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Abstract

Every year, we observe extreme weather phenomena and changes in our climate.
The wasteful use of energy and resources and the increasing transportation of
products around the world affect the environment and in order to minimize the harm,
further action must be taken. The European Commission, working towards the
protection of the environment, has published several strategies examining the
factors responsible for this situation and providing several solutions. In the thesis,
these strategies are analyzed. The strategies concern mainly the air pollution and
the protection of the environment but examine also the sustainable use of the
marine environment, the protection of the fauna and flora and the importance of
safety in the European seas. One of these papers, which pays special attention to
the marine environment, is the Integrated Maritime Policy or else called, the Blue
Paper. The paper recognizes the importance of using the seas and the oceans in a
sustainable manner and promotes the cooperation between the European
Countries. In the dissertation, the effects of the Integrated Maritime Policy to the
Port of Rotterdam are examined.

In the thesis, a brief history, important figures of the Port of Rotterdam and
information on the Maasvlakte 2 project are provided at first. Additionally, the efforts
of the Port Authority to create a port that is not only successful but also accessible
and sustainable are analyzed. The current situation in the European Union and the
Netherlands, as far as the air pollution is concerned, is examined and measures and
actions taken by the European Countries in order to achieve a decrease in the
emissions of greenhouse gases are also provided. Moreover, measures taken by
the City of Rotterdam and the Port Authority to decrease the air pollution are
examined.

In the last part of the thesis, the effects of the Integrated Maritime Policy to the Port
of Rotterdam are analyzed. These effects are mainly projects, in a testing phase or
projects already used in other ports, which can lead to a decrease of the
greenhouse gases’ emissions and can be useful tools to the Port Authority to handle
effectively the increasing amount of cargo paying also attention to the environment.
The conclusion of the thesis is that the Policy has overall a positive effect to the Port
of Rotterdam. On the other hand, there are still difficulties which must be considered
and problems to be resolved.
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Chapter 1: Introduction

1.1 Introduction

Over the past years, we have witnessed many changes in the world and probably,
the most important one is the climate change. Due to the greenhouse effect an
increase in the temperature occurs, leading to the melting of the ice and causing a
rise of the sea level. Europe, with a coastline of 70,000 km that goes along four seas
(the Mediterranean, the Baltic, the North and the Black Sea) and two oceans (the
Arctic and the Atlantic), is highly linked with the sea and is affected by this climate
change. Its financial situation is depended on the sea as tourism, shipping,
shipbuilding, fisheries and ports bring high revenues, making Europe an important
player in the world economy. In order to become more competitive, the European
Countries should not only take advantage of the sea and its benefits but also protect
it. The changes in the climate and the deterioration of the maritime space brought
forward the importance of the environmental protection and the necessity of a
sustainable marine environment.

Shipping is an important sector for the European economy. The European countries
are benefited by the rapid increase of international trade through the ports and
shipping in general. On the other hand, this increase in trade has caused an
increase in the use of transportation modes leading to the ruin of the environment.
Although the shipping sector is accused to harm the environment by causing air
pollution and CO, emissions, shipping is more energy efficient than other modes of
transport, like truck. The European Commission in an attempt to lower the
congestion in the European roads and achieve a modal shift towards other
transportation modes introduced an Integrated Maritime Policy (Blue Paper) to
promote the idea of secure and safe shipping.

In 2007, the European Commission adopted the Blue Paper concerning the
countries of the European Union. In this paper, the importance of the sea and its
protection is underlined. The sea does not only regulate our climate but provides the
citizens with food, resources and energy. With the development of technology,
people had the ability to extract value from the sea but did not consider the
consequences of their actions. The Commission realized the urgency of the matter
and through this Blue Paper provided the necessary framework to protect our
environment and more specifically our maritime space.

The European Commission, through the Integrated Maritime Policy, will pursue
several actions and projects. The goal of the Commission is to reduce the CO,
emissions and the pollution caused by shipping, to create a network of clusters and
also a roadmap that will help achieve a spatial planning by all member states.
Moreover, the Commission wants to create a barrierless transport space for the
European countries, eliminate actions such as pirate fishing and promote the
cooperation between the coastguards of the member states in order to achieve a
maritime surveillance network. This network is necessary for Europe so that the
challenges concerning navigation safety, law enforcement, marine pollution and
security in general, are met.




The Maritime Spatial Planning is a key element of the Integrated Maritime Policy.
Through this Planning, common principles for the European countries concerning
the sustainability of the environment will be achieved. Moreover, the cooperation
between stakeholders and the public authorities will be increased, and they will work
together in order to coordinate their actions and optimize the use of the maritime
space. In that way, both the marine environment and the economic development will
be benefited. The Maritime Spatial Planning will improve the decision making
process and its goal is to achieve a sustainable use of the marine resources and
create a balance between the different sectoral interests.

In our everyday life, we can all observe the deterioration of the environment. Climate
changes, extreme weather events, the rise in the temperature and the sea levels are
just a few examples. It is important to take action now and start protecting the
environment. The European Union’s policies will provide the necessary framework
and will promote the cooperation between countries. By that, the idea of a
sustainable maritime environment is clearer than ever before and can be applied in
practice.

1.2 Aim of the work and relevance of the topic

The aim of the thesis is to examine and analyze the effects of the Blue Paper,
published by the European Commission, to the Port of Rotterdam and whether it will
actually help the Port to become more sustainable.

The most important element of the Blue Paper is that it manages the impact of
human activities on the marine environment and promotes the efficient use of the
maritime space. Research and technology can be applied in order not only to
achieve economic growth but also the sustainable use and the protection of the
marine environment. Thus, the Blue Paper can increase the sustainable use of the
seas and the oceans. Furthermore, it promotes the idea of a common European
market. In that way, problems that occurred in the transportation of the goods from
one European port to another, due to bureaucracy, documentation and several time-
consuming procedures will occur less frequently. The Maritime Spatial Planning,
which is a key instrument of the Blue Paper, helps public authorities and
stakeholders to coordinate their actions and work towards common goals and
principles. By achieving common principles in the European Union, the decision
making process is simplified. The permit and licensing procedures will speed up and
port authorities will benefit. The European Commission is trying also to increase the
cooperation between the coastguards of the European Countries, so that the seas
are secured more efficiently and the cases of terrorism, smuggling and trafficking
are reduced.

The Netherlands is a country with great history in the shipping sector and also a
country which is directly linked to the sea. Moreover, as a great part of the country is
located below the sea level, the protection of the environment is essential. Working
towards that direction, the City of Rotterdam, in cooperation with the Port of
Rotterdam, has established the Rotterdam Climate Initiative. The main goal of the
initiative is the reduction of the air emissions and more specifically the reduction of
the Carbon Dioxide emissions. The Port of Rotterdam has become over the years,
the biggest seaport in Europe dealing with a great flow of products every day. On
the other hand, it is also responsible for the greatest amount of these emissions due




to the exhaust fumes by the vessels. Currently, the port is expanding and the new
port area of the Maasvlakte 2 is being built in order to deal with the increased
volume of products. The Port Authority is facing the challenge of having not only an
efficient and productive port but also a sustainable and an accessible one. Thus,
based on the decisions of the Rotterdam Climate Initiative and on the new
regulations applied by the European Union, the Port Authority is looking for ways to
comply with the Blue Paper and achieve the sustainable use of the environment.

The sustainable development of the Port of Rotterdam is of great economic and
social importance not only to the Netherlands but also to the European Union. The
Port works as a link in the trade between Asia and Europe and employs many
people. Therefore, the decisions of the European Commission affect directly the
Port of Rotterdam.

Based on the afore-mentioned arguments, the topic of this thesis is of great
relevance to the shipping sector. The port authorities, realizing the impact that
shipping has to the environment, are trying with their decisions and actions to
protect it. The environmental groups are also playing an important role in this
process. With the cooperation of companies and port authorities, a sustainable
environment is no more an unreachable dream but it is actually possible to happen.

1.3 Research methodologies and data sources

The research methodology which was used in this dissertation is the open literature
and desk research methodology. Based on this methodology, the necessary
framework was set, the thesis structure was constructed and the problem, the
research question, hypothesis and the objectives of the thesis were defined. In
general, this methodology was important to have a clear view of how the dissertation
will proceed.

The data sources which were used in this thesis are the following:
1. Internal and external reports
2. Articles and attendance in conferences
3. Secondary data

The majority of the data was obtained by reports and documents. First of all, it was
important to study the European Commission’s reports concerning the Integrated
Maritime Policy, the Maritime Spatial Planning, the protection of the environment
and the sustainability of ports. Secondly, it was necessary to study the internal
reports of the Port of Rotterdam and the reports about the different projects that are
carried out and aim in increasing the sustainability of the port.

The attendance in the Ports and the Environment conference and the TOC Europe
was quite helpful as the author had the opportunity to hear about the latest news in
the industry with regard to sustainability and to the protection of the environment
and also talk with people who have long work experience. Additionally, magazines
such as the Green Port magazine have articles about the changes and the decisions
in the shipping sector concerning the environment.




Lastly, secondary data were obtained in order to reach the conclusions concerning
the topic of this dissertation. These data were mainly obtained by Eurostat which
has a database available to the public, with data for Europe and also for the
Netherlands. Some data were also obtained from the Organisation for Economic Co-
operation and Development (OECD). Moreover, national databases like the ones of
the Ministry of Housing, Spatial Planning and the Environment and the Ministry of
Transport, Public Works and Water Management were helpful in the data selection
process. Lastly, the author obtained data from the Rotterdam Climate Initiative
concerning the emissions of greenhouse gases in the Rijnmond area and the
decisions and projects of the City of Rotterdam.

1.4 Research questions
The research questions that were asked in this dissertation were the following:
4+ Does the European Commission’s Blue Paper affect the Port of Rotterdam?

4+ Does the Blue Paper affect the Port of Rotterdam in a positive or in a
negative way?

Based on the acquired data, the author expects to reach the conclusion that the
Blue Paper affects the Port of Rotterdam. Moreover, even though there are positive
and negative aspects of this paper, overall the effect to the Port of Rotterdam is a
positive one. This is expected as the Paper promotes the idea of the sustainable use
and the protection of the maritime environment. Additionally, the Port of Rotterdam
can cooperate with other European Ports, based on the framework provided by the
Paper, towards common goals. In that way, actions can be taken in a faster way as
through this cooperation, the Port of Rotterdam can save time in the decision
making process and increase not only its efficiency but also its sustainability.

1.5 Thesis structure

The structure of the thesis is represented in Figure 1.1.

Chapter 1: Introduction

In this chapter the aim of the work and the relevance of the topic are analyzed.
Additionally, the research methodology, question and hypothesis of the thesis are
considered.

Chapter 2: The European Commission’s strategies

In the second chapter, the strategies published by the European Commission are
analyzed. These strategies are the ones concerning the shipping sector and the
protection of the marine environment. The strategies analyzed here are the
Sustainable Development Strategy, the White, Green and Blue Papers and the
Maritime Spatial Planning.




Chapter 1: Introduction
Problem definition, framework and methodology

Chapter 2: The European
Commission’s strategies

I |
y

Chapter 4: The effects of the Integrated Maritime Policy to the Port of
Rotterdam

Chapter 3: The Port of Rotterdam

v

Chapter 5: Conclusions

Figure 1.1: Thesis structure Source: Elaborated by the author

Chapter 3: The Port of Rotterdam

In the third chapter, the history of the Port of Rotterdam and the changes that have
occurred over the years are analyzed. Moreover, the actions that were taken by the
Port Authority to achieve a sustainable and accessible port are explained. The
construction of the Maasvlakte 2 area is analyzed as this project is considered the
most sustainable one nowadays. This project is analyzed extensively in the thesis
because it affects the maritime environment of the area and the construction of such
a mega-project is a remarkable event not only for the Netherlands but also for
Europe and the world.

Chapter 4: The effects of the Integrated Maritime Policy to the Port of Rotterdam

In this chapter, an analysis of the air pollution caused by the shipping sector occurs.
Moreover, the air emissions of the different transportation modes of the European
Union and the Netherlands are examined. In regard to the air pollution, the actions
taken by the City and the Port of Rotterdam to protect the environment are also
analyzed. Lastly, the effects of the Integrated Maritime Policy to the Port of
Rotterdam are examined, current projects which aim in reducing the emissions of
greenhouse gases are analyzed and further actions are discussed.

