«fw-d in vm Ba

=t Total number of Cortaers/Packagss, or Unils redsved by e
f«v/-u( and the cargo as r..vm(\r.m.-m mb;?" meisure, Marks, rumbens

in the ke good ceder and condmgn at 'ue Purt of tige vnug«.nmw Tawhu! hoior
of !e Bill of Lading. on paymenhof fright B¢ nxialed 10 the right pius other
charges incurred n acpdrdance wih Ye prowisiohg contaned in this BI of Lading
In M)"S'I"Q is Bt ¢ Lagng the Mm'n:crr n;'nn'.'.'y n'cc;u's and nq'ee‘. 10 ah

One i of mdvq, ed duy auuwd in exchange for the
Cargo or by Sesies. wHigreupan ) other Bils of Lisding %o be void
INWITNESS whefeot the g ua—uor o their Aun n\: sgnea the number of

Dete shigped on based

Pep-cainge by"

s Mastor

Priace of dedsvery by Co-cl




BIMCO LINER BILL OF LADING Page2

Code Name: *“CONLINEBILL 2000”

1. Defimition. sy cumstom of the port. I the Mrchant cr bis Agont fais 0 onboard of on shose] A.ASes 1 l0ading of dechanging wouk)
“Merchant’ ncudos Pe shipper, Ihe cehwr, the consignor,  1ake delivery of e Gaspo e Carminr's dechieging of e cmgo  prevent the Vessel biom learang the Port of oading of reaching
the consignee, the hokder of e B4 of Lading, S cwner of  shall be deomed futiment of the contrt of Carriags. Shoukd o aairing Bw et of dacherge of Pare dscharging i he
the caigo and any porson entited to possasson of the caego. 1 GIIGO Mot e sppbied 1Or W & rensonatés time, Iha Car- sl masnar 4nd Geparsng thessdrom, ak of which salely and
2 Notificaticn.

5 it ety 5o the same privatoly of by pucton, ¥ the Meschart  without uneeascnatin dalay, e Mastsr may Gscharge he
Ay morson n this Bl of Lading of parses o be nosbed of v 0f his Agent fals % take cobvery of the cargo as tost s the  corgo at the Port of keding or ay OB 3 and comenient
N Vossal cun dischange, the Mescrant shall bo labio 10 the Car-  port
and taiure 10 g such noste: e for any ovarsime Chirges, ks, 0osts and expenses 1 (d) The dachargs, under e provisons of this Clinse, of any
For in ary katsity nor releve the Méechant of sy otigation  curmod by the Carrier, cargo shal be doemed due fulliment of e comtract of ot
(1) The Merchart shall ncoept hiss ressorabie propoetion of - siage.
onding and Port b0se cargo {1} 1 connscton wih 9@ expicise of any Iborty snder s
scharge. 10. Freight, Charges, Costs. Expenses, Outies, Taxes and  Ciusa arny wxir expenisas 4w incured Foy shal b said by
&) Th Intéenasanal Comvention 1o the Urificaon of Certan  Fines. e Merchant in addton 10 the freighl, ogeRar wth setum
Faches of Liny relating 10 Bils of Lading signed ot Brussess on  (8) Fesght, whathar pakd oe ok, shall be considered as oy #egnit, 1 any. and 3 masoratie compersation e any exia
29 August TEM (the Hagus Rukis™) &8 amanded by the Pro-  samed upon oedng and non-nuturnable in sy avert. Urfess  services sendernd 1o the cargo
100! signed a1 Drussels on 23 Fabruary 1965 (The  otherwss spectied, froght andior chages under ®is Con. 15, Defonces and Limits of Linbiity for the Carrier, Ser-
Hague-Visty Ruios”) and &3 anacted n the country of stip-  ract are payabie by the Merchant 1o the Carrwe on durand.  vants and s
mant shall apply 10 s Comract When the Hague-Vty Fules  Interest at Libor (or 25 succassor) phus 2 per cont. shall tun  (n] 1t bs hereby axpressly soreed that no servant or agerd of
are nct enactod i Pe courtry of shpment, $ie comesponding  from outnen diys A%er the date when freight and charges rn Cormier (which for M Pagpone of $is Clause nchudes ov
galason of the country of destination shall apply, Imespec- s puyable o e tierm %o
Tve of whethar such legiskation ey cnly reguiate utbound  (5) The Marchiant shall be liatse lor & casts and expenses of Caner shat n pusspen; wiahces whalsomves ba ndor any
gty fumgaton, gathenng and sorng kces cargo and waighing  Sazeity whatsoeénr it Merchiyt under this Cortract of car
s e 810 e of e Hague-'ay s in o onbowe. repaling darage to e ragicie) gacking dua 0. lage o ay camagn gk delol, of whasoever sied arnsing
er the courtry ol shipmest or in the cowtry of dostinaion,  axcopted Causos, and BTy exir handing of the cargo for any g rieecity o any act, aaghect of -
e Mogue-Viby Prules shall apply 10 this Conteact s stre ol the aforementioned reasons uu orfhis part whie 3 m:q in the coyrse of of In conmecion
e Hogue Rules as enacted I e courtry of shpmeet or, £ (2} The Marchant shal be ladie for any dues, Gutes, tkess  wilyfid e wgi

