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A LOOK TO 

 

2.1.1 CLASS  

 

ON 

 

“Maritime sustainability and Motorways of the Sea “  



Synopsis Attending students have different knowledge depending on their graduation. Thus this first 

course aims to provide a basic understanding of transportation systems, sustainability of 

transport systems, MOS-motorways of the sea and related topics. 

This way students will be able to attend the other five courses where topics are explained in 

deeper.  

Learning 

Outcomes 

After attending this course student should be able to: 

1. Understand the figures and definitions relevant to transportation systems 

2. Develop a clear understanding of the sustainable development and sustainable transport 

3. Be familiar with the European policies on transportation. 

4. Understand how to simulate a transport system 

5. Make choices on transport systems based on economic approach  

6. Understand the port organization and port procedures 

7. Be familiar with the concept of the intelligent transport systems applied to maritime 

transport 

8. Know the main international environmental laws 

9. Be familiar with ship characteristics 

10. Understand the meaning of energy management in port and on board  



 

Syllabus 
Transportation systems 

 Figures in transport 

 Sustainable development 

 European Union policies  

 Simulation of transportation systems 

 Economic analysis 

 Intelligent transportation systems-ITS 

Maritime transport organisation 

 Logistics scenario and involved operators 

 Shipowners and Motorways Of the Sea 

 MTO-Multi Terminal Operators organisation 

 The role of Customs in maritime transport and MOS and relevant technologies 

 Design of a container terminal 

 Interaction between ports and cities 

 Ship design and on boards apparatuses 

Environmental aspects and energy management 

 IMO-International Maritime Organisation role and environmental laws 

 Energy management in ports 

 Energy management on board 

 Technologies for environmental sustainability 



First week 

08.09.15 

09:00 - 

11:00 

Transport systems basic definition 

08.09.15 

11:00 - 

13:00 

A survey on EU TEN-T and MOS policies 

08.09.15 

14:00 - 

18:00 

Simulation of transport system 

09.09.15 

09:00 - 

13:00 

Economic analysis in transportation systems 

09.09.15 

14:00 - 

16:00 

The role of Port Authorities 

09.09.15 

16:00 - 

18:00 

Design a new container terminal 

10.09.15 

09:00 - 

13:00 

Logistic scenario and involved operators 

10.09.15 

14:00 - 

18:00 

Ship owners and MoS 

11.09.15 

09:00 - 

13:00 

The role of customs in maritime transport and MoS 

11.09.15 

14:00 - 

16:00 

Technology systems in transportation corridors 

11.09.15 

16:00 - 

18:00 

Link EU and Africa countries through MoS 

  



Second week 

14.09.15 

09:00 - 

13:00 

ITS Systems 

14.09.15 

14:00 - 

18:00 

MTO organisation and challenges 

15.09.15 

09:00 - 

13.00 

IMO role and environmental laws 

15.09.15 

14:00 - 

18:00 

Interaction city-port 

16.09.15 

09:00 - 

13:00 

Ship classification, ship design and on board 

apparatuses 

16.09.15 

14:00 - 

18:00 

Ship classification, ship design and on board 

apparatuses 

17.09.15 

09:00 - 

13:00 

Energy management in ports 

17.09.15 

14:00 - 

18:00 

Energy management on board 

18.09.15 

09:00 - 

13:00 

Energy management in ports 

18.09.15 

14:00 - 

18:00 

Energy management on board 



  

 

 

This morning outcomes 

 

 Understand the figures and definitions relevant to transportation systems 

 Develop a clear understanding of the sustainable development and 

sustainable transport 

 Be familiar with the European policies on transportation. 

  



 

 

 

 

MOBILITY NEEDS 

 

 A  long story  



Peoples  had always mobility needs (migration)... 

 

 

 

 



The history of mobility of peoples and goods is also the history of extraordinary 

technological innovations…. 

 

 

 

 

 

 

 

 

As early as 3000 BC  

the yoke and the chariot  

mounted on wheels were  

invented  

 

 

 



maybe not all the innovation  had an immediate development ... 

 

 

 

  



in fact most of the means of transport we can use today were developed over 

the past two hundred years 

 

 

1783        nineteenth century 

 

 

 

 

 

1863       1885 

 

 

  

 

 

1903  



…and new ideas are arising… 

 

 

 

  



…and the world of transport is quickly changing due to the many new IC 

available technologies (ITS-Intelligent transport systems) 

 

 

         V2V 

 

         V2I 

 

         autonomous guided vehicles 

 

         …. 