Chapter 5: Conclusions

In the final chapter, a summary of the thesis’ findings is provided.




In Figure 1.2 the relationship between the objectives and the structure of the thesis

can be observed.

Relationship between Thesis Objectives and Report Structure

Thesis objectives

Ch. 1

Ch. 2

Ch.3

Ch.4

Ch.5

To analyze the actions
of the Port of
Rotterdam which will
increase the
sustainability and the
accessibility of the
port.

To examine how the
Maasvlakte 2 project
can increase the
sustainability of the
port area.

To examine how the
strategies published
by the European
Commission can lead
to the protection of the
marine environment

To analyze the
Integrated Maritime
Policy and examine the
goals of the European
Commission as far as
the sustainable use of
the seas is concerned.

To analyze the
greenhouse gases’
emissions of the EU
and the Netherlands

To examine the
positive effects of the
Integrated Maritime
Policy to the Port of
Rotterdam

To examine the
negative effects of the
Integrated Maritime
Policy to the Port of
Rotterdam

o= strong relationship; o= weaker relationship

Figure 1.2: Relationship between thesis objectives and report structure

Source: Elaborated by the author




1.6 Difficulties and possible improvements

The amount of time which was available in order to complete the research for this
dissertation was limited and for that reason, part of the thesis is based in data and
publications which already exist. Additionally, the data which were used in the thesis
were mainly until 2007 and therefore, for the years 2008, 2009 and for the next
decade, the data which were obtained were based on forecasting models. The
author has done all possible, with the use of web resources and of periodical
articles, to update the data and the material used in the dissertation.

Another difficulty that occurred during the process was the language barrier. The
Dutch government has published studies concerning the deterioration of the
environment and the actions taken by the regional authorities to protect it.
Unfortunately, most of these studies are written in Dutch and the author was not
able to use them.

As far as the effects of the Integrated Maritime Policy are concerned, the main
objective of the thesis, limited studies exist. This mainly occurs due to the fact that
this policy was published in 2007. These studies were made by the European
Commission in order to examine, in a theoretical level, how this policy can affect the
European Union in general. In regard to the environmental protection and the
measures that the Port Authorities can take towards that direction, the only study
that has been made and can be compared to what is examined in this thesis is a
study by the Port of Géthenburg.

The trade between countries and the use of the environment and its resources are
increased significantly. In order to protect the environment, use it in the most
sustainable way and minimize the pollution caused by the shipping sector, further
actions need to be taken. Both in regional and in national level, the countries must
cooperate to resolve the existing problems and take drastic measures. Thus, the
national governments, together with the Port Authorities, should use research to
come up with technologies that can be applied in ports, so that the harm caused by
actions, like loading and unloading cargo, to the environment is reduced effectively.




Chapter 2: The European Commission’s Strategies

2.1 Introduction

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

without compromising the ability of future generations to meet their own needs”.!

The European Commission has proposed over the years several strategies
concerning the socially, ecologically and economically sustainable development of
the European Countries. These strategies provide an important framework for the
countries to increase their sustainability but in no means should the national
organizations depend only on them. On the contrary, the national organizations
must create policies based on the strategies but also adjust them to the needs and
problems of each country.

In this chapter, the main strategies are analyzed in chronological order from the
oldest to the most recent one. These strategies are the Sustainable Development
Strategy, the White, Green and Blue Papers and the Maritime Spatial Planning.

2.2 The Sustainable Development Strategy

The first, important step towards a better world was the Sustainable Development
Strategy in 2001. The major point of this strategy was that in the long run, social
cohesion, environmental protection and economic growth should go hand in hand. In
that way, not only economic growth will be achieved but also a healthier
environment will be delivered to the next generations.

The strategy focuses on several problems that are posed as severe threats. These
problems are the following?:

e Greenhouse emissions

e Food safety

e Threats to the public health due to chemicals
e Poverty

e Ageing of population

e The decrease of bio-diversity

e Transport congestion

Most of these unsustainable trends are known for a long time. The European
Commission suggests in the strategy that in order to address these problems in an
efficient way, urgent action, new approaches to policymaking, political leadership,
global responsibility and participation by all parties and at all levels are required.
Additionally, the European Commission has divided the strategy in three parts. The

! World Commission on Environment and Development (the “Brundtland Commission”, 1987, at:
http://europa.eu/eur-lex/en/com/cnc/2001/com2001_0264en01.pdf)
2 European Commission, The Sustainable Development Strategy




first part is a set of cross-cutting recommendations and proposals that aim in making
the policy more effective and the sustainable development achievable. The second
part is a set of specific measures and objectives which deal with the biggest threats
and challenges in Europe. The final part consists of steps which will implement the
Sustainable Development Strategy and also review its overall progress.

In order to achieve sustainable development, policy coherence must be improved.
All policies and sectors should have as their central objective the sustainable
development. The result of the policies must be judged by their level of contribution
to the sustainable development but to achieve this, the policy makers must have
better information so that they can deal with uncertainty and risk.

There are many ways to make sustainable development happen. First of all,
markets can be reformed to get right prices and influence the behavior of
businesses and individuals. Services and products will be developed, fulfilling the
economic and social needs and easing the pressure off the environment. Secondly,
investments in technology and science lead to innovation and new technologies.
These new technologies can reduce pollution by using fewer natural resources.
Thirdly, open policy processes are an important aspect of the sustainable
development as they promote the cooperation between conflicting parties and also
the involvement of the business and the citizens in the policy making process. The
involvement of the citizens improves policy and decisions can be taken in a more
transparent way. Lastly, the European Union should not only consider the current
Member States but also the future ones. Moreover, as Europe is part of the world,
the decisions of the Union on sustainability affect the rest of the world. Therefore,
the Union should cooperate with other countries and with international institutions in
an effective way.

With respect to the environmental protection, the Sustainable Development Strategy
suggests that the European Union should reduce the greenhouse emissions in order
to meet the Kyoto commitment and also increase the use of alternative fuels such as
biofuels. Conclusively, concerning the land use management and the improvement
of the transport system, the Union aims to shift from road to more environmental
friendly transport modes like short sea shipping and rail.

2.3 The White Paper

The European Commission issued the White Paper in 2001 providing guidelines
with regard to transport. Over the years, the demand for products and transport has
increased dramatically leading to the importance of policies. These policies are
necessary in order to respond to this increasing demand but also to create a
transport system which is on the one hand modern and on the other hand
economically, environmentally and socially sustainable.

The first White Paper was published in 1992. This was only the start as some of the
objectives were fulfilled but due to the technological development, different
objectives and needs came up. Therefore, the importance of new, revised papers
was identifiable.

The White Paper of 2001 was published as a response to the problems of
congestion, environmental damage and the unequal growth of the different




transportation modes. The increase of the transportation by road may show that this
mode has adapted in a better way to the needs of a modern transport system but on
the other hand leads to other problems like congestion. Congestion is a serious
threat to Europe as can be the reason for a loss of its economic competitiveness.
Based on the paper, the problems in the organization of the European transport
system are partly attributed to the fact that users do not consider all the costs they
generate like accidents, infrastructure, congestion and environmental destruction.

As more and more companies relocate in order to reduce their production and labor
costs, delays due to congestion lead to financial losses. Thus, a developed transport
system is important for the European economy. The White Paper suggests as a
solution a more selective public funding, which will promote the construction of
major projects which are fundamental for the improvement of the Union’s territorial
cohesion and for the removal of bottlenecks. Moreover, an efficient transport system
is essential as it will allow taking advantage of the globalised trade and the internal
market. Additionally, a shift in the balance between the transportation modes will not
only decrease congestion and remove several bottlenecks but will also promote the
environmental protection as road transport is responsible for the 84% of CO,
emissions attributed to the transport sector. °

Transport is an important part of the White Paper. The European Commission’s
main goal is to revitalize the railways in order to shift the balance from road to rail.
By revitalizing the railway sector, the Commission aims to increase the competition
between the railway companies. The opening-up of the market will encourage the
companies to restructure and also take account of safety, work conditions and social
aspects.

Another key instrument of the Paper is that it promotes the transport of the goods by
inland waterways and short sea shipping. These modes are currently underused but
can be a solution to the problems of road congestion and of the railways’ lack of
infrastructure. The ports, through the inland waterways, can connect in an efficient
way and increase their profits as they will save time and money by bypassing the
bottlenecks and the problems occurring due to congestion.

In order to achieve efficient and clean transport, certain measures need to be taken.
First of all, the use of the infrastructure should be charged based on the category of
the infrastructure, the weight and size of the vehicles, the distance, the time of the
day and all other factors that damage the environment, the infrastructure or affect in
any manner the congestion. Second, technology can be used to achieve safer and
cleaner transport as intelligent systems can be used to manage efficiently the
infrastructure, locate the transferred cargo immediately and deal with any problems
that may occur in the transportation process. Lastly, the Commission can regulate
the transport within the European boarders but to create an efficient and sustainable
system, the Commission should take under consideration the international
regulations. Thus, the Commission should cooperate with international
organizations, like the International Maritime Organization, so that Europe’s interests
are safeguarded at a global level.

The European Commission, with this White Paper, pays great attention to the
environment. Its purpose is to create a balance between the several transportation
modes in order to make a shift to more environmental friendly ones and also to

3 European Commission White Paper, 2001
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increase the safety in shipping so that the risk of accidents leading to pollution is
minimized.

2.4 The Green Paper

Europe is surrounded by sea and is highly connected to it. Although many European
citizens live close or beside the sea, they are not quite familiar with its importance
and with its participation in their everyday life. Moreover, they cannot always see
that the oceans play a key role in the modulation of the climate. The European
Commission, in the Green Paper, focuses on the protection of the sea through
Maritime Policies. The aim of the Commission is to have the European Countries
treat the seas holistically and not only enjoy the benefits the oceans provide them,
but also respect them and protect them.

Through the Green Paper, the Commission wants to increase the European citizens’
awareness of the importance of the seas and the oceans in every step of our lives.
The Commission aims to create the right balance with this Paper, between the
environmental, economic and social aspects of the sustainable development.
Moreover, as oceans are part of the world, it is necessary to have cooperation
between the different nations for the protection of the seas but also each nation has
to create each own, specific rules based on its problems and needs. Additionally,
the coordination between the different levels of the government is necessary so that
the policies and the action plans represent the decisions of the sectors involved.

The maritime sector is of significant importance to Europe. Shipping is not only used
for the international trade, but through tourism and shipbuilding, brings high profits to
the countries of the European Union and employs approximately 350000 people in
ports and in related services. Additionally, the ports and the maritime transport are
key parts of the logistic and supply chains as they connect the European Union with
the world market. For this reason, the European countries are constantly trying to
find new ways to increase their competitiveness in order to maintain their position in
the market.

In the Green Paper, the necessity for the protection of the environment and the seas
is once again recognized. Thus, the European Commission suggests that
technology and knowledge should be used in order not only to collect marine data
but also to find alternative solutions that will help in the sustainable development of
the environment, such as biofuels. Moreover, the Commission seeks to promote the
idea of clusters that will increase the development and the well being of the maritime
sector. This can be achieved due to the joint innovation and research and also due
to the knowledge which will be shared between the participants.

Lastly, an important aspect of the Paper is the development on safety. As incidents
like trafficking, terrorist activities and smuggling happen more and more frequently
over the years, it is necessary to develop systems that will provide real time
information on the vessels. By using tracking systems, the public authorities will be
able to monitor economic, human and other activities, provide information to vessels
in navigation and minimize the risk for illegal activities.

4 European Commission, The Green Paper
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2.5 The Integrated Maritime Policy — Blue Paper

In the Blue Paper, the European Commission recognizes the importance of the seas
to life. The coasts and the maritime environment of Europe are key elements of
prosperity and well being because they do not only provide the citizens with
resources, food and energy but also regulate the climate and are ideal for the
Europeans’ vacations. Additionally, they are used as trade routes and increase the
economic and competitive position of Europe to the world market. Technology can
be used on one hand to extract more value from the oceans but on the other hand,
to increase their sustainability. In order to protect the maritime environment and
respond to the different challenges, the European Commission has announced the
Blue Paper. This Integrated Maritime Policy is based on the recognition that the
afore-mentioned matters are related and linked and that all parties participating in
the decision making process should cooperate and coordinate their actions towards
their common goal, the environmental protection.

