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Maritime transport DEMAND

Volume

70%80%

Value

Average annual 

growth of container 

traffic since 1980

+ 8%

In 2019: 11,8 
billion tons 

transported by sea

Seaborne transportation carries the majority of goods traded 
internationally



A snapshot of ships at sea on June, 1st 2021

https://www.marinetraffic.com/en/ais/home/centerx:-55.7/centery:47.0/zoom:2
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SHIPPING

Bulk Shipping General Cargo Passengers

Solid bulk
Liquid 
bulk

Container
Conventional

cargo
CruisesFerries
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Chemical products
Bulk cargo
food

Coal
Minerals
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Finished products
Components
Semi-finished products
Machinery
Food

The business areas of shipping

Wood and paper
Chemical products
Cars
Semi-finished
products
Finished products
Food



Maritime transportation and production process

Source: Haralambides, Hercules E. "Gigantism in container shipping, ports and global logistics: a time-lapse into the future." (2019): pp. 1-60.



International maritime trade 
by cargo type

(millions of tons loaded)

Source: Review of Maritime Transport 2020, UNCTAD



Global containerized trade, 1996–2020
(Million 20-foot equivalent units and annual percentage change)



World seaborne trade, by region
(percentage share in world tonnage)

Source: Review of Maritime Transport 2018, UNCTAD



Maritime traffic: forecast for the future

• MEDIUM-LONG TERM FORECAST: average 
annual increase of 3,2% between 2017 and 
2022 which will cover all segments of 
maritime transport but in particular 
containerized traffic and solid bulk cargoes

• The emerging economies will continue to represent the most 
significant part of maritime transport by size 

Source: Review of Maritime Transport 2020, UNCTAD



Maritime OFFER: naval gigantism

Since the start of containerization vessels have kept
growing in size.

WOOCLAP 1

Source: www.agcs.allianz.com



The naval gigantism



The naval gigantism



Why is it necessary to move products from one 
end of the world to the other?

• Cost/profit difference

• Absence of material or product

• absence or partial presence of design, production or 
maintenance skills

WOOCLAP 2



 geo-political scenario

 global GDP (Gross Domestic Product) trend

 international trends:
 Expansion of e-commerce

 processes of fragmentation of production/delocalization

 the development of global supply chains

 the characteristics of naval transport, port infrastructure, ships and 
routes

 increasing concentration in the liner shipping sector

 Digitalization and innovation in the port sector

 ….

The demand of maritime transport

• It is a derived demand

• Many factors can influence the trend of shipping:

Shipping is part of 
the global supply 
chain  it can be 

considered  a 
“barometer” of the 

international 
economy. 



Milan

Vicenza

3. Assembling of shoes and 
boxes 

Boxes

YESTERDAY…
North Italian market

Supply chains evolution

 body shoe

 shoes

 finished product

1. Production of leathers and soles 

2. Assembly of body shoes and soles 



Row materials 
(shoe leather)

Spain

Romania

China

Shoe 
production and 
assempbly

Italy

Brazil

North American 
market

Row 
materials: 
soles

Finished 
product

boxes

…TODAY

European
market

Supply chains evolution



Italian 
market

Alba

Yesterday's NUTELLA supply chain



Worldwide 
market

Today's NUTELLA supply chain



GDP growth rate

Much of this growth is driven by emerging developing economies such as Brazil,
China, India and those of the Middle East.



Annual % change in world GDP, international trade and 
maritime trade



Macro-political scenario

The macro-political scenario significantly contributes to shaping
the trend of international trade:

• China’s Belt and Road Initiative  growth of seaborne trade
volumes

• Trade wars (e.g. USA-China), the resurface of nationalism and
protectionism (e.g. Brexit), geopolitical tensions in the
Middle East and Latin America changes and uncertainty in
the three main sectors - dry cargo, tanker and container

• IMO 2020 regulations on polluting emissions: international
law requires that, from 1 January 2020, fuels used by ships
must have a sulfur content of 0.50% against the previous
3.50%.



The main routing alternatives between East 
Asia and Northern Europe



The main maritime corridors



Main and secondary routes
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• critical nodes in global supply chains, since they support international

economy and trade

• function of modal re-equilibrators (sea-land)

• They "capture" value for themselves and for the logistic-productive chain in

which they are embedded, generating money and employment.

ports 
competitiveness

competitiveness  of 
a Country

SEAPORTS play a key role in the economic 

growth of States

Seaports



Transpacifica

Transatlantica

Europa – Far East

Intra - Asia

25%

9%

38%

28%

Transpacifica

Transatlantica

Europa -Far East

Intra Asia

World Routes: evolving scenarios ..