 

 

 

 

 

 



Also the history of maritime transport is quite long…. 

 

 

 

….from dugout canoe …   

 

 

 

…to medieval ships …. 

 

 

 

 

…to modern ships  (Zoe-MSC
1

)   

  

                                                           
1 19.224 teu, 396 x 59 m 

The twenty-foot equivalent unit (often TEU or teu) is an unit of cargo capacity often used to describe the capacity of container ships and container terminals. It is based on the 
volume of a 20-foot-long (6.1 m) intermodal container, a standard-sized metal box which can be easily transferred between different modes of transportation, such as ships, 
trains and trucks. 

https://en.wikipedia.org/wiki/Container_ship
https://en.wikipedia.org/wiki/Container_terminal
https://en.wikipedia.org/wiki/Intermodal_container


New technologies systems will allow to control the maritime traffic to allow 

more safety, less consumption, less pollution…. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



  

 

 

 

 

 

 

 

 

 

 

CORNER CASTINGS  

 

 

 

 

 



      

  



 

 

 

 

 

 

 

THE OFFER OF TRANSPORT 

 

A planning process 

  



 

The phenomenon of transport arise from the demand for mobility of goods 

and people in relation to the various economic and social needs, models of 

life, etc. 

 

The demand of mobility should be satisfied through an offer of   transport, 

that is realized in the multiplicity of modes  of transport (classified road, rail, 

sea and air) that define a complex system made up of the means of transport, 

infrastructure, technologies and relevant services. 

 

The offer of transport should be based on the current and future mobility 

demand. 

 

A planning process is required to develop the offer of transport. 

  



From a general point of view Transportation Planning can be defined as  

"a collaborative and participatory process involving public agencies, 

organizations, all the stakeholder in a comprehensive look at urban, 

regional, national, European scale … 

For a given area, planning means to examine demographic characteristics 

and travel patterns, shows how these characteristics will change over a given 

period of time and evaluates alternative improvements for the transportation 

system." 

 

 

  



Two examples of long-term planning 

 

Construction of the New Rail Link  

through the Alps (NRLA) 

It will favor the transfer of traffic from  

road to rail and enables implementation  

of Swiss legislation for conservation  

of the Alpine environment.  

Itis creating a fast and efficient railway link.  

At its heart are the two base tunnels under  

the Gotthard and Ceneri. The new Gotthard route  

is a high-speed rail link.  

 

The Gotthard axis of the NRLA is  

Switzerland's largest-ever construction project.  

The Gotthard Base Tunnel is scheduled to become  

operational at the end of 2016,  

the Ceneri Base Tunnel at the end of 2020. 

  



ERTMS-ETCS European Rail traffic Management System-European Traffic 

Control System 

 

ERTMS aims at replacing the different  

national train control and command  

systems in Europe.  

 

 

The deployment of ERTMS will enable  

the creation of a seamless European  

railway system and increase  

European railway's competitiveness. 

ERTMS has been designed to be fully  

interoperable across Europe  

 

Following an intense ten year phase of research and development, validation 

of the ETCS standard was carried out from 2000 to 2007 with real scale projects 

underway in parallel. 

 

 

  



ERTMS has two basic components: 

 

 ETCS, the European Train Control System, is an automatic train protection 

system (ATP) to replace the existing national ATP-systems; 

 

 GSM-R, a radio system for providing voice and data communication 

between the track and the train, based on standard GSM using frequencies 

specifically reserved for rail application with certain specific and 

advanced functions.   

 

The European Railway Traffic Management System (ERTMS) is a major 

industrial project developed by eight UNIFE members - Alstom Transport, 

Ansaldo STS, AZD Praha, Bombardier Transportation, CAF, Mermec, Siemens 

Mobility and Thales - in close cooperation with the European Union, railway 

stakeholders and the GSM-R industry. 

 

 

 

  



Data are needed to develop a planning process. 

 

Different data sources concerning transportation systems and the mobility 

demands are available at national and international level. 

 

 

 

Eurostat is the statistical office  

of the European Union situated  

in Luxembourg.  

Its task is to provide the  

European Union with statistics  

at European level that enable  

comparisons  

between countries and regions 

 

 

  



At EU level EUROSTAT provides every year a statistical pocketbook on  

transport systems in Europe. 