The Blue Paper’s aim is to change the policy and decision making process with the
interaction of the different, involved parties and also to create a work program which
will contain projects such as a barrierless marine transport space, a network of
clusters and a network between the Member States for maritime surveillance.
Maritime surveillance is highly important to Europe in order to ensure that the sea is
used safely and also that the maritime boarders are secured. For this reason and to
deal with cases of marine pollution, accidents, safe navigation and overall security,
the Commission wants to promote the cooperation of the coastguards of all Member
States and to create an integrated network of e-navigation and vessel tracking
systems which will be helpful to the various public agencies.

This Integrated Maritime Policy focuses in five main areas. These areas are the
following:®

¢ The maximization of the sustainable use of seas and oceans

e The use of innovation and knowledge in the maritime policy

e The achievement of a high quality life in the coastal regions

e The promotion of the European leadership in the International Maritime
Affairs

e The raise of the visibility of a maritime Europe

Shipping is an important sector for Europe and its economy. In order to achieve a
growth in the sector but also use the oceans in a sustainable manner, several steps
need to be taken. Although the transport of goods by ships is a solution to the road
congestion problem, problems like low public investments and time consuming,
complex procedures that vessels face when travelling from one European port to
another, are major issues that do not allow the shipping sector to develop in the
most efficient and possible way. The European Commission envisages a barrierless
marine transport space where ports cooperate to make the travelling between them
easier.

Technology, knowledge and innovation are key elements for the maritime policy. As
marine research is quite expensive, inefficiencies are not afforded. Thus, it is
essential to achieve the cooperation of the policy makers, the scientists and the

> European Commission, The Blue Paper, an Integrated Maritime Policy
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industry in order to avoid duplication and to achieve the prediction of the climate
change’s effects not only on the marine environment but also on the maritime
activities.

Taking into account the opinions of the participating parties, such as the
stakeholders, the parliaments and governments of the Member States and the
European Commission, an environmentally sustainable future is feasible.

2.6 The Maritime Spatial Planning

The European Commission adopted on 2007 an Integrated Maritime Policy or the
so-called Blue Paper, which contained an Action Plan. The Maritime Spatial
Planning is an important element for the Integrated Maritime Policy because it
promotes on the one hand the cooperation of stakeholders and public authorities
and on the other, the coordination of their actions, in order to develop common
principles among the European Union aiming to a better use of the marine
environment.

The Maritime Spatial Planning improves the decision making process as it provides
a framework towards the cooperation of competing sectors in order to manage the
impact of their activities to the marine environment. The purpose of the Spatial
Planning together with the Sustainable Development Strategy is the balance of the
different sectors’ interests and the achievement of the marine resources’ sustainable
use.

A planning framework, like the Spatial Planning, provides certainty and promotes the
investment in the maritime sector. These investments will lead to the development of
ports and will provide the financial incentives for research and innovation.
Additionally, common principles among the Member States will ease procedures
such as licensing and permit. In that way, the countries can achieve a better
cooperation across borders and develop common processes towards a sustainable
maritime environment.

The Maritime Spatial Planning measures the activities in coastal waters and
therefore, its scope differs based on the regional conditions. For that reason, the
European Commission decided to use the Planning depending on the type and area
of each marine activity, use detailed and specific objectives to manage the activities
in the sea area and achieve transparency for all the procedures and documents
which are related to the Planning. The Maritime Spatial Planning will increase the
participation of the stakeholders and the coordination and cooperation of the
European Countries.

The framework developed in the Maritime Spatial Planning will increase the dialogue
between the Member States, helping them understand their different needs and
problems and work united towards a sustainable use of the marine environment.

13



Chapter 3: The Port of Rotterdam

3.1 The history of the Port of Rotterdam

The Port of Rotterdam has been expanding towards the sea for the last seven
centuries. In the second half of the 13™ century, the city of Rotterdam was not yet
founded and Rotterdam had the form of a fishing village where the river Rotte flowed
in the river Maas. From 1600 to 1620, the construction of the first harbors occurred
and until 1900, the Port of Rotterdam served Europe as a bulk and cargo port.
During the period 1920-1940, a refinery and two petroleum distribution and storage
facilities were constructed and the port lived its first great era.

During the Second World War, the port and the city of Rotterdam went through
major destruction. This fact led to the reconstruction of the port during the 1950s
and also the construction of the Botlek terminal. Until 1962, Rotterdam had become
the largest port in the world, but in the mid 1960s, due to the increasing volume of
cargo arriving in the port and due to the construction of larger ships, the port had to
expand further and increase its depth. For that reason, during the late 1960s and
1970s, several dredging projects occurred to achieve an increase in the depth of the
access channel. The port had now the possibility to accommodate larger
containerships. Another result of this process was the creation of Europe Combined
Terminal (ECT); a company specialized in the transshipment process of containers.
The port had become the primary port for Europe in handling containers and bulk
cargo and had the opportunity to develop further.

From 1960 to 1970, the Europoort terminal was constructed and the port had
reached its landside constraints. On the other hand, the cargo flow was still
increasing and the port realized the urgency and the importance of more container
space. The government gave then permission for the construction of the Maasvlakte
terminal. The terminal was built with a new process, as it was constructed in the
ocean with infill on top of an already existing sandbank. With the Maasvlakte project,
the port expanded and accommodated not only a new terminal for containers but
also an iron ore and coal transshipment company and an oil terminal.®

The Port of Rotterdam has to deal every year with an increasing volume of cargo.
Indicatively, in 2006, in the Port of Rotterdam, the container transshipment
amounted to 9.7 million TEU’. This container throughput, together with the
distribution facilities, the railway and the inland waterway network, led the Port of
Rotterdam to become not only the dominant port in Europe but also one of the most
important ones in the world. The Port Authority realized then that in the future, the
port would face again problems with its space. For that reason, a further expansion
of the port was necessary. In 2008, the construction of the Maasvlakte 2 project
started. This project is not only important to the port but also to the Dutch economy
as nowadays 60,000 people are employed directly in the port.?

® “Transformation of Rotterdam Docklands” by Edward Hupkes, Port of Rotterdam, 2003
7 Port of Rotterdam
® port of Rotterdam, Maasvlakte 2 project
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Today, the Port area including the industrial complexes, cover approximately 10,500
hectares running for 40 kilometers from the city center to the North Sea. Figure 3.1
shows the expansion of the port over the years.
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Figure 3.1: The expansion of the Port of Rotterdam over the years
Source: Port of Rotterdam

3.2 Key figures of the Port of Rotterdam

The Port of Rotterdam has become over the past decades the largest European port
not only for containers but also for liquid and dry bulk goods. Rotterdam is the major
port in the Hamburg-Le Havre range and is listed also as the fourth port worldwide
after Shanghai, Zhoushan and Singapore. As can be seen in Figure 3.2 the Port of
Rotterdam is mainly handling cargo from and to Europe but the trade with the Asian
countries is also significant accounting for 17.9% of the total incoming and outgoing
amount of cargo handled in 2007.° Over the next years, due to the construction of
the new port area, the amount of cargo traded from and to Asia is expected to
increase. As the shipping companies are taking advantage of economies of scale
and are using larger vessels, the Port of Rotterdam can provide the necessary depth
to accommodate these vessels. Additionally, the port provides access to the
European market, a market very important to the Chinese companies which want to
expand their businesses.

® Port of Rotterdam — Port statistics 2008
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Figure 3.2: Incoming and outgoing cargo grouped by continent — 2007
Source: Port of Rotterdam

The Port handles year over year, an increasing amount of containers, containers
which are then transported to the hinterland with different transportation modes. As
it can be observed in Figure 3.3, containers are transported to the hinterland mainly
by road and less by rail and barge. In order to decrease the air emissions and
especially the emissions of Carbon Dioxide, the Port Authority aims in increasing the
transportation of goods by rail and inland shipping, transportation modes which are
more environmental friendly. In Figure 3.4, a decrease in the amount of containers
transported by trucks and also an increase in the transportation of the containers by
rail and barge can be observed in year 2008. This change represents the attempt of
the Port Authority to protect the environment and minimize the effects of the port
activities to the Rotterdam-Rijnmond area.

Modal split containers - 2008

.....

Figure 3.3: Modal split containers in 2008
Source: Port of Rotterdam
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Figure 3.4: Modal split containers
Source: Port of Rotterdam

The Port of Rotterdam is of great importance for the Rijnmond area. It
accommodates different companies which specialize in transshipment, storage,
auxiliary services and industrial processing and provides access to the hinterland
and to other European countries via road, rail, inland shipping, pipelines and short
sea/feeder. Additionally a significant number of people are employed in the port, a
number that increases annually and will increase even further after the construction
of the Maasvlakte 2 area. As can be seen in Figure 3.5 the number of employees
working in the port is increased every year. These people are working either in the
transport industry or the business industry. The transport industry contains the
handling and storage companies, the companies which provide services for
transport and also the companies which specialize in the different transportation
modes. The business industry contains wholesale companies, companies providing
private and public services and also companies which specialize in food, chemicals,
metals and petroleum. Figure 3.6 represents the percentage of people working in
those two industries and as can be seen, the transport industry employs the majority
of people, a percentage equal to 62%.

The Port of Rotterdam, due to its ideal geographical position, has become the
greatest European port. The port increases the economic and social welfare of the
area as it provides employment and attracts companies which will operate their
businesses in the port area. The Port Authority, in cooperation with the Dutch
government, is constantly seeking ways to expand the port area and develop further
paying also special attention to the environment. The goal of the Port Authority is to
have not only a port that is successful but also a sustainable port which uses
renewable energy sources and new technologies in order to minimize the harm of
the environment.
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Figure 3.5: Direct seaport related employment per sector
Source: Port of Rotterdam
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Figure 3.6: Direct port related employment per sector (percentage)
Source: Port of Rotterdam

3.3 A sustainable and accessible port

The sea route which is most heavily navigated is that of the North Sea. As
Rotterdam is directly linked to this route, located also centrally in Europe and having
major rivers like Maas, the Rhine and Schelde follow into the sea, the natural
location of the Port of Rotterdam is ideal. Additionally, the intermodal connections of
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the Port are excellent leading to the handling of approximately 400 million cargo,
133,000 inland navigation vessels and 34,000 sea-going vessels.

Over the years, the companies are using bigger ships in order to take advantage of
the economies of scale. The problem with this decision is that not all ports have the
necessary depth to accommodate these types of ships. The Port of Rotterdam can
accommodate larger ships as it has the necessary depth. In order to accommodate
ore carriers, mammoth tankers and container vessels, the Eurogeul has been dug in
the North Sea, with length equal to 57 kilometers and depth equal to 23 meters.
Moreover, the Maasvlakte 2 project will have depth equal to 20 meters, depth
unavailable in most European ports, allowing the larger container vessels of the
future to berth in the Port of Rotterdam.

The infrastructure of the Port of Rotterdam can be observed in Figure 3.7. The
Calandkannal has been dug and the largest ships with deep draught can use it in
order to access the Europoort and the Maasvlakte area. The Nieuwe Waterweg
provides access to the inland port areas. The river, the fairway and the port basins
are dredged periodically so that the proper depth is kept.
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Figure 3.7: The infrastructure of the Port of Rotterdam
Source: Port of Rotterdam

The Port provides several options to the companies for transportation of the goods
based on the costs and the required throughput. These choices include rail, inland
shipping, pipeline transport and road. The Port Authority does not want to have only
an accessible port but also a sustainable port. For this reason, the goal of the
Authority is to make a modal shift and transport more goods by rail and inland
shipping and less by road.

Since 2007, the Port has a railway line running for 160 kilometers called the
Betuweroute. This line is exclusive for freight transport and links directly Rotterdam
and Germany. The Betuweroute together with the rail terminals which will be built on
the Maasvlakte 2 will increase the number of cargo transported by rail but through
the strict control and management and also with the European safety system called
the European Railway Traffic Management System (ERTMS), the transportation will
be fast but at the same time secure and safe.