0 5ch GnBctNt 210 place, the Hague Rukes s anactod 1 And charges which under any denominaton may be lensd, (1 Without prisgice 13(he gen vy ol oregong prov
T country of JesInanon apply compuisorily 10 this Contract. it aie, oo tha Basis of reight, weight of Gargo o tonmage of o i s Clausy, svedy mnu&n nq Saity. hmtaton,
The Protocal sigred a Brussels on 21 Decermber 1979 (the  the Vessal _——wancting and Mty haror) cont a:-vdm'yrv’ﬁ
SOR Prosocs! 19707) shal apgly wharo the Hagus Visty Ruses  (d) The Merchar st be bt for afl fines, penaltiea, ooits,  and rymbuty of whalsogler natife spfscntin ¥ e Camise
spply. whather mandwioly of by Pis Contract. espenses and beses which Twm Carmer, Vessal or cangg may ~af to m e G 15 orditied, shall also be svalstie and
The Carrier sk in 0o e b responsitse for kes of or dam.  Incur thrcugh non-cbsernce of Customs House andbe i< sl exteiyd tDprotod e-w such servant and agent of the
0 10 GAIgO ansing Drioe 10 loading, sfer SAChaIgng, of with  £On o export reguiations. \ Carrinr a.umuv:r
105pect 1o deck Gargo and ive arimals {6) The Carrier & onited in case of incormsc-0RChwaBon of Tl This Majchant degertatias that no cam shall be made
(b} I the Cammer i heid lable n respect of delwy, consequen-  COMANS, woghts, measuremants of visue mmwwpmh AgRNAL Ay servan ohegent of the Carrer and, i any cam
1l koas ov damage other than ks of or damage o P canso,  Goubin e Aok of reight which would have-besh dus e Camer aganst
he labibty of e Camior shal be Imied 1o e freight for the  such deckrticn nad been comecty ghen For the pulpqi'fl\ of Gy o tharect,
camriage covered by this Bil of Ladng, or 10 e fmitafion  awcartainng Ihe acttal tacts, th Carmer atiyl hav the right 1o | (o) For the pur of s Clause
amoutt i Steimined in s.b-cause 3(a), whichever is the  cbtain from 1w Meschant 1 onignal nvoice and i>bavy'#e | the Carrier is or shall by Onermad 1 b Acting & 9GTE or
besser mrgors;-e-:—:nnnom..u\ weight t o/ mn of and 1 parvore who might
16) The aggrogate kabiy of the Camer andor any of his ser-  value verited. /" be his servants or agents from 1me i time wnd sl Such pee-
vants, agents o indspencant contracions under this Conoact 11, Lien, / 5006 shall 1o s exdert be 0r bo doemes 1o be partis 1o his
v, In 0 clrcumstaness, saceed e Emis of fabdty o i The Cariec shall havy'a hep-on al ww for arw amount dus  Contract of camiage.
fokel 1055 of the cargo undee sub-<ksuss 3(8) or, # appicatie,  under ifls cOntrmct aryd thelcosfi of rpcovering the same and 16, Stowage.
the Adisonal Cimuse shat B, nstied, 10 541 mnodmwoy e by wuction % (%) Tha Carvier shal have the right o stow cargo by menss of
4. Law and Jurisdiction. satisty anpguch Cars, ’ | contairats, Iraiirs, transpontatio fanks, fats, paers, of semt-
Disputos arlsing cul of o in conrechon wit #4s B of Ladog 12 Ganaral Average and Salvage-’ / I aetiches of Iranapont sed 10 consclidate goods.
shal be exclusiiy delsemined by the counts a7 i pcoor-  Genens Avwrage Amlbq\h.ﬁwu n.:yod and settied in Lon- (0] The Caerier sbab Nm"n fight %o Carry contaners, trafers,
dance with the law of the Piaca where The Cartier has his prin-  don aécoeding Lo Vork-Amiwrp Feiis 1904 or any mockh-  Saneporiable tanks s cowred e, whether stowed by B
opw plioe of busnoss, a5 stated on Page 1, excect as pro-  calidn Pereot »ﬁk:u ofall cargo, whether camied oo or  Caomier o -m-»mrw-n i $howed condiicn %om tha Mer
Vb3 webstntien it ke Jeoh[n the Wewd of acdident. danger. damage o dv  chank. on or UNder deck wEhoul NOTOH 1o P Nerchant.
5. The Scope of Carriage. gaster blyfore b afle Sonimpdcemint of the voysge esuting  17. Shipper-Packed Containecs, trailers. transportabie
The itanded camage shil oot be imied 10 the cirect sgue. 1o any Sugse ihatsdever, whethe: s Vo wgieece ornol, - tanks, fats and paliets
but sl be deemed o RGN BTy PROCMGNg O rm'm;m e Which or br‘fu cogsecuence of which the Caerer is not  (a) 1 a container has not been filed, packed or stowed by tw
oF stopping o¢ skowing down al of off afry POFS Of P for vox-.n&(m 084, contract oc ctherwne, the Mercham  Canrier, the Carrier shall not be fable for any loss of of dam-
any reascnabio purposs conmecied wth the CAAGE Meuge. shal the Carmier in Ganeral Awrage 1o e 250 10 15 contenes ard the Nerchant shal cover arry ks of
ing bunkaning, Dading. ducharging, or cthes cargo opewiong et ._m., ncmw 25505 o expenses of § Ganeesl Avr-  &gwoss incurmed by the Carmer, # such bes, damage of ex-
and mantonance of Vessel and crem. S/ P N wbehahgay Shmade of naumed. and shal pay sak  panss his besn caused by
. Substitation of Vessed. g WO Aol Styagefes inc 1) rwglgere 180G, pcking or stowing of the contaner,
The Carcor shall be a2 Rorty 3o carry the cargaor wr* ){ g Vesanl & owi C . 14) the corfents being unsulistio O Caniage in container. or
1t Port of discharge by the said oD goshe oo bo ped boe a5 fuly &5 ¥ e salving vessel o vessels (M) the ursuitatity o dulecive condion of $a container un