 



    



 

 

 

 

  

 

 

A FEW FIGURES 

 

The relevance of transport systems to economy  



There is a strong link between economic growth (GDP
2

) and mobility demand. 

 

 

From a social point of view it 

should be noted that the 

conditions of greater or lesser 

efficiency of the transport 

system are reflected on all users 

(citizens, businesses, 

institutions, etc.).  

                                                           
2 GDP-Gross Domestic Product is the monetary value of all the finished goods and services produced within a country's borders in a specific time 
period. GDP includes all of private and public consumption, government outlays, investments and exports minus imports that occur within a defined 
territory. Put simply, GDP is a broad measurement of a nation’s overall economic activity. 
GVA-Gross Value Added is that measures the difference between output and intermediate consumption. Gross value added provides a value for the 
amount of goods and services that have been produced, less the cost of all inputs and raw materials that are directly attributable to that production. 
GVA + taxes on products - subsidies on products = GDP 

 
 

http://www.investopedia.com/terms/v/value.asp
http://www.investopedia.com/terms/e/export.asp
http://www.investopedia.com/terms/i/import.asp
http://stats.oecd.org/glossary/detail.asp?ID=1163


A few figures on the relevance of transport systems 

 

 

    



Modes of transport
3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
3 Note the widely adopted transportation measurement unit  [tonne-kilometers].  

It should be better to write t*km. 

 



 

 

 

 

 

 

EXTERNAL COSTS 

 

Side effects of transport to society 

  



Unfortunately, passenger and freight transports contribute to many and 

different kinds of negative effects on  the environment, people health, 

buildings, etc. 

 

Carbon dioxide (CO2) is the primary  

greenhouse gas emitted through  

human activities. While CO2 emissions come  

from a variety of natural sources,  

human-related emissions are responsible  

for the increase that has occurred in the  

atmosphere since the industrial revolution.   

 

A source of CO2 is the combustion of fossil  

fuels such as gasoline and diesel  

to transport people and goods.  

Around 1100 millions of tons of greenhouse  

gas emission per year(mainly CO2)  

are due to transport (EU-28). 

The main part of them are due to  

the road transport mode. 

Note that around 30% of energy consumption is due to transport 



   



     

pollutants: 

 

NOx  Nitrogen Oxides 

SOx  Sulphur Oxides 

CO   Carbon Monoxide 

PM  Particulate Matter  

Etc…. 

 

 

 

 

  



Accidents 

Around 30.000 persons die each year in accidents in the European union 

 

 

 

  



 

 

 

Congestion  

 

 

 

 

Noise 

 

 

 

 

Land use 

 

 

..etc.  



Such side effects give rise to various resource costs that can be expressed in 

monetary terms: time costs of delays, health costs caused by air pollution, 

productivity losses due to lives lost in traffic accidents, abatement costs due to 

climate impacts of transport, etc.  

 

When side effects of a certain activity impose a cost upon society, economists 

speak of such a cost as an external cost: 

External costs are costs to society and - without policy intervention - they are 

not taken into account by the transport users. Transport users are thus faced 

with incorrect incentives for transport supply and demand, leading to welfare 

losses. External cost categories: 

 Accidents 

 Air Pollution 

 Climate Change 

 Noise Congestion 

 Other external costs 



 

The total external costs of transport in the EU 

plus  Norway and Switzerland in 2008 

amount to more than € 500 billion,  

or 4% of the total GDP 

 

On top of these, the annual congestion cost of 

road transport delays amount to between € 

146 and 243 billion . 

 

 

About 77% of the costs are caused by passenger transport and 23% by freight.  

 

  



Road transport modes have by far the largest share in these costs (93%).  

This can be explained by the large share of road in the overall transport 

volume as well as their higher average external costs per passenger-km or 

tonne-km.  

Passenger cars have a share of about 61%, followed by trucks (13%), vans (9%), 

two-wheelers (6%) and buses (4%).  

 

From the non-road modes: 

 aviation has the largest share in external costs with about 5%, although 

only intra-EU flights are included.  

 rail transport is responsible for less than 2% and inland shipping for only 

0.3%.  

 

Note that shipping was not included in the previous data. 



In contrast to the benefits, the external costs of transport are generally not 

borne by transport users and hence not taken into account when they make a 

transport decision.  

 

The internalisation of these costs means making such effects part of the 

decision making process of transport users.  

 

This can be done directly through regulation, i.e. command and control 

measures, or indirectly through providing the right incentives to transport 

users, namely with market-based instruments (e.g. taxes, charges, emission 

trading, etc.) 