% port of Rotterdam Internet site
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The pipelines which expand to over 1500 kilometers and can be used for the
transportation of chemicals and oil to the hinterland but also to Antwerp, Amsterdam
and Germany, are a valuable and important alternative to the transportation of liquid
goods. Additionally, inland shipping is an advantage of the Port of Rotterdam. As
Rotterdam is connected to the rivers Maas and Rhine, these rivers can be used to
transport large volumes of products in a way which is cost-effective. Indicatively, the
ECT’s Delta Barge Feeder Terminal creates extra capacity which is equal to a
million TEU annually."" Moreover, inland shipping can be used in the future more
extensively for the transportation of goods in order to reduce the road congestion.
This can be achieved as there are daily services of inland vessels leaving and
arriving to Rotterdam and also as the number of short sea shipping terminal is
increased with new terminals being built in Euromax and APMT. Another future goal
of the Port Authority is to introduce a concept named transferium. Based on this
concept, the containers will be transported after their arrival to the terminal, to a
location outside the port area by a short sea vessel. In that way, the road congestion
around the port will be reduced as fewer trucks will be arriving and leaving the port.

The Port of Rotterdam does not aim only in becoming an accessible port but also a
sustainable one. For this reason, the Port Authority has set several goals for the
next 11 years based on the vision of the Port for 2020. First of all, space, energy
and raw materials should be used sustainably and efficiently in the future, in order to
achieve a sustainable Port. Additionally, companies that operate in the port area
should cooperate and use common services. New forms of industry that are also
sustainable should be applied and in the handling, production and storage process
environmentally friendly energy carriers should be used. Finally, the existing space
should be used intensively and research and technology can be an important
element not only to create new sustainable techniques that will be used in the
production process but also to achieve industrial ecology.

3.4 The Maasvlakte 2 project

The most sustainable on the one hand and the most controversial project on the
other hand is the Maasvlakte 2 project. The construction of the Maasvlakte 2 started
last year, after many controversies with the environmental parties in order not only
to expand the existing port area but also to respect and protect the environment and
the habitats of fauna and flora. The new area will be built on reclaimed land in the
North Sea, to the west of the existing port. It will cover approximately 1000 hectares
that will be used for industrial sites and another 1000 hectares used for
infrastructure like railways, port basins, fairways, roads and sea defenses.

The construction of the Maasvlakte 2 area is not only an important project to the
Netherlands, but also an exceptional one due to its complexity and to its size. In
order to construct the whole area, approximately 400 million m*® of sand must be
removed from the coastal regions. This will have an impact to the environment, the
fauna and flora and the bird and fish species of the area. The national government
and the Port Authority are trying to minimize this impact and an extensive
environmental study has already been made. Additionally, the environmental parties

" port of Rotterdam
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of the Netherlands are watching closely the construction in order to ensure that
certain species will be protected and no further damage will be made.

The Maasvlakte 2 project is of great importance for the Netherlands and for the
Rotterdam — Rijnmond area in particular. After the new area is fully constructed, the
Port of Rotterdam will be able to accommodate the larger vessels of the future.
Additionally, part of the new area will become a chemical terminal giving the
possibility to the Port Authority to attract more clients. The Port of Rotterdam will be
able to strengthen its current position as the major European port and also due to
this project the spatial quality of the Rijnmond region will be improved.

The goal of the Port Authority, in order to ensure the sustainability of the project, is
not only to have companies that will operate in the new port area but also choose
the companies which will set up their business there based on environmental criteria
and not just on the financial returns. The Port Authority will take under consideration
the amount of noise and air pollution caused by the prospective companies. In that
way, it will attempt to find future clients who will operate in a sustainable way. For
example, the companies should use more hinterland transport by inland shipping
and rail and less by road. The Port Authority wants to follow the European
regulations concerning the environmental issues and also its responsibility for the
environment under which it operates the last years. Additionally, the Maasvlakte 2
project will be constructed in different stages. The construction started with the first
port and some industrial sites, parts of the project which the Port Authority has
already clients for them. This first part is expected to be ready for the companies to
use in the period 2012 — 2014. By constructing the new area in stages, the Port
ensures that there will be no unproductive constructed parts of the project. Finally,
the Port Authority wants to minimize the impact of the new project on the
environment and for that reason a sea bed protection area will be created and a line
of dunes will be used as sea defense. The Port Authority wants to provide rest areas
for these bird species that are named protected and also protect the sea bed which
is harmed by the dredging activities and by the entrance and exit of the ships in the
port.

The Maasvlakte 2 project aims also at the creation of clusters which are oriented
mainly to the chemical and the container activities of the first Maasvlakte project.
The Maasvlakte 2 project will not only be a successful expansion of the existing port
area but also a sustainable one. For this reason, some of the goals of the Port
Authority concerning the new port area are, safe and environmentally friendly
transport mainly by rail and inland shipping, sustainable buildings, responsible
management of the water, use of space which is efficient and intensive, industrial
ecology, efficient policies aiming to energy and finally having the right companies in
the right places.

Figure 3.8 shows the Maasvlakte 2 area when it will be fully constructed. Figure 3.9
shows which companies will be located in the new port area. Moreover, the railroad
tracks that make the Maasvlakte 2 area accessible and represent the goal of the
Port Authority to increase the transportation of goods by rail can be observed.
Finally, a number of wind turbines can be observed which represent the effort of the
port to use sustainable energy.
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Figure 3.8: The Maasvlakte 2 project Source: Port of Rotterdam

Dostvoorne

Figure 3.9: The existing port area and the Maasvlakte 2 area
Source: Port of Rotterdam

Over the past years, the Dutch government has been working on various projects to
increase the sustainability of the country and also to protect the environment. Since
the announcement of the construction of the Maasvlakte 2 area, environmental
parties of the country have been protesting for the deterioration of the marine
environment due to reclamation. These parties have filed several appeals and have
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delayed the beginning of the construction. On February 2009, the Port of Rotterdam
has reached an agreement with Milieudefensie (Friends of the Earth Netherlands)
and has committed to the performance and to certain environmental goals. Both
parties are having studies carried out in order to find ways to reduce the emissions
of Nitrogen Oxides (NOy), Carbon Dioxide (CO,), Sulphur Dioxide (SO;) and fine
dust by 10 percent from 2020. These emissions will be originated by the activities
performed in the existing Maasvlakte and the Maasvlakte 2 area. Moreover, the
involving parties have agreed to carry out a study which will examine certain
measures and how these measures can lead to the reduction of the air emissions.
Such measures are the use of shore-side electricity systems for the vessels which
are berthed in port, measure which will lead the vessels to turn their engines off
during the time spent in port, reducing not only the exhaust fumes but also the noise
which is caused by the engines. Other measures are the establishment of port dues
which will provide the ship-owners with the incentive of investing in environmental
measures and also the creation of an environmental zone to accommodate cleaner
trucks.

The Port of Rotterdam launched in 2005 an open assessment procedure in order to
decide which companies will operate in the new container terminal. This procedure
consisted of three different phases, the prequalification phase where candidates
were selected, the qualification phase and finally the negotiation phase. During the
prequalification stage, the Port Authority selected the candidates based on a volume
criterion. The candidates, in order to qualify to the next phase, must have
transported and/or transshipped over 2 million TEU during the previous year. Also,
the intentions and ambitions of the candidates, for the use of the new port area,
based on standard methodology were provided to the Port Authority and were also
part of the decision made. Fourteen stevedoring and shipping companies were
interested and applied for the new port area. The Port Authority gave them the
opportunity to form consortia and make better joint offers.

During the second phase, the companies which had been qualified, had to submit to
the Authority their business plan. The Authority assessed the business plans based
on assessment criteria, strategic assumptions and constraints. The assessment
criteria were divided into four categories, the terminal concept accounted for 15%,
the sustainability concept accounted for 20%, the strategic and marketing concept
accounted for 25% and finally the financial concept which account for 40%. From
these criteria, it can be observed that the Port Authority is not only interested in the
financial returns of the companies but wants to ensure that the companies will
operate in a sustainable way. More specifically, the Authority requested from the
companies to estimate the amount of cargo which will be transported to the
hinterland through rail and inland waterways and less by road and the emissions of
air, noise and light pollution. The candidates had to estimate the amount of
containers which will be handled, both incoming and outgoing. Based on these
estimations a system of bonuses and penalties will be established. In that way, if the
companies handle fewer containers than they estimated, they will have to pay a
penalty in order to cover the port dues that are lost. On the other hand, if the
companies handle more containers than they estimated, they will get a bonus in the
form of a discount. Moreover, the companies should operate in a sustainable
manner. This means, that they will transport fewer containers through road and
more via rail and inland shipping and also that they will pay attention to the noise,
light and air emissions in order to comply with the new regulations of the European
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Commission and the goals of the Port Authority. The Port Authority aims in
achieving the following modal split in the new port area by 2035; use of road by
35%, use of inland shipping by 45% and use of rail by 20%. In 2005, the modal split
was as followed, road: 47%, inland shipping: 40% and rail 13%.

Through the whole assessment process, the consortium which was chosen based
on the criteria and on the business plan, was the consortium consisting of the
following five companies, the stevedore company DP World and the shipping
companies of CMA CGM and the New World Alliance which consists of the MOL,
APL and Hyundai companies. Currently, the first part of the new port area is
constructed and it is estimated to be ready in 2012 — 2014. Then, these five
companies will set their business there in the first container terminal which covers
an area equal to 156 hectares.

The Port Authority wants to ensure that the Maasvlakte 2 project will be profitable
and that no part of the new area will be unexploited and thus the project will bring
fewer profits than the expected ones. For that reason, the area will be constructed in
parts and phases and the construction of each part will begin as soon as the Port
Authority finds companies which fulfill the requirements to set their businesses
there. Additionally, the Port of Rotterdam has assigned to an organization to make a
business case study, an economic mathematical simulation model. This
organization is the Maasvlakte 2 Project Organization and based on construction
methods, the development and the demand of the market and on other factors, is
entering data to this model. In that way, it can calculate whether the project will bring
the desired profits according to the investments that were made. If the model shows
that the desired profit could not be reached, the Port Authority together with the
constructing companies can change the project and bring profits. This can be
achieved based on the fact that the new area is not constructed all at once but in
parts.

The Port Authority has assigned the design of the area to the Project Organisation
for the Expansion of the Maasvlakte (PUMA), a joint venture between Van Oord and
Boskalis, Dutch marine and dredging contractors. The organization is responsible
for the design, the construction and the maintenance of the first container terminal.
The design phase lasted two years as the PUMA organization was examining
different design innovations that could be applied to the construction of the sea
defenses. Additionally, the organization is responsible for the reclamation of the land
and for the construction of the roads, the quays, the cycle paths and the railways in
this part of the area. The new port area will have a main and a secondary road, a
two-track railway line, space which will be used for pipelines and a cycle path. The
Port Authority, by assigning the first phase to the PUMA organization can be certain
that the reclamation of the land will be finished on time and on a predetermined fixed
price. In that way, the Authority will not be confronted with sudden changes which
will jeopardize the whole project.

The Project Organization for the Expansion of the Maasvlakie has started the
construction of the new port area from the land reclamation. The goal is to create at
first an island which will have the shape of a banana and will be located
approximately 3 km from the current coastline. Six dredging vessels, called the
Trailing Suction Hopper Dredgers, will be deployed in order to transport
approximately 200 million m® of sand from the extraction site to the new island.
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Additionally, the port will be deepened so that the required berth is achieved to
accommodate larger vessels. It is estimated that from the internal extraction,
approximately 30 million m?® sand will be obtained, sand which will be used later in
the project. In order to protect the new port area, the existing port and the City of
Rotterdam from cases of flooding, a seawall will be constructed by 20,000 concrete
blocks. After the construction of the seawall, sand will be sprayed in the area
between the seawall and the existing port area.

The Port Authority in cooperation with the Municipality of Rotterdam has decided
that the port should not only be a sustainable and accessible port but also an
attractive one. For that reason, it has been decided that while the Maasvlakte 2 area
is constructed, the surrounding area will be recreated. As the Maasvlakte 2 is an
expansion to the existing one, the construction of the new area will lead to the partly
disappearance of the Slufter Beach, a place popular to the citizens of Rotterdam.
The soft sea defense which will be constructed to protect the port area from the
North Sea will create a new stretch of beach, a place where the citizens can spend
their time and enjoy the sand and the sea. On the other hand, it should be noted,
that an area around the port cannot be accessible to people for safety reasons.
Thus, it is important for the Port Authority to plan carefully the recreation of the
surroundings so that no accidents will occur.