it beiongicg % the Carmier o gihens, o by e noar -t ui:w-qm 10 strangees teos the contaner hiss beee sugplnd by the Carier and the
Fanapon. procesding ather 1-7\»,«.:1»4-.1',\@ p-m *, 13.Both-10-Blame Collision Clause. unsutability of defectve condBion woukd Not have Deen K-
7.Transhipment. It the Vosso! comes nto colision wih Another Wiksel &S 4 5. A%0NE LpON roascnabie INSpEction at or prioe 10 e Bme when
The Camer shal be o iy bttt Wit sut of the negligonco of the cther vessel and ay act, Negi- e containar was Hiod. packed or skowed
1 cargo ethor on shae or a\;.nrun'l‘w(p m\«m W Gance of detaull of the Master, Mariner, Phot oe T servirs (b} The provisions of sub-ciause (i) of this Classe aiso apply
o the Carmer in the N#vigason Of (n the management of he  weh sespect 10 rAkors, ANsportable tarks, flats 3nd palets
ang OnCaTiage. \ s which ha rol besn Sled. packed or siowed by the Camer
Vihen e Carnes dranges pre-caniady 3:.(;;1 trom » Y se () The Carviee does not Accupt Rabilty ke cumage due to the
1564’5 Povtef 10OANG oF on-carriage of 50 4 s such Kiss or ktabty rprasants kas of or damage fo  unsukabiity or dekectine SONSION of Mefn SGUPMEL of LAl
3% o 10 & e oAt 0 Wesagl's Fort of discharge,  or any Caarm whatsosver of e ownar ol the cargo pakd of  ors supplad by the Marchant
the Camnr shal contrct anfhe Masgiin’s Agen: only and  payabie by B othar of non-Garrying vessl of har Ownar @@ 18. Return of Containers.
he Camer srash not e habie for sy doss of damage ansing e owner of the cargo and set-ot, recouped or recowesec y () Comainers, paliols or simiar articies of Fansport suppled
durng any part of the carage iher i betwsen e Port of n har of FON-CaTYING vosstE of hat Ownee 4k part of hes by of 0n bohal! of the Camer shall be raturmed 10 the Carerin
\oadng and the Poet of dscharge even though the teght o o Carrier. The Soregong p the Same order and condtion as handed over 1o e Merchant,
1he whoie camage has been colected by tm. viskre shall Ao ..,u\ wehore o CHWNEr, OPORINCE OF Tioss 11 NSt Wit A I8A SC05¢ad, weh Ieriors chean and within
9. Loading and Discharging. charge of any Wisel o wssel or cbjects ofer than, of I 1he Ime proscribed i 1ne Camers Wil of olewhare.
() Lowdieg chargng cf the caego shallbe amangecty 3NN 1o, Pe colufing westels of cbjects Ao 3 MUt in re- (D) The Meechart shasd be b %o e Casrier lor any loas,
he Camer o bis Agant spoct of & Colksion o GonkacE g SHMUETNgS Sv) Soletion In-
he Merchant shak, at bs tish sed expenss, handw andior 14, Governmant directions, War, Epidemics. ice, Strikes.  cumed by of sustaned 10 contarers. paliets of skmlar srtcies
s1o0e the cargo before loading and after dechagng wle. o trarapont GUNNG e Poricd Detwean handing over 1o Fe
Leading and decharging may commence without peoe no- () The Master and the Carrior shall fave Woerty 5 comgly  Marchant and raturn & 11he Carmiec
tice wih any oedee O disections of n cornec- CLAUSE
{cf) The Marctnt o Pés Agent shal tander the Cargo when he  Hon with e curmiage wnder this Contiact given by ary Gov- LS, Trade. Period of Resporsibility.
Vesed in Ty 8 bondt e an fst as the Vessel can recenve  emment oe Authorty, or iy BCg o puportieg toacton  {() n case tha Contraxct evidenosd by this B of Lnsing is seb-
nchatieg, € requirsd by B Carmor, cutside crdinary working  benall of such Government or Authority, or Pavng wder the  j6ct 1o e Carmiage of Goods by Sea Act of the Unied States
QUM NOBWIZESandng any custom of S port, 1 the Marchant  terma of the insurance on e Vessel the rgh 10 Ghw such  of Awarica, 1035 (U.S. COGSA., then the provisons stated in
s Agent fads 10 terder e cargo when the Vassel is ready ¢ dhmct s Act shall govern tefore lowdng and after dischange and
0 load or lais 10 oad as st a3 the Vessel can reconve ®a ot 20 WOulD  Proughout the entire lima the cargo s in he Carrier's custody
caigo, the Carmer srall be relievad of any cbigaton 10 108 expose e Vekssd O W1y Cargd 0NbOANT 30 risk of setzur,  and N which mveet frght stal De payalie o0 the cago com-
Such cango, T Wssd shal ba entitied 1o deave e POt with:  damage Of dedry. in ConsgaNGe of s, warike operations, g Into e Cammer’s custody.
vt further notos arvd e Merchant snak ba fabie 10 e Car-  blockade, nols, GV ComMIRons of FirACy, o any parson (K1Y the U.S. COGSA apphos, and urkess the naturs and veue
e Yo doadirmgh A7eor sy certime ChArges, J0ssas, cOsts  onboard to risk of Ioss of Me of freedom, o thist any such risk » v y 90
vt expansas incured by the Carrier has increased, e Mastar may dechargs fe Cango # B Porl N besn harded over to he Carmier and inserted in By B ot
() The Merchant or his Agent shal take dekvery of ihe Caeg: o ¢ port Lading. e Camar shall in o ewent bo or bocoms latke for
as fst 45 T Vossel can discharge incuding, i required by (< M il appese Tl epider o; labour  any k0ss of dATIGA 10 The CAIGO In W Awcunt wecoeding USO
the Carriee, outside ordnary working hows nomwithstanding  toubles. labour abstructions, Alrkes, locknuts (whether 500 per packnge of customary frawght et