  



To avoid misunderstanding… 

all the transport modes produces their own  negative side effects… 

 

Specific studies have been done on external costs of maritime transport  

  



 

  



 

  



 

 

 

 

 

 

 

 

SUSTAINABLE DEVELOPMENT AND SUSTAINABLE TRANSPORT 

 

a look to your future 

  



A more sustainable approach must be followed in the sector of transport within 

the wider concept of sustainable development 

 

There are many definitions of sustainable development, including this 

landmark one which first appeared in 1987 (Brundtland Commission):  

 

"Sustainable development is development that meets the needs of the present 

without compromising the ability of future generations to meet their own 

needs." 

 

Others definitions are available. 

 

For example  The Universal Declaration on Cultural Diversity (UNESCO, 2001) 

elaborates the concept by stating that "... cultural diversity is as necessary for 

humankind as biodiversity is for nature” 

 

Discussion about the feasibility of a “sustainable development” is still ongoing.  

 

http://en.wikipedia.org/wiki/UNESCO


In July 2009 the Commission adopted the Review of The Sustainable 

Development Strategy of the European Union (EU SDS). 

 

It is a framework for a long-term vision of sustainability in which economic 

growth, social cohesion and environmental protection go hand in hand and 

are mutually supporting. 

  

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52009DC0400


The overall aim of the EU Sustainable Development Strategy is to identify and 

develop actions to enable the EU to achieve a continuous long-term 

improvement of quality of life through the creation of sustainable 

communities able to manage and use resources efficiently, able to tap the 

ecological and social innovation potential of the economy and in the end 

able to ensure prosperity, environmental protection and social cohesion. 

The strategy sets overall objectives and concrete actions for seven key priority 

challenges for the coming period until 2010, many of which are 

predominantly environmental:  

 Climate change and clean energy  

 Sustainable transport  

 Sustainable consumption & production  

 Conservation and management of natural resources  

 Public Health  

 Social inclusion, demography and migration  

 Global poverty and sustainable development challenges 

 

 

 



 

Eurostat in its report on “Sustainable development in 

the European Union” adopted more than 100 

indicators to give an overall picture of whether the 

European Union has achieved progress towards 

sustainable development in terms of the objectives 

and targets defined in the strategy.  

 

The report does not aim to give an absolute 

assessment of whether the EU is sustainable, as there 

is no political or scientific consensus on what this 

state of sustainability would be, or on the optimal 

levels for many of the indicators presented here. 

 

 It aims rather at an assessment of progress towards the objectives and targets 

of the EU SDS, which are intended to put the European Union on what has 

been implicitly defined as a path to sustainable development.  

 

As such, the report provides a relative assessment of whether the EU is moving 

in the right direction given these objectives and targets. In doing so, the focus 

is on ‘sustainable development’ rather than ‘sustainability’ 



  



Note that “Sustainable development” is not a new concept.  

 

The Club of Rome, in its early years, focused on the nature of the global 

problems, the “problematique”, on the “limits to growth” and on new pathways 

for world development. 

 

 

MIT researchers worked for the Club of Rome and they published a couple of 

scientific reports: 

 “The development limits” 

 “Toward global equilibrium”: 

 

In the second one it was stated that: 

“There are limits to development that must be transformed into global 

balance. We must begin to think with a global and long-term perspective…”  



It was 1973 !!!!! 

 

The Club of Rome was founded 

in 1968 as an informal 

association of independent 

leading personalities from 

politics, business and science, 

men and women who are long-

term thinkers interested in 

contributing in a systemic 

interdisciplinary and holistic manner to a better world. The Club of Rome 

members share a common concern for the future of humanity and the planet.  

About the sustainable transport 

 



 

COMMISSION OF THE EUROPEAN COMMUNITIES 

Brussels, 17.6.2009 

COM(2009) 279 final 

COMMUNICATION FROM THE COMMISSION 

A sustainable future for transport: Towards an integrated, technology-led and user friendly system 

 

The ETP-European transport policy has assisted social and economic cohesion 

and promoted the competitiveness of the European industry.  

 

Transport is a complex system that depends on multiple factors, including the 

pattern of human settlements and consumption, the organization of 

production and the availability of infrastructure.  

Owing to this complexity, any intervention on the transport sector must be 

based on a long-term vision for the sustainable mobility of people and goods, 

not least because policies of structural character take long to implement and 

must be planned well in advance. 