The Maasvlakte 2 project is a mega-project and for that reason, its construction is a
challenge. When the project is finished, the Port of Rotterdam will be able to handle
the increasing volume of cargo, attract more clients and companies and become an
industrial hub of Europe. On the other hand, special attention will be given to the
protection of the environment and the achievement of the goals set by the European
Commission and the Port Authority concerning the air emissions. Moreover, the
financial prosperity and the social welfare of the area will increase, and more people
will be employed in the port area. The construction of the Maasvlakte 2 is not only
important to the Netherlands but also to the European Union.

3.5 Conclusion

The Port of Rotterdam is one of the world’s top ports. With a throughput equal to
185 million tons of goods in the first half of 2009'%, in the middle of the existing
financial crisis, and with continual efforts to increase the amount of goods going
through the port, the Port Authority is not only concerned about the profits but also is
interested in creating a better port; a port which is better in terms of accessibility,
safety and sustainability.

The Port of Rotterdam is not only expanding but is also taking a turn for the better.
The construction of the Betuweroute, the widening of the A15 motorway and the
construction of the Maasvlakte 2 project are only a few examples of what the Port is
trying to achieve. The Port Authority is first of all interested in increasing the
accessibility of the Port. The Betuweroute will promote the transportation of goods
by rail and will increase the amount of cargo ingoing and outgoing from the Port of
Rotterdam mainly to Germany. The widening of the A15 and the attempt of the Port

2 port of Rotterdam Internet site
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Authority to achieve a timetable for trucks in order to arrive out of the rush hours will
decrease the congestion of the roads leading to the port. Finally, the rivers Maas
and Rhine can be utilized further as inland motorways, so that the transportation of
goods by barges will be increased as short sea shipping is an environmentally
friendly, reliable and cheap transportation mode.

The Port of Rotterdam aims also in increasing its sustainability. This attempt is
represented by the construction of the Maasvlakte 2 project. The environmental
study that was made beforehand, the protection of the fauna and flora and the
construction of a sea bed show exactly how important is for the Port Authority to
protect the environment. Additionally, the Port Authority wants to achieve a safe and
secure port. This is essential, because cases such as smuggling, terrorist activities
and trafficking have increased over the past years and also more hazardous
products are transported.

The Port of Rotterdam, the achievements of the Port Authority, the construction of
the new port area on reclaimed land in the North Sea and the increased throughput
of transported products every year, are only some of the accomplishments of the
Port. The Port of Rotterdam is an outstanding example of a successful port that
started from a fishing village and as a small port in the 13" century and has
achieved not only to become the top European port but also one of the most
important globally. Furthermore, the Port of Rotterdam is nowadays a key link of the
trade between Europe and Asia as it has the necessary depth of approximately 23
meters and can accommodate the larger container ships and the mammoth tankers.
The Port of Rotterdam is financially significant for Europe but especially for the
Netherlands as it employs directly and indirectly a lot of people and helps in the
development of the city of Rotterdam and of the wider area.
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Chapter 4: The effects of the Integrated Maritime Policy to the Port of
Rotterdam

4.1Introduction

The climate change and the deterioration of the environment are topics that concern
all countries. The changes that occur in the environment are mainly attributed to the
greenhouse gases that are emitted by the various transportation modes. In order to
minimize the harm of the environment, the European countries have decided to
cooperate and take several actions. The Integrated Maritime Policy is one of these
actions, representing the importance of the oceans and the need of their sustainable
use.

The purpose of this chapter is to examine the effects of the Integrated Maritime
Policy to the Port of Rotterdam. Nowadays, the main goal of the Port Authority and
the City of Rotterdam is to reduce the emissions of Carbon Dioxide. For this reason,
the author examines at first the air pollution that is caused by the vessels and by the
port activities in general. Then the author focuses on a study held by the
International Maritime Organization about air pollution and ways to reduce the
emissions of greenhouse gases. Afterwards, the current situation in the European
Union and specifically in the Netherlands, as far as the air emissions are concerned,
is examined. This analysis examines the emissions caused by the different
transportation modes. The last part of this chapter examines the actions that the
Port of Rotterdam has taken so far about the air pollution and the protection of the
environment and what actions can the Port Authority take in the future based on the
Integrated Maritime Policy.

4.2 Air pollution caused by shipping

The major air emissions caused by the shipping sector are the Carbon Dioxide
(CO,), Carbon Monoxide (CO), Sulphur Dioxide (SO,), Oxides of Nitrogen (NO,) and
Particulate Material (PM). The primary source of air emissions is the vessels’
exhaust fumes. In terms of the potential of global warming and of the quantity
emitted, the Carbon Dioxide is the most important greenhouse gas with the other air
emissions being less important. Based on a study of the International Maritime
Organization (IMO), in 2007, 1,046 million tons of Carbon Dioxide were emitted by
the shipping sector, amount equal to 3.3% of the global emissions. Additionally,
based on several scenarios, with the absence of the necessary policies, the
emissions caused by the vessels may increase by 150% to 250% by 2050,
compared to the reported emissions of 2007, due to the continuous growth of trade
and shipping.”® Therefore, the Integrated Maritime Policy is a necessary and
essential step towards the reduction of the greenhouse gas emissions.

In the European Union, shipping is considered the largest transportation mode with
maritime shipping the most important part of the sector and inland navigation being
a smaller but promising part in regards of the protection of the environment.
Compared to other transportation modes, sea vessels are quite efficient as far as
the fuel that is used is concerned. On the other hand, the fuel that is used in vessels

 second IMO Greenhouse Gas study, 2009
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contains high content of sulphur and due to the lack of standards concerning engine
emissions, the air emissions are high and in several cases, when the vessels are in
harbors or close to shore, they lead to air quality issues. In order to understand the
effects of shipping to the environment, it is important to consider the emissions of
greenhouse gases. In 2005, 16.5 million tons of Sulphur Dioxide were emitted
globally by the vessels, 21% of which is attributed to the European Union’s fleet.
Additionally, shipping is held responsible for 24.3 million tons of Nitrogen Oxide and
for 1.2 million tons of Volatile Organic Compound globally emitted.™

The air emissions from vessels do not only harm the environment but cause also
damage to the human health. The smokestack emissions from the vessels are
blamed for the death of 60,000 people annually around the world, 27,000 of these
deaths occurre in Europe, leading to a cost for the society equal to 200 billion euro
every year."

There are many ways to reduce the air emissions and minimize the deterioration of
the environment. In order to achieve that, the different national organizations should
cooperate towards common goals. Conclusively, it is important and necessary for
organizations like the International Maritime Organization to provide certain goals
and deadlines and give motive to the shipping companies and the port authorities to
take action towards a better environment.

4.3 International Maritime Organization’s study

On April 2009, the International Maritime Organization published a study on the
prevention of the air pollution caused by ships. This study is an update on the study
on greenhouse gases published by the International Maritime Organization on 2000.
The scope of this study is to publish the current and the future air emissions caused
by international shipping, the possible reduction of the air emissions through
technology, research and policy and the impact on the environment and the world
climate due to the emissions.

In the study, several scenarios that can lead to the reduction of the CO, emissions
are assessed. These scenarios are divided in two categories, design which deals
with the new built ships and operation which deals with new and older ships. In the
first category, the International Maritime Organisation examines the impact of
changes in the design of the ships in the air emissions. Such changes are different
propulsion and power systems, changes in the hull and the superstructure of the
vessels, the use of low carbon fuels and of renewable energy. In the second
category, changes in the operation of the ships, like optimizing the voyage or
managing the energy that is used, can lead to the reduction of the CO, emissions.
These changes can reduce the emissions even by 50% if, for example, the speed
that the vessel operates is reduced.

An important part of the effort towards the protection of the environment was the
United Nations Framework Convention on Climate Change (UNFCCC), signed in
1992. The various parties that signed this convention (192 parties in March 2009),
have obligated to gather data on emissions and share them with the other parties,

" Harbours, Air Quality and Climate change conference, 2008
15 “pjr pollution from ships”, http://www.airclim.org/factsheets/shipping08.pdf
16 “prevention of air pollution by ships”, International Maritime Organization
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cooperate in order to achieve a change in the climate and also launch national
strategies towards the reduction of air emissions. Another well known and also of
significant importance protocol for the protection of the environment, is the Kyoto
Protocol which was adopted in 1997.

The parties that signed the United Nations’ Convention were not committed to
reduce and stabilize their emissions but on the other hand, the parties that signed
the Kyoto Protocol have agreed to reach the binding targets which were set by the
Protocol, on average of 5.2% annually below the 1990 levels, for six greenhouse
gases by 2012. In order to achieve this target, the Protocol suggests different
mechanisms which will lead to the reduction of the emissions. These mechanisms
include the clean development mechanism, the trading of emissions and the
mechanism of joint implementation. The clean development mechanism gives the
developed countries the opportunity to reduce their emissions by making projects
leading to the reduction of the emissions in developing countries. Through these
projects, the developed countries have the opportunity to earn reductions for their
emissions, reductions which can be later sold to other countries. The joint
implementation mechanism is a similar mechanism which gives the opportunity to
certain countries to invest in emission reduction projects in other counties (which are
specified by the Protocol), instead of reducing the emission in a domestic way. By
doing so, the countries can earn emission reduction units and then use these units
in their own country to meet the targets that were set by the Protocol. Lastly, it is
important to mention that the Kyoto Protocol does not include emissions from the
maritime and the aviation sectors.

The study of the International Maritime Organization examines all the greenhouse
gases that are connected to the shipping sector and looks at ways that lead to their
reduction. The emissions that are caused by the engines built in ships are the
Nitrogen Oxides (NOy). An important regulation in regard to this greenhouse gas is
the regulation for the change of the engines. Engines are now divided in two
categories. The first category is the Tier 0 which deals with the engines that were
built before the 1% January 2000 and are not regulated. The second category is the
Tier 1 which includes those engines built after the 1% January 2000 and subject to
the regulation on the NO, emissions. Based on regulation 13 of the MARPOL Annex
VI, Tier 0 engines should be replaced with Tier 1 engines and should be checked
based on the technical code in order to reduce the NO, emissions onboard. In the
following figure, the reductions in thousand tones of the NO, emissions due to the
13" regulation can be observed for international and for total shipping. The
International Maritime Organization defines international shipping as “shipping
between ports of different countries” and total shipping as “international and
domestic shipping plus fishing”. As can be seen in Figure 4.1 the NO, emissions
have been reduced significantly due to the 13" regulation.

In the study by the International Maritime Organization regarding the pollution
caused by ships, possible solutions to reduce the air emissions are analyzed.
Except from the solutions based on regulations that were addressed before, there
are also solutions based on the use of technology and the operation of the vessels.
The afore-mentioned solutions can be divided into four categories. First of all, the
energy that is used in the operation of the vessels can be used more efficiently. In
that way, more useful work can be done with the consumption of the same amount
of energy. Secondly, renewable energy can be used for the operation of ships. By
taking advantage of the wind, wave and solar energy, the air emissions will be
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reduced. Thirdly, fuels like natural gas and biofuels create fewer emissions and
therefore are friendlier towards the environment. Lastly, the use of technologies
such as chemical conversion leads to the reduction of the emissions.

NOx reductions in thousand tonnes due to regulation
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Figure 4.1: NOx reductions
Source: elaborated by the author based on data
from the International Maritime Organization

The use of renewable energy sources is considered an alternative for the reduction
of emissions and pollution caused by the shipping sector but there are still several
problems that need to be addressed with regard to the results of these sources.
Traditional and solid wing sails can be used in ships in order to have the wind power
as a motive power for the vessels. On the other hand, the efficiency of the wind
power depends on the weather conditions which occur in the different routes and
regions. Thus, based on a study by the Technical University of Berlin,"” wind energy
can be used in a more effective way in the North Pacific and Atlantic leading to
savings on fuels of 5% when the ship travels at 15 knots and on 20% when
travelling at 10 knots. Nowadays, the use of wind power especially in large vessels
is limited, and saving in fuel is a potential only in medium or long term. The onboard
use of solar energy has also several problems. The use of photovoltaic cells, even if
they cover the entire deck, cannot meet the power that is needed, for example, in a
tanker. Additionally, during the night or in certain areas, solar energy cannot be used
and therefore, backup power is necessary and essential. Solar energy, due to high
costs and low efficiency is not considered an effective solution towards the reduction
of air emissions. Lastly, waves during the motion of ships can be utilized only with
the application of external and internal systems that require technical knowledge
and are rather complex. This fact together with the low possible emissions’ reduction
makes this type of energy a not promising one.