Code Name: "COMBICONBILL™
Shipper

Reference No.
Negotiable
COMBINED TRANSPORT BILL OF LADING
Revised 1995

Consgd & order of

Notify partyladdress

Place of receipt

Ocean Veesel Port of oading (\(

\
Port of discharge Place of delivery Fresgnl payable al 9.n7 of @n; of Lading
P

Maris and Nos Quantity and description of goods &\ Grosg weight, kg, Measuramant, m '
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by

Capyright, publish
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Printed by the BIMCO Charter Party Editor




COMBINED TRANSPORT BILL OF LADING

Adopted by The Baltic and International Maritime Councll in January, 1971 (as revised 1995)
Code Name: "COMBICONBILL"
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* Combined transport
documents * Multimodal Transport
Operator

e CNUCED rules

CClI Parislle-de-France - Frédéric GAUTHIER © Tous droits de reproduction et de diffusion
interdits - 2017
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Foxt autharized Dy FIATA.  Copyright reserved

ORIGINAL

Piace of receipt

Pot of loading

Piace of delivery

Number and kind of packages Description of goods

acoording 1o the decianstion of the consignor

Declaration of inferest of the consignor Declared vakie for ad valorem rate according to
In Smety defivery (Clause 6.2) the deciaration of the consignor (Clauses 7 and 8),

JES N e o | b VIR Y,

The goods and instructions are accepted and dealt with subject to the Standard Conditions printed overieal.

Taken In charge In apparent good order and condition, uniess otherwise noted herein, at the place of receipt for transport and delivery as mentioned above.
One of thess Multmodal Transpart Bills of Lading must be surmendered duly endorsed In exchange for the goods. In Witness whereof the original
Multimodal Transport Bils of Lading all of this tenor and date have beon signed In the number statad below, one of which being sccomplished the other(s)
10 be void.

Fraight amoent Froight payabie st Place and date of issue

Cargo Insurance through the undersigned Number of Original FBUs Stamp and sigrature
DO not covered O Coveved according to attached Folicy

For delvery of goods please apply 1o:
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* FIATA and letter of credit
FIATA and * Acceptable
letter of credit & » RUU 600 rules

e conditions
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* NVOCC BILL OF LADING

* Non Vessel Operating
Common Carrier

Other * House bill of lading
documents 8 - Master bill of lading
| * Receiver role

* Double documentation
level




* NVOCC qualification
* No legal definition
Other * NVOCC sea carrier

documents * Door to door forwarding
Lo agent

* No carrier identification




* NVOCC document and Letter of Credit
* NVOCC ability
* As carrier



* NVOCC responsability and other players
* Working process
* Non compatible clauses
* Actual carrier responsability
* N.V.O.C.C. agent liability
* Actual carrier and documents bearer
* Consignee status