27,6 mil TEU

24,7 mil TEU

8,1 mil TEU



The main routing alternatives between East Asia 
and Northern Europe

Source: T. Notteboom, Journal of Transport Geography 22 (2012) 164–178
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World seaports
More than 50% of 
global traffic is 
managed by Asian 
ports (high space, 
organizational 
efficiency and strong 
technological 
development).

Northern Range: modern 
infrastructure, high 
automation and efficient 
land connections with 
Central Europe

In Latin America, 
ports are 
characterized by 
low levels of 
automation and 
inefficient land 
connections.

In the Middle East there are very recent 
terminals, highly automated and with 
large spaces (most are transhipment
ports)



The main seaports in Russia



Type of flows passing through a seaport
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SEA LAND

Transhipment

EXPORT (outbound)

IMPORT (inbound)

Hinterland transport 
(road, rail, inland 

waterways)

PORT

EXPORT (outbound)

IMPORT (inbound)
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Classification of ports based on the flow of goods:

• gateway import, if the prevailing flow is from ship to 
truck / train.

• gateway export, if the prevailing flow is from truck / 
train to ship.

• di transhipment, if the prevailing flow is from bigger 
ships (deep-sea vessel) to smaller ones (feeder vessel).

Type of seaports



Top 20 seaports for container traffic (TEU)



Top 30 
ports in 
EU and 

Med 
(TEU) 



Container traffic in the main European ports
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The competitiveness factors of a seaport (gateway) are related to:

1.Geographical position of the port (respect to the sea and the 
hinterland)

2.Infrastructures and superstructures

 internal factors at the port: dredging, lengths of the docks, number 
and type of equipment, etc.

 external factors to the port: maritime network capacity, railway and 
road network, connections with dry ports, etc.

Competition among seaports
WOOCLAP 3
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3. Quality of service: times of public, private and 
nautical services, etc.

4. Costs:

 internal costs: handling and parking, maritime 
services, port taxes and charges, etc.

 External costs: connections with hinterland and 
sea routes.

Competition among seaports



Maritime network capacity

Old breakwater

New breakwater

GENOA portInfrastructural impact of gigantism



The port of Genoa
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Ports superstructures 
and infrastructures:

Competition among seaports
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Hinterland

Competition among ports

• The port hinterland is a land area over which a port 
sells its services and interacts with its users.

• Port hinterlands are strategic market areas to 
interact and compete (Notteboom and Rodrigue)



• CONNECTIVITY is the ability of a seaport to easily connect with
inland ports, airports, production and consumption areas
through logistics and transport networks.

• Therefore, both the efficiency of the Country (diffusion and
functionality of infrastructures such as transport and communications,
regulations, procedures and bureaucracy) and the degree of integration
of a country with its reference markets play a crucial role.

• "The port becomes an intermodal node par excellence where the
movement of goods is no longer sufficient in itself to guarantee the
success of the port, but transport to the hinterland is one of the main
determinants“ (SOURCE: Acciaro M. in SRM (2015), Italian Maritime Economy Risks and opportunities in

the center of the Mediterranean 2nd Annual Report, Giannini Editore, Naples

Source: Italian Maritime Economy 3°Rapporto Annuale, SRM, 2016

Competition among seaports: hinterland



ROAD transport

RAIL transport

INLAND WATERWAYS 
transport

How to connect the port with its hinterland?



Inland modal share

EU 27

Italy

Source: EUROSTAT



Inland modal share

Some selected ports



The Hinterland

• The competitiveness of a seaport strongly depends on the extent 
the cargo handled in the port can reach its hinterland 
destination.

• The importance of hinterland connections has been recognised
as one of the most critical issues in port competitiveness and 
development in most ports around the world. 

Need of smooth and seamless port-hinterland 
connections 

Note that increasing ship vessel size exacerbates the bottlenecks 
related to port hinterland connectivity!!!