17 «Simulation of the operation of wind-assisted cargo ships”
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For the shipping industry, the most important problem concerning the air pollution is
the emissions of Carbon Dioxide (CO,). Effective ways to reduce these emissions
are the use of liquefied natural gas (LNG) and biofuels. The biofuels that are used
nowadays are the first generation biofuels which are produced by animal fats, sugar
and vegetable oil. The majority of these fuels can be used in the diesel engines of
the ships. On the other hand, the compatibility of biofuels should be checked
beforehand because in certain cases these fuels may cause the engine to shut
down, jeopardizing the safety of the vessel. Depending on the type of biofuels,
different benefits on the emissions of CO, occur. In some cases, it was observed
that the use of biofuels did not reduce the CO, emissions but on the contrary led to
an increase of the NO, emissions. Currently, biofuels are limitedly used in the
shipping sector as they cost more than petroleum fuels and as they are not broadly
available. Liquefied Natural Gas has more potentials as an alternative fuel for ships
because it brings many benefits. Not only the use of natural gas reduces the CO,
emissions but due to the fact that it is a clean fuel and contains no sulphur, the SO,
emissions are eliminated and the NO, emissions can be reduced even by 90% as
the peak temperatures during the combustion process are reduced. A significant
disadvantage of the use of natural gas is the increase of the methane emissions
which lead to the reduction of the net global warming benefit by approximately 10%.
In order to take full advantage of the liquefied natural gas, problems like the onboard
storage of the gas and the availability of this fuel in the majority of the bunkering
ports need to be first solved. If these problems are solved, then in the future, the
ship owners will be more willing to buy LNG-propelled ships, as the price of the
natural gas is currently lower than that of distillate fuels and the owners can see an
increase in the profits by the use of natural gas. Table 4.1 represents the possible
reduction of the afore-mentioned changes on the CO, emissions.

Table 4.1: Potential reduction of CO, emissions from shipping by using known
practices and technology

Changes in design - applicable in new ships Savings of CO, per tonne-mile | Combined | Combined
Concept, speed and capability 2-50%*

Hull and superstructure 2-20%

Power and propulsion systems 5-15% .

Low-carbon fuels 5-15%"** 10-50%

Renewable energy 1-10% o
Exhaust gas CO, reduction 0% 25-15%
Changes in operation - applicable in old and new ships

Fleet management, logistics and incentives 5-50%*

\oyage optimization 1-10% 10-50%*

Energy management 1-10%

* Reductions at this level would require reductions of speed

**CO, equivalent based on the use of LNG

Source: International Maritime Organization (2009)

The International Maritime Organization’s study analyses the air emissions caused
by vessels. The study includes the different greenhouse gases, how shipping and
the other transportation modes affect the air pollution, examines the result of
possible scenarios or changes in the construction and operation of the ships to the
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environment and also how these changes can reduce the air emissions. Moreover,
the study provides the current legislations and regulations towards the reduction of
the air emissions and in that way is quite important for the ship owners, the shipping
companies and the port authorities.

4.4 Air emissions of the European Union

Over the past decade, important changes have occurred in the European Union
towards the protection of the environment. The climate change, the increase in the
temperature and the increase of the amount of greenhouse gases emitted every
year in the environment, made the Countries of the Union realize that action must be
taken and that a solution in these problems is urgent. Legislations and regulations
like the Kyoto Protocol were signed by a number of participating countries. These
countries agreed on reaching certain emissions targets by the year 2012 and reduce
their air emissions in order to minimize the harm to the environment.

The emissions of Carbon Dioxide, Carbon Monoxide, Oxides of Nitrogen, Sulphur
Dioxide, Particulate Matter and Volatile Organic Compound are analyzed for the
different transportation modes. These modes are road, rail, maritime shipping and
inland waterways. The following analysis is performed in order to examine how
harmful for the environment is each mode, whether there is an increase or decrease
in the air emissions over the years and also the predictions for the emitted amounts
for the next decade. The data were obtained by the Transport and Environment
Database System (TRENDS) and include the following countries: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, ltaly, Ireland, Luxembourg, the
Netherlands, Portugal, Spain, Sweden and the United Kingdom. (Data available in
the Appendix)

4.4.1. Air emissions caused by the transportation of goods by Road

The road transportation mode is the most polluting one. For that reason, the national
organisations cooperate with the Port Authorities and the companies specializing in
supply chain in order to reduce the use of trucks in the transportation of goods.

In 2005 the Kyoto Protocol entered into force obligating the signing countries to take
actions towards the reduction of the air emissions. Figure 4.2 represents the
emissions caused by road transportation. As can be observed in this figure, after
2005, a decrease of all air emissions has occured. The most significant decreases
are the ones of the Carbon Monoxide and the Oxides of Nitrogen.

Figure 4.3 shows the CO, emissions caused by the road transportation. Based on
the Transport and Environment Database System, the emissions for the next
decade can be forecasted. It can be observed, that even after the Kyoto Protocol,
the emissions of Carbon Dioxide are forecasted to increase significantly. For this
reason, a modal shift is required in order to achieve the reduction in the
transportation of goods by road on the one hand and to deal with the problem of
road congestion on the other.
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Figure 4.2: air emissions — road (freight) Source: TRENDS
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Figure 4.3: CO, emissions by road transportation
Source: TRENDS

4.4.2. Air emissions caused by the transportation of goods by Rail

The data obtained by the Transport and Environment Database System provides us
with the opportunity of examining the emissions caused by the transportation of
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goods by rail. Moreover, it is possible to make a forecast of the emissions for the
next decade and also examine whether the European Countries are trying to
decrease their emissions and reach the targets set by the Kyoto Protocol.

Figure 4.4 represents the amount of the greenhouse gases that is emitted in the
environment due to the transportation of the goods by rail. These greenhouse gases
are the Carbon Monoxide (CO), the Sulphur Dioxide (SO,), the Particulate Matters
(PM), the Nitrogen Oxides (NOy) and the Volatile Organic Compound (VOC). As can
be observed in this figure, the emissions of Sulphur Dioxide are forecasted to
increase where the emissions of the other gases are forecasted to decrease or
remain stable.

Figure 4.5 represents the CO, emissions due to the transportation of goods by rail.
When this figure is compared to the CO, emissions caused by road, it can be
observed that rail is a more environmental friendly transportation mode. For this
reason, nowadays, most European Countries are trying to use the railway network
more extensively. Additionally, currently hybrid locomotives are tested, a future
option which can lead to the further reduction of the amounts of Carbon Dioxide
emitted.
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Figure 4.4: Air emissions by rail Source: TRENDS
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Figure 4.5: CO, emissions — Rail (freight) Source: TRENDS

4.4.3 Air emissions caused by the transportation of goods by Ships

Over the years, trade, especially between Europe and Asia, has increased
significantly. Cases like the discovery of containers, the building of larger ships,
which due to economies of scope are more cost-efficient, have led to this increase
of trade and to an extensive transportation of goods by ships. In figure 4.6, an
increase in the emissions of greenhouse gases can be observed. On the other
hand, this observation is based on forecasts which have not taken under
consideration the legislations of the European Commission and the International
Maritime Organisation for the reduction of the Nitrogen Oxides and the Sulphur
Dioxide. These regulations concern the change of the engines built in ships with Tier
| engines and also the use of fuels with lower Sulphur Dioxide.

In figure 4.7 the CO, emissions caused by the shipping sector can be observed.
Over the next decade, the forecasted increase in the emissions is partly explainable
as trade and transportation by ships increases every year. On the other hand,
actions need to be taken in order to control the increase of the CO, emissions and
not pollute further the environment. The ship owners need to comply with the new
regulations and legislations and the national organizations should cooperate for the
protection of the environment.
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Figure 4.6: Air emissions caused by the transportation of goods by ships
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Figure 4.7: CO, emissions — Maritime Sector

Source: TRENDS
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4.4.4 Air emissions caused by the transportation of goods through the inland
waterways

Nowadays, the utilization of the rivers and the inland waterways in order to transport
goods to other ports and cities is an environmental friendly alternative. Moreover,
this transportation mode can be used to transfer the goods to the inland and
minimize the congestion in ports. The Port of Rotterdam has the advantage of easy
access to inland waterways which can be further utilized. The Port Authority aims in
using more these waterways and create a transferium where containers will be
transported in order to reduce the congestion in the port area, until the Maasvlakte 2
project is fully constructed.

Figure 4.8 represents exactly how the transportation of goods through inland
waterways is a more environmental friendly transportation mode. The emissions of
Carbon Monoxide, Sulphur Dioxide, Particulate Matters and Volatile Organic
Compound are relatively low. The emissions of Nitrogen Oxides are high but still not
as high as in the other modes.

Figure 4.9 represents the CO, emissions caused by the transportation of goods
through the inland waterways. It can be observed that although an increase in the
emissions is possible to occur, still the amount of the emissions will be relatively low
compared to road or rail.
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Figure 4.8: Air emissions — inland waterways Source: TRENDS
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Figure 4.9: CO, emissions — inland waterways Source: TRENDS

4.4.5 Comparison of CO;, emissions of all transportation modes

In Figure 4.10 the CO, emissions of all transportation modes are compared. It can
be observed that in the next decade the emissions, due to the transportation of
goods by road, are forecasted to increase significantly. For this reason, the shift to
less polluting modes is essential and necessary. The countries of the European
Union can develop an advanced railway network that they can use to transport
goods faster and in a more secure and efficient way. The Betuweroute between
Germany and the Netherlands is an example of how European Countries can
cooperate and increase the trade between them by taking advantage of possible
inland or railway connections. Additionally, inland waterways can be used more
extensively. This transportation mode has many advantages as it is not only
environmental friendly but also more secure, cheaper and is not affected by weather
conditions.
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Figure 4.10: CO, emissions — comparison of the transportation modes

Source: TRENDS

4.5Air emissions of the Netherlands

Over the past fifty years, people have witnessed many changes in their way of living.
On the one hand, population has increased significantly and prosperity has risen,
but on the other hand the need for land and energy in order to satisfy the increasing
demands has led to the destruction of biodiversity and the pollution of the
environment. For this reason, action must be taken. As part of a global attempt to
protect the environment, the European Countries have agreed on reaching several
targets to limit the harm towards the environment, the loss of biodiversity and the
changes in the climate. These targets concern mainly the emissions of greenhouse
gases and even if they are not met in the short term but a progress towards
reaching them is to be made then the citizens and the countries will have at least
changed their way of thinking and have decided to take action. With the use of
technology, the land and the environment can be used more efficiently but even in
that way, sustainable development is not possible to occur without further actions
and attempts of the national organizations.

Technologic developments led also to an increase in trade and in the number of
products transported around the world. Countries have now the opportunity through
free trade to specialize, take advantage of economies of scale and increase their
profits. Additionally, the removal of barriers and the creation of a single European
market promoted trade between the European Countries and the Netherlands
witnessed a raise in profits. On the other hand, as an important part of the
Netherlands is below sea level and as major projects, like the Maasvlakte 2 project,
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are constructed on reclaimed land, the Dutch government pays special attention in
the protection of the environment. The changes in the climate, the increase of the
temperature and the increase in the sea level are issues that concern the
Netherlands. The Dutch government is interested in creating a “climate proof”
country which by protecting the environment, will also protect itself by cases of
flooding. For this reason, several targets have been set in order to improve air
quality and through research and technology, to reach innovative solutions that can
be applied in the different transportation modes and can lead to the reduction of the
CO;, emissions.