* Seaway bill
And letter of credit
Short transit time

Increasing documents transmission time
Contract proof

Non negotiable document

Road wayhbill

Consignee advantage

Sea waybill use

Shipping receipt

Consignee key impact



e Short forms

Other se3 * Utilisation
.. * Visibilité des clauses et
documents conditions du contrat
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* Electronic bill of lading
* Paperless
g * seaway bill by electronic
OTHER L4 * Data Freight Receipt
. * Working rules

* Registration of information
related to goods

e Confidential code
e Rotterdam rules

DOCUMENTS
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FULL TERMS OF THE CARRIER'S BILL OF LADING FORM*

1. Definition.
Marchart” inchades the shope. 1e eceiver, o CoNSIROL,
the consignes, he helder of e B of Lacing, P owner of

any custom of e port nnmuul’lhb

Page 2

orboard of on shom)

uummunmdww

umnmamwmmur—

the cargo and any
2, Nosdication.

d Bl of Laang

armval of the cano is solely kor e inkemation of the Caerier
and fakure 1 gve such nOBCIon shall not imvove the Car-
o in any Kabity nor releve the Marchant of ary obigaton
hareunder

3, Linbitfty for Carrisge Between Port of Loading and Port
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Hmummmhummlmm
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pon.
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he provisions of Tis Cause. of any
of the contract of car-
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y

are payatie
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the Veasel
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5. The Scope of Carriage.
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o other
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Multimodal transportation act (2)

* Registration, period
* Shipping company, freight forwarding
e Two other countries

e Multimodal transport document
* |ssue, to enter into a contract, signed

* Document of title : consignee or endorsee, rights and liabilities of the
consignor

e Contents : nature of goods, marks, packages, apparent condition,
MTO, consignor, taking in charge, place of delivery, issue, freight
payable, signature, intended journey route, terms of shipment

MT COURSE Frédéric Gauthier
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Non-Negotiable SEA WAYBILL
for Combined Transport
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Multimodal transport act (3)

e Reservation in the multimodal transport document
* Reservation specifying the inaccuracies
* To have accepted the goods in apparent good condition
 Evidentiary effect : taken in charge of goods
* Responsibility of the consignor
* The consignor shall indemnify
* No way limit his liability
* MTO liable for loss
* Arising out of delay, declaration of interest

MT COURSE Frédéric Gauthier
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Multimodal transport act (4)

* Non delivery
* Limits of liability

* Compensation

Sea /inland waterways and road

Not declared at the stage of transport

Mode of transport

Delay / freight payable

* Assessment of compensation

e Current commodity exchange price
* Loss of right to limit liability

* Total loss of goods

* notice

MT COURSE Frédéric Gauthier
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Multimodal transport act (5)

* Special provision for dangerous goods

* The consignor shall inform him of the nature

* The goods mays be at any time destroyed

* A lien on the consignement and the documents
* General average

* To avert danger to property in common peril

* Limitation on action

e arbitration

MT COURSE Frédéric Gauthier



* Thailand case
e CCC and COGSA
 Damaged during their voyage by sea
* Inland transportation / Thai CCC
* Not party of Warsaw convention

3- multi mOda| * Both domestic and international
transport bill multimodal transport

* Asean framework
* Multimodal transport operator

MT COURSE Frédéric Gauthier



e Definition
* Two different modes — one contract
* Goods taken in charge by MTO

Multimodal * Against payment of freight
- * Evidence of multimodal transport
transport bill otk

(2) * Principal
 Carrier to perform the carriage

* To hand over to and accept the
carriage

MT COURSE Frédéric Gauthier



Multimodal transport bill (6)

Delay

Liberties

Judgement of the ocean
carrier

Unpack the container — at the
risk and expense of the
merchant

To cancel the contract of
carriage

Awaiting trans shipment
Complete and final delivery
Merchant shall reimburse
War — hostilities - riot

MT COURSE Frédéric Gauthier



Multimodal transport bill (6)

e Accuracy

GOOdS e Use of container

e Ocean carrier container

\

A y
F'/- --

™
\\.

CO nta | n e r . Particulars of the contents

e The merchant warrants

pa C k@d by e Suitable for handling and carriage

e The merchant shall inspect the container

merChant ¢ Seals intact
\\_f 4

MT COURSE Frédéric Gauthier



Multimodal transport bill (7)

The right to open the
container without notice

Specific container unless
special arrangements

Special freights

Not responsible for the
function of special container

Temperature — stow the
content

MT COURSE Frédéric Gauthier




Multimodal transport bill (8)

Dangerous goods —
contraband

Stowage under deck
and on deck

Live animals and plant :
the merchant

Valuable goods under
declaration

Heavy lift : package
exceeding 2240 lbs
Gross marked outside

Delivery by marks
clearly stamped and
marked

Marks shown on BL

Written
application

Package —
documents

Overboarded —
discharged — the
merchant is liable




* Delivery
* At any time
* Geographic limits of the port of

Multimodal I‘\j/‘ISChErget, N
. ¢ ercnant s request In Writing
transport bill

* Seal of the container intact
(8) * Optional delivery

* Notification

* Transshipment

* Discharge of the goods

MT COURSE Frédéric Gauthier



Multimodal transport bill of lading (9)

