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Comparison of Transport Modes
Market Shares

Source:

www.inlandnavigation.org/

Comparison of Transport Modes
Cargo Development
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Source:

www.inlandnavigation.org/

Comparison of Transport Modes
Cargo Development

Source:

www.inlandnavigation.org/

Comparison of Transport Modes
Container Development
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Comparison of Transport Modes
Cargo Capacity

High Low

Air Cargo Truck Rail Intermodal Rail Carload Rail Unit Water

Fastest, most reliable 
and most visible.
Lowest weight, 

highest value and 
most time-sensitive 

cargo.

Slower, less reliable 
and less visible.
Highest weight, 

lowest value and lest 
time-sensitive cargo.

Fast, reliable and 
visible.

Range of weight and 
value.

Rail intermodal 
competitive with 
truck over longer 

distances.

$1.5 / lbs 5 - 10¢ / lbs 3¢ / lbs 1¢ / lbs 0.5 - 1¢ / lbs 0.5¢ / lbs

Comparison of Transport Modes
Service Aspects
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Parcel LTL Truck Truckload Railcar
load

Multi-
railcar

Unit train Barge load

Shipment Size (lbs)
Transport Charges ($/ton)

10,000,000

1,000,000

100,000

10,000

1,000

100

10

1

Comparison of Transport Modes
Costs Aspects

Source:

www.inlandnavigation.org/

Comparison of Transport Modes
Environmental Aspects
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• Overall transport and handling cost

• Transit time (door-to-door)

• Consignment security

• Service reliability

• Service comprehensiveness

• Availability of real time information

Comparison of Transport Modes
Other Selection Criteria

Costs
(cents/

ton-mile)

Unit
capacity

(tons)

FlexibilityLinehaul
speed

(miles/hr)

Air
Pollution

0.3 - 3.0 1,000 -

60,000

“door-to-door” service
to almost any inland
point

Low

1.0 - 8.0
12,000

permit “door
service between many
inland ports

Medium

4.0 - 15.0 10 to 25

service is

(cents/
ton-mile)

Unit
capacity

(tons)

FlexibilityLinehaul
speed

(miles/hr)

Air
Pollution

1,000 -

can provide
“door-to-door” service
to almost any inland
point

10 - 60

50 - permit “door-to-door”
service between many
inland ports

20 - 40

range of direct
limited

to areas adjacent to a
waterway

3 - 10

High

Water

Rail

Truck

Reliability is sometimes more important than speed. 
IWT is reliable and competitive in terms of costs.

Energy
(BTUs/

ton-mile)

990

1,720

3,420

Energy
(BTUs/

ton-mile)

990

1,720

3,420

Modality

Comparison of Transport Modes
Other Selection Criteria



21-3-2016

7

Inland vessels reach more destinations over shorter distances. 
In Belgium, France and the Netherlands more than 30% of the IWT traffic 
is carried over a distance less than 50km.

Comparison of Transport Modes
Port - to – Door Costs per Container

Comparison of Transport Modes
IWT as an Alternative for Road Transport
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Think green to get (g)old

Comparison of Transport Modes
Green Logistics

Fuel Economy & Carbon Footprint
http://www.ntm.a.se/ntmcalc/Default.asp

Input Screen

Comparison of Transport Modes
Green Logistics
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Climate- damaging Carbon Dioxide emission (g / tkm)

Boeing 747-400

Heavy truck

Rail, Diesel

Rail, Electric

S-Type container vessel

PS-Type container vessel

0        100       200       300      400      500      600      700      800

(S-Type: 6,600 TEU; PS-Type: 11,000 TEU)

Source: www.maerskline.com

Comparison of Transport Modes
Green Logistics

Comparison of Transport Modalities
Multi Modal and Intermodal Transport
Developments in Intermodal Transport
Cargo Consolidation
Hinterland Connections
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Multi Modal- and Intermodal Transport
What is it? 

Multi Modal Transport:
the movement of goods in >=2 different 
modes of transport, using transhipment, 
organized by one carrier (MTO), 
applying one contract, one document, 
one liability, one price.

Intermodal Transport:
the movement of goods in one and the same loading unit or 
vehicle, which uses successively several modes of transport, 
without handling of the goods themselves in changing modes

Multi Modal- and Intermodal Transport
What is it? 
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Unimodal Transport: 
the transport of goods by one mode of transport, 
by one or more carriers.

Transport Documents:
If there is only one carrier, he issues his own transport document, e.g. a 
bill of lading, airway bill, consignment note
If there is more than one carrier, for example, carriage from one port via 
another port to a third port with transhipment at the intermediate port, 
one of the carriers may issue a "through bill of lading" covering the entire 
transport. 
Depending on the back clauses of this through bill of lading the issuing 
carrier may be responsible for the entire port-to-port transport, or only for 
the part which takes place on board his own vessel.

Multi Modal- and Intermodal Transport
What is it? UNCTAD Definitions

Intermodal Transport
The transport of goods by several modes of transport from one point or 
port of origin via one or more interface points to a final port or point 
where one of the carriers organizes the whole transport.

Transport Documents:
Depending on how the responsibility for the entire transport is shared, 
different types of transport documents are issued:
• Segmented transport - if each carrier only takes responsibility for his 
own track, he issues his own transport document, e.g. bill of lading, 
airway bill, consignment note. 
• Multimodal transport - if the carrier takes responsibility for the entire 
transport, he issues a Multimodal Transport Document.