The Netherlands is a country directly connected to the North Sea. Its position which
is close to several European economic centers and also its 18 ports which are
distributed over 4 different seaport regions have made the Netherlands over the
years an important and necessary part not only of the European economy but also
of the trade between Asia and the European Union. For this reason, the Dutch
government has decided and is now trying to strengthen the role of its ports in its
national economy. Additionally, the ports are responsible for a significant amount of
the Gross Domestic Product and are providing employment for a lot of people.
Indicatively, in 2005, the seaport regions accounted for 4.2%, based on prices of
2002, of the Gross Domestic Product. On the one hand, ports increase the profits
and the economic position of the country but on the other hand, as the west part of
the Netherlands is below sea level, attention must be paid for climate changes to
minimize the risk of flooding and therefore, the country should not only try to reduce
its air emissions but try to protect the environment in general.

Action must be taken not only on a national level but first of all on a citizen level.
Human activities, like the burning of gas, lead also to the emission of greenhouse
gases. These emissions are responsible for the increase of the earth’s temperature
and for the changes in the climate which they lead in their turn to social and
economic consequences. The Dutch citizens have realized this and have reduced
their per capita CO, emissions over the years. Figure 4.11 represents this attempt to
protect the environment at a personal level.
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Figure 4.11: Per capita CO, emissions in the Netherlands Source: Eurostat
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The number of Dutch seaports, equal to 18, leads to an increasing amount of cargo
imported and exported of them. This amount of cargo is also transported to the
inland of the country or to other countries through trucks, rail and barges. The
transportation of goods by different transportation modes, and especially by road,
leads to an increase in the emissions of greenhouse gases. Figure 4.12 represents
these emissions for a time period of eleven years and it can be observed that in
2007 the air emissions declined; a fact that can be explained by the attempts and
the regulations of the Dutch government to protect the environment. Moreover, a
modal shift between the different transportation modes is one of the goals of the
government in order to reduce the CO, emissions. This is represented by Figure
4.13 where a reduction in the emissions in the years 2005 and 2006 is observed.
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Figure 4.12: Greenhouse gas emissions from transport in the Netherlands
Source: Eurostat
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Figure 4.13: CO, emissions in the Netherlands Source: Eurostat
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The Kyoto Protocol which was signed in 1997 and entered into force in 2005 has set
targets for the amount of the emissions of the greenhouse gases. These targets are
referred to the time period 2008 — 2012 and the European Union has agreed to
reduce the emissions by 8% in this period, compared to the reported emissions of
the base year which is 1990. Additionally, each participating country has agreed on
reaching its own target based on the European Union’s burden sharing agreements.
For the Netherlands, this target for the emissions of greenhouse gases is equal to
94 million tones when in the year 2006 the emissions were equal to 97.4 million
tones. Figure 4.14 represents the emissions of the Netherlands since 1990 which is
the base year according to the Kyoto Protocol. The red line represents the target set
by the Protocol.
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Figure 4.14: Emissions of greenhouse gases in the Netherlands and the target set
by the Kyoto Protocol
Source: European Environment Agency / Eurostat

The Netherlands committed, by signing the Kyoto Protocol, to reduce its emissions
by 6% compared to the base year under the European Union’s burden sharing
agreement. In order to examine whether this target can be achieved, the
Netherlands examine two different socio-economic scenarios, the “Strong Europe”
and the “Global Economy” scenarios. The first one represents the European Union
as a political and economically stronger Union. Additionally, the United States are
also part of a global attempt towards the protection of the environment and they
pursue policies which are based on the mechanisms suggested by the Kyoto
Protocol. The second scenario aims in the development of international trade with
little political involvement and cooperation. Emphasis is given on the personal
responsibility and the initiatives of the citizens and also on the actions of the
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corporations in order to increase material welfare and economic growth. It should be
marked that under both scenarios, the Netherlands cannot meet the emissions’
target of 2010 set by the Protocol. Therefore, it is necessary that the Dutch
government will take more efficient measures and focus on the sectors which harm
the environment at most.

4.6 Actions and initiatives by the City and the Port of Rotterdam for the
protection of the environment

Over the past years, the Netherlands has realized the importance and the necessity
of protecting the environment. More specifically, the City of Rotterdam has decided
to work towards an environmental friendly city and a sustainable port. For that
reason, several measures have been taken in order to control and reduce the
emissions of greenhouse gases and minimize the harm of the environment.

The first important and significant initiative is the so called Rotterdam Climate
Initiative. In November of 2006, the International Advisory Board of Rotterdam
realized the necessity of the reduction of the CO, emissions and the economic
opportunities and advantages of clean energy. Then, in January of 2007, the Port of
Rotterdam, Deltalings (the association of entrepreneurs in the Rijnmond port
industrial area), the City of Rotterdam and the DCMR Environmental Protection
Agency decided to join forces and take specific measures towards the protection of
the environment. In May 2007, these participating parties started the Rotterdam
Climate Initiative, a unique action and approach in the world and a program that
combines on the one hand the environmental protection and on the other hand the
economic opportunities that arise from the use of clean energy and renewable
energy resources.

The main objectives of the Rotterdam Climate Initiative are to conserve energy, to
capture, store and reuse CO, and to use sustainable energy. By achieving these
goals, Rotterdam will be able to reduce its CO, emissions by 50% by 2025 as
compared to the level of emissions recorded during the base year (1990), to be a
city which is fully climate proof and finally to strengthen the economy of the
Rotterdam area. As changes in the climate will continue to occur over the years, the
Royal Netherlands Meteorological Institute and the Dutch Delta Committee
predicted that a rise in the sea level by maximum 0.85 to 1.20 meters will occur until
2100. If this prediction is proved to be correct, then the Netherlands will face serious
problems and the whole country will be jeopardized by cases of flooding. Thus, the
reduction of the greenhouse gases which are responsible for the temperature rise is
of major significance for the country. Additionally, the protection of the environment
brings also results to the economic situation of a country. This happens mainly for
two reasons. On the one hand, the shipping companies can save money and
increase their profits by switching to more environmental friendly type of fuels. On
the other hand, new companies decide to set their business up in the area due to
the priority the city assigns in changing the climate and also due to the access that
they have to a global market because of the different, international initiators of the
Rotterdam Climate Initiative.

Nowadays, the European region emits 20% of the global CO, emissions. As part of
a worldwide attempt to protect the environment the European Union aims in
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reducing these emissions by one fifth. Moreover, the Netherlands has set as a goal
to reduce its emissions until 2020 by 30% compared to the emissions of the base
year. Rotterdam, as the major European port and an industrial hub for the North-
west Europe, is responsible for 14% of the current Dutch CO, emissions. With
emissions in 1990 and 2005 equal to 24 million tons and 29 million tons
respectively, it is estimated that in 2025 Rotterdam will emit, due to its expected
economic growth, approximately 46 million tons, if no further action is taken'®. For
that reason, the participating parties of the Rotterdam Climate Initiative have set a
maximum limit on the overall CO, emissions of the city, equal to 12 million tons in
2025. The CO, emissions of Rotterdam over the years and the limit that was set can
be observed in Figure 4.15. In order to reach this limit, drastic measures need to be
taken by the local authorities, taking also under consideration the growth of the port
and the increasing demand over the next years for energy.
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Figure 4.15: CO, emissions of Rotterdam
Source: Rotterdam Climate Initiative

The carbon footprint of a city or a region is the amount of greenhouse gases which
are emitted in that city during a specific time period. The reported amounts of
emissions are divided into three categories based on three scopes. The first scope
is the operational control scope and includes the direct emissions of this area’s day-
to-day operational activities, the second scope includes the emissions from the
power stations and the third scope includes the so-called indirect emissions which
are related to activities like dredging, emissions data that can be used by the
shareholders. The amount of greenhouse gases which were emitted during 2007 by
the Port of Rotterdam accounts for 36290 tones CO, equivalent. From this amount,

18 Rotterdam Climate Initiative Internet Site
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the direct emissions account for approximately 25%, the energy indirect emissions
account for 20% and the other indirect emissions (scope three) account for 55%."°

As can be observed in Table 4.2 which represents the CO, footprint of Rotterdam,
the sector which pollutes the environment at most is the industrial one. On the other
hand, the Rotterdam Climate Initiative is not interested in reducing the emissions
only of this sector but its goal is to reduce the CO, emissions of all sectors without
regard to the amount they emit. For that reason, the initiators are trying to find
measures to deal with the emissions caused not only by the industries which are
located in the area but also by the City and the Port of Rotterdam.

Table 4.2: Rotterdam’s CO, footprint

Sector 1990 2005 2025
Industry and energy 20.9 25.3 42.1
chemistry 3.9 3.6 3.3

refineries 8.7 10.8 13

power generation 7.8 9.9 24.6
waste incineration 0.2 04 0.6
other industries 0.3 0.7 0.6
Traffic and transport 1.4 2 2.5
road traffic 09 1.2 1.5

shipping 0.5 0.8 1

Built environment 1.3 1.3 1.1
Total 23.7 28.7 45.7

Source: DCMR Environmental Protection Agency Rijnmond

The second important initiative is the Green Award. This award was first established
in 1994, by the cooperation of the Port Authority of Rotterdam with the Dutch
Ministry of Transport and Water management. Since 2000, the certification is no
longer given by the Port Authority and by the Dutch Ministry, but by a board of
experts. This board includes people from the industry. They may be ship owners,
scientists or they may work in port and maritime authorities, in the shipbuilding, the
environmental or the insurance sector. The operating body is neutral and
independent, operates all over the world, keeps expanding and updates the
requirements constantly based on the new regulations.

The Green Award was founded at a time when several incidents occurred. Collisions
and accidents of vessels were quite often leading to sea pollution and causing
damage of the environment. Additionally, the world was facing the first signs of the
climate change and the environmental parties were warning about the deterioration
of the environment. The Port Authority of Rotterdam realized that action must be

¥ World Ports Climate Conference, Rotterdam, 2008
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taken and founded the award in order to improve quality in shipping and also
increase the environmental awareness. The award is given to ships which comply
with national and international legislations and meet specific requirements
concerning not only the technical equipment of the ships but also the environmental
behavior of the crew and the management of the vessel.

The green award is not an obligation. The ship owners that decide to have their
ships inspected participate voluntarily in order to achieve a good reputation and the
advantages of being awarded. The vessels that can be awarded are product
tankers, crude oil tankers and bulk carriers which have deadweight of minimum
20,000 tons. The ports that are participating in this initiative and recognize the green
award are nowadays 50 in 8 different countries. Each participating port provides
different incentives to shipping companies to acquire the award. The main incentive
is reduction in the port fees and the tariffs on port use. This reduction may not be
significant as it is usually equal to 5 — 10%, but to a shipping company even this
reduction increases its profits.

The shipping companies and the port authorities are benefited from the Green
Award. The shipping company has not only lower costs due to the lower port dues
but can also acquire better charters and lower insurance premiums. Additionally, it
promotes a better image as an environmental friendly company and can attract
more clients. Moreover, the participating ports are benefited also from the award.
First of all, environmental and security risks are reduced and the number of certified
and quality ships is increased. Additionally, a positive image of the ports is promoted
because by establishing the green award, they pay special attention to pollution and
air emissions issues, achieving also a growth in the awareness of these issues.
Thus, the ports attract more shipping companies and especially those companies
that are interested in becoming more environmental friendly. Lastly, the port can
increase its efficiency. This happens because the certified ships spend less time in
the port allowing the terminal operators to load and unload more vessels.

The Port of Rotterdam Authority has established several projects in order to become
more sustainable and decrease the air emissions in the area. These projects are
divided into three categories. The first one focuses on the actions of the Port
Authority and measures on the Port of Rotterdam vessels, the second focuses on
projects for the port area and the third on projects applied in the supply chain.

The first category contains the calculation of the carbon footprint of the Rotterdam
area. Additionally, the Port Authority has assigned TNO to measure the amount of
greenhouse gases emitted by the vessels of the Port of Rotterdam. Lastly, the Port
Authority has decided to use clean truck diesel fuel on all the vessels of its fleet and
to equip its new vessels with post-combustion treatment and sooth filters. As far as
the projects of the port area are concerned the Port Authority has decided to use
shore-side power for all inland vessels and also study how feasible it is the use of
shore-side power for all sea-going vessels. Moreover, the Port Authority focuses on
three important projects; to efficiently capture, store and re-use Carbon Dioxide, to
monitor and manage effectively the carbon footprint of the Port of Rotterdam and to
develop an inland container terminal in order to reduce the congestion in the port
area. In the supply chain area, the goals of the Port Authority is to achieve through
the lease contracts a modal shift from road to rail and inland shipping and also to
replace the engines of barges in order to reduce the emissions.
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The City and the Port of Rotterdam, with these initiatives and projects, prove that
they are really interested in the protection of the environment and that they are
working hard to achieve a better environment for the future generations and to
minimize the risks of climate changes. These efforts should be an example for the
other European ports in order to reach the limits set by the European Commission
and the International Maritime Organization for the emissions of greenhouse gases.