F i r‘e e Unless caused by the actual fault

. * On the goods
Ll e n e Chargeable to the merchant
¢ Goods unclaimed

F re ig ht =10 d e Accuracy of contents

® Balance of freight
e Full and in cash

C h a rge S * The goods are not available : failure of inland carrier

MT COURSE Frédéric Gauthier



Multimodal transport bill (10)

To be jointly liable for

In need of sorting the payment

Notice of claim Limitation of liability

*Of loss *Value of the goods — loss
«Not apparent damage or profit-500S per package

*Without limitation ePartial damage
eNumber of container

eNumber of packages

MT COURSE Frédéric Gauthier



* General average
* Average agreement
» Before delivery of goods
* Accident, damage, danger, disaster

Multimodal * Goods and merchant Jointly

bill contribute
tra nsport | * Payment of sacrifices
(1 1) * Blame collision
 Carriage of metal products, lumber,
cotton

* Free of visible poisture
* grain

MT COURSE Frédéric Gauthier



: * Intermodal transportation
Mu |t| mOdal * Claims by the merchant against

transport inland carrier
document e Oceans carrier tariff
 Severability of terms
(12)

MT COURSE Frédéric Gauthier



What bankers
& traders
should know
about
multimodal
documents

* Documentary credit
* Discrepencies, confusions
e Multimodal BL
* Freight forwarders and carriers

e Difference between
marine/multimodal information

* Three functions of BL

* Sea ocean BL, through ocean BL,
combined BL, FIATA BL, MAWB and
HAWB

e clean

MT COURSE Frédéric Gauthier



4- multimodal transport of hazardous goods

* UN packaging
* Dangerous substances
* Risk of accidents
* Legislation and regulation
* Association of america railroad
WWwWw.aar.org

* Performance packagings for the transportation of
dangerous goods

www.tc.gc.ca/tmd/info/moc/drum/appll126 f.htm

* Permits of equivalent level of safety
* Depending on transport modes

MT COURSE Frédéric Gauthier


http://www.aar.org/
http://www.tc.gc.ca/tmd/info/moc/drum/appl126_f.htm

Carriage of dangerous goods

MT COURSE Frédéric Gauthier



Carriage of dangerous goods




CMI and multimodal transport
5- Political Multimodal contracts reality
Issue .

Containerization

Carriage by air

Electronic commerce environment

Multimodal COGSA

Door to door scope — performing carrier

Error in navigation defence

MT COURSE Frédéric Gauthier



Price for 40 ft (2TEU)

1000 - anon
900
G00 +
700 +
600

200 -+ 387
400 -

300 -
200 -+
100

G648

OSsss
B Foad
OSSS + transh.

MT COURSE Frédéric Gauthier



Shipowner and cargo package definition - Singapore conference
insurance Container then Rotterdam

e Door to door
¢ Inland segments

e Liability network
basis

e Conflict of laws

e Electronic
commerce
implications

e A per kilo basis

MT COURSE Frédéric Gauthier



The European transport policy

1985 year . » Road / sea / air

\ 4

Management of rail
European standards infrastructure and The white paper
transport operations

Transport

investment The eurovignette

MT COURSE Frédéric Gauthier



Physical internet and Multimodal transport

http://www.etp-logistics.eu/alice/en/news__ events/video/

.
Supply chain level J

o [

Service level

siapjoya)els

Infrastructure level

p™

aiempieH

Enablers

Figure S-1: Stakeholders levels and enablers



Pathway

Main innovations

Using Market

Expected Impact

1. Understanding
the demand for
synchromodal
transport

2. Optimize
alignment supply
chains and
synchromodal [
multimodal
services

3. New roles for
hubs in the supply
chain

4. An integrative
freight network
strategy

5. Transport chain
design and
operation for
synchromodality

6. Deploying ICT as
integrating
technology

Detailed demand
mapping and
forecasting tools. Big
data used for demand
prediction.

Tactics for transport
service and supply chain
alignment (e.q. hybrid
networks). Mind shift.

Mew value added
business models. Hubs
taking role in supply
chains for e.g.
postponed
manufacturing.

European core freight
network and access
networks ., multimodal
network management,
freight ITS

Seamless and
transparent freight
service networks in
Europe (gateway
networks, hub/spoke,
plus service levels)

Extended freight ITS
towards Integrated and
automated planning,
booking, operation

Transport service
providers,
SME networks

Supply chain
managers,
Logistics
managers,
Regulators

Real estate,
cluster managers,
transport service
providers, port
authorities,
Regulators

Metwork
managers,
corridor
managers, hub
managers

Transport service
providers, hub
operators

ICT sector,
Transport service
providers

MT COURSE Frédéric Gauthier

Load based, a-modal
planning and booking
possible due to
demand intel.