Policy objectives for sustainable transport 

The goal of the ETP is to establish a sustainable transport system that meets 

society’s economic, social and environmental needs and is conducive to an 

inclusive society and a fully integrated and competitive Europe. 

 

 Quality transport that is safe and secure 

 A well maintained and fully integrated network 

 More environmentally sustainable transport 

 Keeping the EU at the forefront of transport services and technologies 

 Protecting and developing the human capital 

 Smart prices as traffic signals 

 Planning with an eye to transport: improving accessibility 

  



 

Concerning interaction port-city 

 

 

COMMISSION OF THE EUROPEAN COMMUNITIES 

Brussels, 18.10.2007 

COM(2007) 616 final 

COMMUNICATION FROM THE COMMISSION 

Communication on a European Ports Policy 

  



2. EXPANDING CAPACITY WHILE RESPECTING THE ENVIRONMENT  

2.1. Development of new, or improvement of existing facilities 

Because it is necessary to redevelop the port area of the city, and/or shift the 

port industry and related hinterland traffic, for environmental and security 

reasons, away from the city-centre. The city can then plan for a better use of 

areas particularly fit for its citizens, passenger transport, cruise tourism, 

cultural or indeed residential or other economic activities. 

2.4. Improve air emissions 

Air quality is a concern in most of the larger ports. Significant reduction of 

air pollution from ships and hinterland transport from/to ports is essential for 

a sustainable growth….. 

5 ESTABLISHING A STRUCTURED DIALOGUE BETWEEN PORTS AND CITIES  

The relationship between cities and their ports remains one of 

interdependency and should be ruled by long-term strategic vision and 

planning. It is therefore important to both the port and to the city to 

strengthen their association. Promoting the image of European ports and 

providing greater public access to them are subjects to be mainly left to the 

ports themselves, regions and Member States.  

  



This can be done at the level of city planning, for example in terms of 

collective transport offer – but also by organizing port festivities, open days, or 

similar activities. We must try to reconcile port activity with culture, sea-

related tourism and city-development at large. There is also need to preserve 

Europe's maritime identity, a field in which ports can have a considerable role 

to play since they have served for centuries as nodal points not only for 

transportation but also as meeting points of different civilizations. This 

process should also help better integrating ports into cities and city life. 

  

  



 

 

 

 

FOR INFO 

 

If you like to know more…. 

  



http://ec.europa.eu/transport/themes/sustainable/index_en.htm 

 

  

http://ec.europa.eu/transport/themes/sustainable/index_en.htm


  

  



  



 

Maritime transport has not been regulated with regards to emissions to the 

air until recently. Was the MARPOL 1973/1978 convention which through its 

Protocol of 1997 including the Annex VI introduced for the first time 

standards to prevent the air pollution from ships in May 2005.  In this first 

version of the Annex VI a global sulphur cap limiting the sulphur content in 

the fuel to 4.5% was introduced. NOx emissions resulted also limited through 

the adoption of the NOx Technical Code (Tier I and Tier II standards) and a 

more stringent SOx emission control area (ECA) was established in the Baltic 

Sea where the sulphur content in the fuel was limited to 1.5%. In July 2005 the 

MARPOL Annex VI resulted amended and new North Sea and English Channel 

SOx ECAs were introduced, although these were not fully enforced until 

November 2007.  The last review of the MARPOL Annex VI took place in 2008 

when a progressive reduction of SOx emissions from ships was planned and 



introduced to the annex: reducing the global sulphur cap to 3.5% by January 

2012 and to 0.5% by 2020 subject to a previous feasibility review; and reducing 

the sulphur content in fuels used in SOx ECAs to 1% by July 2010 and to 0.1% by 

January 2015. Moreover same amendments also introduced new NOx emission 

limits for the so called Tier III engines, applicable to ships constructed after 

January 2016 and operating in NOx ECAs. Finally the revised Annex will also 

allow to designate ECAs for SOx, PM and NOx. 

  



  



The Commission communication "Rio+20: towards the green economy and 

better governance" from 2011 also included a section on sustainable 

development. The communication refers to the Europe 2020 strategy as an 

effective tool for delivering sustainable development in the EU 

   



Based on the latest trends, the Europe 2020 target related to greenhouse gas emissions 

seems within reach.  

In line with the encouraging developments of recent years, the reduction of greenhouse 

gas emissions could exceed the target and reach 24% by 2020 

 

  



  



 