A signigicant impact of gigantism

time

# loaded/
unloaded 
cntrs

time

# loaded/
unloaded 
cntrs

• Quay crane productivity decreases
• Need to size on peaks
• IT costs



How to improve hinterland connections

Ports around the world have developed multiple strategies to 
improve their hinterland connections, in response to the challenges 
imposed by:

• increasing traffic
• Impact of gigantism
• shrinking public budgets
• competition for road and rail use from passenger and 

personal vehicle
• proximity of many ports to densely urbanised areas



How to improve the PORT-HINTERLAND connectivity?

a) Infrastructures (extension, maintenance, …)

b) Planning and management of operations

c) Coordination and synchronization

d) Digitalization/IT/paperless and interoperability

e) Favour rail and inland waterways modes

f) Develop connections with inland terminals 

g) Develop CORRIDORS

WOOCLAP 4



How to improve the PORT-HINTERLAND connectivity?

a) Infrastructures (extension, maintenance, …)



How to improve the PORT-HINTERLAND connectivity?

b) Planning and management of operations

Giganstim concentration of flows in narrow time 
windows (peaks)!!!

• Better planning to reduce transit
times and costs

• More flexible organization

• Manage and control road traffic
flows (Truck Appointment Systems)



How to improve the PORT-HINTERLAND connectivity?

c) Coordination and synchronization

• One of the main issues related to the
development of adequate hinterland
connections in ports is the need to
coordinate multiple actors often with
conflicting mandates:
 Many stakeholders involved
 Different (sometimes conflicting)

objectives
 Different IT systems and working

modes
 Public and private entities
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IMPORTERShipping line

Land carrier(s)

Intermodal node Intermodal node

Terminal 
operator

Terminal 
Operator

Forwarder/Logistic operator / MTO

Shipping line/
Maritime agent

portport

Shipper Consignee
/Receiver

Land 
carrier(s)

A generic international shipment: 
stakeholders involved

Source: re-elaborated version on E. Musso slide
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IMPORTERShipping line

Terminal 
operator

Terminal 
Operator

Forwarder/Logistic operator / MTO

Shipping line/
Maritime agent

portport

Shipper Consignee
/Receiver

Road carrier Road carrier

A generic international shipment: 
stakeholders involved

Source: re-elaborated version on E. Musso slide
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Intermodal node Intermodal node

Road 
carrier

Rail
operator

Road 
carrier

Rail
operator

Terminal 
operator

Terminal 
Operator

Forwarder/Logistic operator / MTO

Shipping line/
Maritime agent

IMPORTERShipping line portport

Shipper Consignee
/Receiver

Source: re-elaborated version on E. Musso slide

A generic international shipment: 
stakeholders involved



The stakeholders involved in maritime – port logistic

PORT 
AUTHORITY

SHUNTING 
COMPANY

RAIL 
OPERATOR

CUSTOMS

MTO –
MULTIMODAL 

TRANSPORT OPERATOR

NVOCC

SHIPPING 
LINE/MARITIME 

AGENT

INSPECTORAT
ES

Public body

Private subject

PORT GUARD

TERMINAL 
OPERATOR

SEASIDE PORT/ TERMINAL

ROAD CARRIER

CUSTOMS 
POLICE

LANDSIDE
/HINTERLAND

NAUTICAL 
TECHNICAL 

SERVICE 
OPERATORS

FORWARDER 3PL-4PL

RAILWAY 
INFRASTRUCTURE 

MANAGER

STEVEDORS



How to improve the PORT-HINTERLAND connectivity?

d) Digitalization/IT/paperless and interoperability

To speed up times 
and reduce costs!



How to improve the PORT-HINTERLAND connectivity?

e) Favour rail and inland waterways modes

• Increasing traffic flows

• Gigantism: peaks of traffic

• Sustainability issues
(environment and society)

Need to increase
the railway
transport and 
inland
waterways!



Transport modes

Low congestion, accidents, noise



rail

road

Air

Sea

CTa

CTm

CTf

CTs

Distance

The competitiveness of the different modes varies depending on the

distance due to the incidence of terminal costs.

Modal choices based on costs and distance

Hoover diagram

Cost per ton

150-200 1000



How to improve the PORT-HINTERLAND connectivity?

f) Develop and improve connections with inland terminals 

(Dry ports, freight villages)

• to increase port throughtput
• To  relieve ports from 

congestion (negative 
externalities)

• to decrease costs to handle 
goods

FA
R

M
ED

IU
M

C
LO

SE



How to improve the PORT-HINTERLAND connectivity?

f) Develop and improve connections with inland terminals 

(Dry ports, freight villages)

DRY PORTS The tendency to move some port functions to the

hinterland is related to the difficulties to increase the in-port

capacity due to the infrastructural and economic constraints of the

ports.



How to improve the PORT-HINTERLAND connectivity?

G) Develop CORRIDORS

Italian Customs Fast Corridors



How to improve the PORT-HINTERLAND connectivity?

G) Develop CORRIDORS

IKEA Fast Corridor

Geofencing technology



Questions?
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