Tightly coupled
production/
distribution/
transport systems.

Healthy and stable
clusters, networks of
clusters.
Specialisation of hubs
in TEN-T.

Connected and
sustainable Pan-

European freight
TEN-T infrastructure

Increased diversity
and resilience of

transport services,
more Intermodality

Automated and
responsive
synchromodal
transport services



Fréquinicy of Tanspat

Figure 1.1: Freight customer requirements (CER, 2011)
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tonnes

ton-km

M < 300 km
W > 300 km

Figure 1.2: Spatial distribution of transport flows for road transport (2030; ACEA, 2011)

® Existentinternational hubs

@ Intand transport arex

@ Seaandferry pont
transport areas
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Physical

Internet

Figure 1: Interrelation between Roadmaps

MT COURSE Frédéric Gauthier



Pathway Innovations? For whom?

Detailed demand

. ] Load based, a-

1. Understanding the e = - Transport service modal planning

demand for forecasting tools. Big » nd booki

synchromodal data used for demand  PrOVIUErs, - a - c'I"'Fl

transport prediction SME networks possible due to
’ demand intel.

Tactics for transpoert

2. Optimize alignment service and supply Supply chain Tightly coupled
supply chains and chain alignment (e.q. managers, Logistics  production/
synchromodal / hybrid networks). Mind managers, distribution/
multimodal services shift. Regulators transport systems.

MNew value added
business iels. Hubs Real estate, cluster  Healthy and stable

3. New roles for hubs  taking role in supply ;?vn?éemraiﬁzfsmrt ::]I;Jcsltfsr:‘;rsnetwurks
in the supply chain chains for e.g. provicers, R

B port authorities, Specgllsatmn of
p ; Regulators hubs in TEN-T.
manufacturing.

MT COURSE Frédéric Gauthier




Pathway

4. An integrative
freight network
strategy

Innovations?

European core freight
network and access
networks , multimodal
network management,
freight ITS

For whom? Impact?

Connected and
Metwork managers, sustainable Pan-
cormidor managers, European freight
hub managers TEN-T
infrastructure

5. Transport chain
design and
operation for
Synchromodality

Seamless and

transparent freight
service networks in
Europe (gateway
networks, hub/spoke,
plus service levels).
Aligned with modular
loading and vehicle
technology.

Transport service Increased diversity
providers, hub and resilience of
operators. Vehicle  transport services,
and equipment more
manufacturers. Intermodality

6. Deploy ICT as
integrating
technology

Extended freight ITS
towards Integrated and
automated planning,
booking, operation

ICT sector, Autorna‘_ced and
responsive

synchromodal

transport services

Transport service
providers

MT COURSE Frédéric Gauthier




Pathway

1. Understanding the
demand for
synchromodal
transport

Overll innovation

Detailed demand mapping
and forecasting tools. Big
data used for demand
prediction.

Milestones

(orange: R&D, green: prod

market uptake)
Demand data analytics
Synchromodal demand
forecasting
Integration with demand
mapping tools

2. Optimize alignment
supply chains and
synchromodal [
multimodal services

Approaches for transport
service and supply chain
alignment (e.g. hybrid
networks). Mind shift.

Connect demand
forecast/supply methods
Production ftransport
optimization

Supply chain/transport
optimization best practices

MT COURSE Frédéric Gauthier




3. New roles for hubs
in the supply chain

New value added business
models. Hubs taking role in
supply chains for e.g.
postponed manufacturing.

Define hub business model
principles

Hub and cluster business
models

Smart specialization for hubs

4. An integrative
freight network
strategy

European core freight
network and acocess
networks , multimodal
network management,
freight ITS

KPI's and design principles
for EU freight network

EU freight network design,
TEN-T guidelines

Develop multimodal freight
network management

5. Transport chain
design and operation
for Synchromodality

Seamless and transparent
freight service networks in
Europe (gateway networks,
hub/spoke, plus service
levels). Aligned with
modular loading and vehicle
technology.

Synchromodal operation
principles and technologies
Performance based a-modal
transport planning and
booking

Modular transport technolgy
Synchromodal services
widely available

6. Deploying ICT as
integrating technology

Extended freight ITS
towards Integrated and
automated planning,
booking, operation

ITS Logistics architecture for
connected applications:
operational (ITS), tactical
(service design) and strategic
(BI / business intelligence).
Deploy connected ITS /
MTMS (multimodal TMS)
applications

Synchro ICT adoption
program

Orange: R&D
Green: Products
Red: Markets
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in urban freight

Identifying and assessing opportunities

Increase load factors.
Reduce freight vehicle movements.
Increase effectiveness

Reduce congestion

Towards a more efficient integration and

management of urban freight in the
transport system of the city

Towards a more efficient integration of
urban freight in the urban transport

system

Increase the number of available loading/unloading zones
Reduce the average number of kilometres per vehicle
Increase asset utilization

Better understanding of the impact of
land use on urban logistics acfivities

Increase the number of available loading/unloading zones
Reduce the average number of kilometres per vehicle
Create opportunities for the use of shorter-range, but more
energy and emission efficient vehicles.