Multi Modal- and Intermodal Transport
What is it? UNCTAD Definitions
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Multi Modal Transport
Parties, Functions & Relations

Classic Transport: Multimodal Transport:

Shipper Forwarder

Trucker

Airline

Shipowner

Railway

Forwarder acts as 
intermediate

Shipper MTO

Trucker

Airline

Shipowner

Railway

MTO acts as 
carrier

Warehouse Warehouse

• Issue Bills of Lading as Contract of Carriage 

• Take the responsibility to carry goods from point A to B

(can be : Port-Port  or Point-Point, also Multi Modal)

Port – Port shipment

Point – Point shipment

Multi Modal Transport
Carriers: Activities
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Possession 
of equipment

Possession 
of ships

Market 
share

Main 
activities

Example
companies

Non Carrier 
MTO
(NC-MTO):
without own
equipment

Carrier MTO
(C-MTO):
has own
equipment

Non Vessel Owning
MTO (NVO-MTO) 
or 
Non Vessel 
Operating Common 
Carrier (NVOCC): 
without own ships

40 %

60 %Vessel Owning
MTO
(VO-MTO):
has own ships

Forwarder
Ship’s Agent
Trucker
Integrator
Railway
Terminal Operator

Kühne & Nagel
PAN Agencies
……
Federal Express
CSX
Port of Seattle

Conference Carrier
Non Conf. Carrier
Inland Water Carrier 

Hapag Lloyd
Evergreen Lines
……

Multi Modal Transport
Carriers: Typical MTO versions

Multi Modal Transport
Contract relations: Example VO-MTO

Shipper VO-MTO

Railway
operator

Terminal
operator

2nd Sea 
Carrier

Trucking
company

CIM
Contract

Container
Handling

Agreement

Connecting
Carrier

Agreement

Trucking
Contract

Storage
Contract

MM
Transport
Contract

Public
Warehouse
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Multi Modal Transport
Contract relations: Multimodal standard contracts

Type

FBL
FIATA Bill of Lading

FCT : Forwarders 
Certificate of Transport

FWB: FIATA Multimodal 
Transport Waybill

Multidoc ’95
Multiwaybill ’95
Company-own B/L for MMT

Negotiable

Yes

No

No

Yes
No
Yes

Functions

Proof of Receipt
Proof of Ownership
Transport Contract

Regarding the legal and liability situation 
we must differentiate between an internal and external part.

• Internal part:
rules the legal relationship of an MTO
with different transport operators (carriers)

• External part:
concerns the relation with the owner of the goods
(shipper)

Multi Modal Transport
Contract relations: Liability of the MTO (1)
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Sea RiverAir RailRoad

Transport Activities and Parties
Contracts & Liabilities: Conventions

Hague / 
Visby Warsaw CMR COTIF

Rhine,
Danube

UN Conventions on the 
International Multimodal Transport of Goods (MT-convention)

Internal part: mainly by rules per module:
• Air traffic:     Warsaw convention
• Sea traffic:   Hague and Hague–Visby rules / Hamburg rules
• Road traffic: CMR
• Rail traffic:   COTIF / SMGS

External part: two main streams:
• Network-solution: respecting the rules and laws already  

developed for the modalities applied.  The liability depends 
on the mode where the damage occurred.

• Uniform-solution: the MTO contract is an own contract, 
independent from uni-modal agreements.  There is one 
uniform liability, independent from where damage occurred.

Multi Modal Transport
Contract relations: Liability of the MTO (2)



21-3-2016

16

Legal framework for International Multimodal transport

• The UN Conventions on the International Multimodal 
Transport of Goods (MT-convention) signed in 1980.  
The MT-Convention is not in force yet!

• UNCTAD/ICC Rules for Multimodal Transport 
Documents

Multi Modal Transport
Contract relations: Liability of the MTO (3)

Source: http://www.aktiv-assekuranz.de)

Multi Modal Transport
Contract relations: Liability of the MTO (4)
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Composition

Connection

Interchange
Decomposition

Local / Regional Distribution
National / International Distribution
Transport Terminal

Intermodal Transport
Transport Chain

Shipping Ports Destination Ports

Feeders Feeders

Rotterdam
HUB

Transport

Hongkong
HUBManila

Jakarta

Antwerp

Le Havre

Hamburg

Intermodal Transport
Transport Chain: Shortsea shipping as feeder

Singapore
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Intermodal Transport
Transport Chain: Feeder Lines

C
o

st
s

Origin Destination

Composition

Connection

Connection

Interchange

Decomposition
C(T)

Transshipment

C(cp)

C(cn)

C(I)

C(cn)

C(dc)Local / Regional Distribution Cost

National / International Distribution Cost

Intermodal Transport
Costs function
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Intermodal Transport
Costs function

Intermodal Transport
Costs function
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• Mode of transport:
The method of transport used for the conveyance of goods e.g. road 
transport

• Type of means of transport:

The type of vehicle used in the transport process

e.g. semi trailer

• Means of transport:
The vehicle used for transport of goods

e.g. closed semi trailer for 22 pallets

Intermodal Transport
Equipment Definitions 

Unitization:
Reduced handling gives savings in labour, packaging and damage.

Economics of scale:
in hub- / spoke networks, large modern trucks, or seagoing vessels, or 
barges, or trains  give increased load capacity.

Environmental effects
Through a switch from the road to more environmentally friendly modes, e.g. 
shortsea, rail, inland shipping.

Multi Modal Transport Combinations
Benefits
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Multi Modal Transport Combinations
Conditions

Ideal practices for the transport modes involved
Example: if customs require that all containers should fully deconsolidate, 
to allow for a thorough cargo check, then the concept of intermodality is 
violated.

Adequate terminal handling infrastructure
Sufficient capacity, fast handling, limited dwell time.

Efficient interfaces
Interoperable sea/rail/road networks, prompt information flow, effective 
documentation processing and customs clearance)

Integrated infrastructure and transport means
Intermodal design of the trans-European transport networks, 
harmonise standards for transport means, pricing, rules, exchange of 
information etc.