Increase the load factor of vehicles

Properly locate the available loading/unloading zones

Enabling a more efficient management
of goods

Reduce the number of km per vehicles
Increase the load factor of vehicles
Increase the rate of available loading zones

Improving the interaction between long
distance freight transport and urban
freight

Reduce the average number of kilometres per vehicles
Optimise the network of consolidation/transhipment centres
Allow the use of electric vehicles for last mile deliveries

Better adapting the vehicles to
innovative urban freight delivery
systems
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Increase the load factor of vehicles
Reduce the number of km per vehicle
Increase the availability of loading and unloading areas




The need for change
Transportation systems supporting the supply chains
are stretched to the limit

FIGURE 2-3, ESTIMATED AVERAGE Dany TRUCK TRAFRC: 1993 Fiowns 2+4, Esrmaareo Averace DALy TRuck Taame: 2020

Growing traffic load from 1998 to 2020 on US highway infrastructure
Imagine 2030 and 2050



Business Models and Innovative
Services
Value creation logistics services and » Increase load factors.
more efficient operations » Increase asset/infrastructure utilization.
» Reduce freight vehicle movements.
» Increase first ime delivery.
» Increase customer satisfaction
e-commerce implications: Direct to « Maintain/Increase load factors.
consumer deliveries and functional » Reduce private vehicle movements.
logistics services + New business opportunities increasing employment.
» Increase first ime delivery.
» Increase customer (including ageing) satisfaction
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Encapsulation: Modular t-containers at all scales

Packaging Containers

Goods
1.2m
o 0,6m
| Pac aging 0,48m
containers Modular 0,36m
m-Packs fit 0,24m
= Handling ¢G12m
containers
o Modular

T-DOXesS 1

> Transport

containers

y vf |
> Transportation

carriers

TU Graz & N, Gazzard have lead the engineering and p
hca profect

of the first qenerations of m-Boxes in the Mo

Handling
Containers

1.2m

0.8m

?

0.6m

7

0,4m
0,3m
0,2m

0,1m




Reverse logistics and transport of waste
and recycling maternial

Increase load factors.

Increase asset/infrastructure utilization.
Reduce freight vehicle movements.
Increase customer satisfaction.

New business opportunities increasing employment.
Improve urban transportation policies

Designing and operating urban freight
delivery infrastructures

Increase the load factor of vehicles
Reduce the average number of km per vehicles
Reduce the environmental impacts of logistics buildings

Safety and security in urban freight

Reduce cargo lost.
Reduce accidents involving vulnerable road users

Cleaner and more efficient vehicles
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Reduce the emissions of pollutants from the vehicles
Increase the energy efficiency of the vehicles
Increase the availability of loading and unloading areas
Reduce the noise of urban freight
Enable night distribution




Evolving Towards Hyperconnected City Logistics

%4, Bicycle, scooter, drone Exploiting
most zone-appropriate
n-container transport,
handling & storage
modes, vehicles,

means & facilities

4 Urban transporter,
personal vehicle

Tramway, light rail,
metrobus, barge

@@l Urban truck

fl% Long-distance
* vehicle

Train

& Ship

——at. Plane, airship

<> Urban hub -.-

¥ OpenDC Building on synegies
A, between freight
logistics

Exploiting existing and people mobility

infrastructures
(subway, tramway) e |
and gradually - _ economic,
developing innovative =, environmental and

interconnected _._ 0 . - Societal eﬂiciepcy ?["d
infrastructures i sustainability

Montreuil B. & T. Crainic, 2012-12015

Aiming for gains in




Decarbonization

Energy efficiency:
urban passenger transport

+80% (pkm/kWh) *

Energy efficiency: long-distance
freight transport

+40% (tkm/kWh) *

Renewables in the energy pool Biofuels: 25%
Electricity: 5%
Reliability Reliability of transport schedules +50% *
Urban accessibility Preserve
Improve where possible
Safety Fatalities and severe injuries -60% *
Cargo lost to theft and damage -70% *

* Versus 2010 baseline

‘igure 1: Guiding objectives of the ERTRAC Strategic Research Agenda for 2030
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{millions)

2015
Swaden €500 €2.878 €3.234 €a.627
Nethedands  €4,631 €5,106 €5,600 €5,147
Italy €3993 €4.727 €5485 €6,326

Spaln  €3963 €4,776 €5677 €6,708
France  €17,969 €0,618 €321 €516
Germany  €27,54  €30.874 34552  €38451 €252
UK eq0105 €45,020 €49913 €54 840 €59,679

Source: Forrester Research Online Retail Forecast, 201270 2017 (Westemn Europe)
93341 Source: Forrester Research, Inc.

Figure 10: Forecast: European Online Retail Sales By Country, 2012 to
2017

PN

MT COURSE Frédéric Gauthier




Discussion

Your views, Global transport outlooks