4.7 The effects of the Integrated Maritime Policy

The Integrated Maritime Policy which was published in 2007 by the European
Commission draws the attention of the European Countries to the protection of the
seas and their significant importance in our everyday lives. The European marine
environment is the key element of this paper because on the one hand, is the
provider of energy, resources and food and on the other hand is a climate regulator.
Moreover, the economical condition of countries like the Netherlands is determined
by the seas that surround Europe, because they are used as trade and connection
routes with Asia, the upcoming financial power of the world. For these reasons, the
marine environment should be protected and the European countries should
coordinate their actions and cooperate towards this common goal. The goal of the
Integrated Maritime Policy is to manage the European Countries to use the oceans
and the seas in a more sustainable way and increase safety and security not only to
reduce the collisions between vessels and the pollution caused by them, but also to
minimize the cases of terrorism, smuggling and trafficking. With the development of
a common European market and of trade between the European Countries without
barriers, cases and problems of security are important and should be resolved.
Research, technology and innovation can be used efficiently in order to find new
ways to make use of the environment without further destroying it and also to
overtake current issues in the cases of renewable energy.

4.7.1 The positive effects of the Integrated Maritime Policy to the Port of
Rotterdam and future actions

The most important positive effect of the publication of the Integrated Maritime policy
is the fact that a framework is now available and based on this policy the Port of
Rotterdam can cooperate with other European Ports to protect the environment.
Additionally, the shipping companies are trying to comply with the new regulations
helping also the Port Authorities to reach a common goal.

The Port of Rotterdam has been working towards the reduction of the greenhouse
gases emissions and the increase of the sustainability of the port for several years.
With the Integrated Maritime Policy, the Port Authority has now the chance and the
ability to cooperate with other ports and minimize the cases of bureaucracy and of
delays caused in the transportation of goods due to the different procedures and
documents the ports have. Therefore, the transportation of goods by road, rail or
inland waterways can now be easier. Moreover, based on the policy, the Port of
Rotterdam has the opportunity to promote new strategies and make better use of
already existing ones. The positive effects of the Blue Paper are presented here in
the form of strategies and actions that the Port of Rotterdam can or will adopt in the
next years.
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4+ Shore-side electricity — On-shore power supply

A short-side electricity system was first established in 1991 in Pittsburg, California
due to a local air permit, but the first terminal which was converted in order to
provide services to vessels using this type of systems, was a Ro/Ro terminal in the
Port of Gothenburg in 2000.

The ships, during the time they spend in the port, use auxiliary engines to produce
the necessary electricity for loading and unloading cargo and for all functions of the
vessel. For example, reefer vessels require more electricity in order to control the
temperature of the products they transport. During their stay in the port, the ships
emit greenhouse gases due to the use of their engines. Therefore, if all vessels
during the mooring process shut down their engines and use instead on-shore
power supply, the emissions would decrease significantly, as it was observed and
recorded in the Port of Gothenburg. In that way, if the Port of Rotterdam adopted
these types of systems, it would manage to decrease the emissions reported in the
area.

The cargo vessels in order to run all functions in the ship like hot water, heating and
engines require a high output of electrical power. As it was measured in the Port of
Gothenburg, a Ro/Ro vessel during the average time spent in the port requires
5,000 — 20,000 kWh. Although shore-side electricity, providing low voltage, was
previously used, it was not possible to run all functions of the ship as heavy cables
were needed. This time-consuming and complex process and also the space that
was required on board and on-shore to set such equipment, made these systems
undesirable. Nowadays, the shore-side electricity systems are improved and they
have become a good alternative for the reduction of the emissions.

Shore-side electricity systems are consisted by the following components. First of
all, a national grid and a sub-station are connected with a cable which carries
electricity equal to 20-100 kV. This amount of electricity is then transformed in the
sub-station to 6-20 kV. Secondly, cables leave from the sub-station, delivering this
electricity to the port terminal. There, the electricity needs to be converted to power
from the national grid equal to either 50 or 60 Hz, depending on the amount of
power the ship runs. On the terminal, it is suggested to have a cable reel tower,
supporting a frame, a davit and a cable reel. In that way, the frame and the davit will
be used to lower and raise the cables to the vessel, avoiding the handling of the
high voltage cables by individuals. Then, the ship should acquire a socket on board
in order to connect the cable. On board there will also be a transformer, changing
the high voltage electricity to 400 V. This electricity is distributed to the ship and the
use of auxiliary engines is no longer needed. The use of high voltage cables is more
preferable than the use of low voltage ones, because the high voltage can carry
electricity which is 25 times more than the electricity carried by a normal cable.
Additionally, high voltage cables are preferred as they are lighter, simple and handy,
allowing not only more flexible connections but also these connections have lower
maintenance and capital costs compared to the connections of low-voltage cables.
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The shore-side electricity system, with its elements, can be observed in Figure 4.16:
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Figure 4.16: Shore-side electricity system Source: Entec UK

The use of shore-side electricity systems has advantages and disadvantages. The
main advantage is that the emissions of greenhouse gases are reduced. When
using these types of systems, the CO, emissions, on average, are equal to
330g/kWh. On the other hand, with the use of auxiliary engines during the time
spent in port, the emissions are approximately 690-720g/kWh. Therefore, on
average a reduction of 50% of the CO, emissions is achieved. Moreover, the
emissions of Carbon Monoxide with the use of shore-side electricity are estimated in
0.0125g/kWh and with the use of the engines are estimated in 0.9-1.3g/kWh. Thus,
the CO emissions can be reduced by approximately 99%.%° Another advantage is
the reduction of noise. When the auxiliary engines are used, exhaust and
mechanical noises, noises due to the combustion and also mechanical vibrations
occur. With the use of shore-side electricity, the auxiliary engines are no longer used
during mooring time and noise and vibrations no longer exist. This is a fact really
important to the crew of the ship and to the personnel which works on-board.

On the other hand, there are also disadvantages. First of all, certain types of vessels
like refrigerated cargo or dry bulk ships may require more complex electrical
connections. Secondly, the costs of supplying a terminal with high-voltage electricity
can vary between 10000 and 500000 Euros depending on the distances, the local
conditions and to the number of the transformation connections. Generally, as it was
observed in the Port of Gothenburg, the external costs are considered high but the
technology that is used in these systems can be obtained at a reasonable cost.
Additionally, the shore-side electricity systems can be a good alternative to the
European Commission’s regulation of using fuels with 0.1% sulphur during berth

20 European Commission: Service Contract on Ship Emissions: Assignment, Abatement and Market-
based Instruments, 2005
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because it will be cheaper for the ship owners to use electricity instead of low-
sulphur fuels. As can be seen in Table 4.3, the percentage reduction of the
emissions, during berth time, due to the use of shore-side electricity is significant.

Measure % emissions reduction per vessel
Nox S02 PM voC
Shore-side electricity compared to the 2.7% sulphur fuels ~ 97% 96% 96% 94%
Shore-side electricity compared to the 0.1% sulphur fuels  97% 0% 89% 94%

Table 4.3: Reductions of emissions due to the use of short-side energy electricity
Source: Entec UK Limited

Currently a pilot project concerning the shore-side power for barges is taking place
in the Maashaven area. The duration of this program is two years and is the result of
the cooperation between the Port of Rotterdam Authority and the company Eneco
energy which will supply all the components to achieve the shore-side electricity
supply. The advantages of this pilot program is first of all its ease as the companies
can register either via internet or mobile phone and can start or stop the supply of
electrical power with a phone call and secondly its cost which is € 0,24 per kilowatt
hour for the inland vessels. As can be observed in Figure 4.17, several power units
have been installed to supply the vessels with shore-side electricity power.
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Source: “Air quality and climate change: involvement of PoR”, presentation by Rob
Houben in the Harbours, Air Quality and Climate Change Conference

Figure 4.17: Shore-side electricity — Pilot project Maashaven
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4+ Capture, storage and reuse of CO,

In 2007, a report was published by the Rotterdam Climate Initiative concerning
capturing, storing and reusing Carbon Dioxide. Based on this report, the City of
Rotterdam can reach, by applying this method, the target set by the Kyoto Protocol
in regard to the reduction of the CO, emissions by 50% in 2025 compared to the
reported amounts of the base year, 1990. By capturing and storing 20 Mton/year of
CO,, this target can be reached.

The Carbon Capture and Storage program, as is known internationally, examines
how emissions of CO, can be reduced by capturing and storing Carbon Dioxide
underground. This method can be applied in the Rotterdam — Rijnmond area and
the analysis made by the DCMR Environmental Protection Agency has shown that
Rotterdam has unique opportunities of applying this method, as the costs are lower
compared to other locations. Additionally, the Rotterdam Climate Initiative has
proposed that until 2015, every year, 5 Mton/year should be stored and from then on
and until 2025, this amount should be increased to 20 Mton/year. In that way,
emissions can be reduced significantly.

Capturing Carbon Dioxide is a relatively cheap method. In the Rijnmond area, there
is a large amount of pure CO,, coming from several installations producing either
biofuels or hydrogen, that can be captured. The process of capturing, drying and
compressing this Carbon Dioxide, is estimated to cost approximately €15/ton. As
can be seen in Figure 4.18, there are four different ways to capture Carbon Dioxide;
through post combustion, pre combustion, oxy-fuel and industrial processes. In all
methods, a decrease of Sulphur Dioxide is reported. Moreover, in the oxy-fuel and
pre-combustion scenarios the amount of Nitrogen Oxides is reduced and in the oxy-
fuel case, the amount of Particulate Matter is also reduced. On the other hand, in
the post combustion method there is a significant increase in the emissions of
Ammonia (NH3). The Rotterdam Climate Initiative has set a target of capturing in
total 20 Mton of CO,. This amount will be captured by using the post-combustion
technology, a technology now on a demonstration phase. The technology that is
used currently is based on using amines, but is not a preferable one as it requires a
large amount of energy, leading to higher costs equal to €40/ton.
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Figure 4.18: Carbon capturing methods Source: IPCC Special Report, 2005
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For the past 80 years, the main methods of capturing Carbon Dioxide were the
cement and steel industrial processes. Nowadays, the post-combustion capture
system can be used in conventional power plants. Additionally, the pre-combustion
method is of strategic importance as it can deliver not only a mix of hydrogen,
electricity and lower carbon containing fuels but also drive the ambition of creating a
hydrogen economy. On the other hand, the oxy-fuel combustion, even if is already
used in the iron, aluminum, melting and steel industries is still at a research stage as
far as carbon capturing is concerned.

The Port Authority of Rotterdam has prepared a case study examining the
potentials, advantages and disadvantages of capturing and storing the CO, in the
port area. This study mainly examines what changes need to be done in the
infrastructure and how these changes can be funded. Two scenarios are examined;
the basic one which deals with the storage of 1 Mton of Carbon Dioxide per year,
and the second one, the maximum scenario, which deals with the storage of 5 Mton
annually. These scenarios require approximately €50 million and €270 million
investments respectively, estimating that the costs for the transportation of the
Carbon Dioxide will be €22 per ton for the basic scenario and €20 per ton for the
maximum one. These transportation fees can be reduced to €7.5 — 10 per ton, once
a maximum target of throughput which is equal to 18 Mton annually is reached.
Another possibility that is currently examined is the transportation of the CO, by
ships, using the existing network of the Rotterdam area. In this case, the Port of
Rotterdam can be developed further as a CO, hub, attracting more Carbon Dioxide
suppliers. The storage of the CO, is, at this point, not considered a problem
because there are gas fields in the North Sea which can store a significant amount
of the captured Dioxide.

The main revenue generator of this project is the European Emission Trading
Scheme. In order to provide profits to the participating companies, a price equal to
€39 — 45 per ton is required. On the other hand, the captured Carbon Dioxide can
be further used in the Emission Trading System. Based on this system, the
underground storage of CO, allows companies to reduce costs. Additionally, part of
the stored Carbon Dioxide can be sold, through the system, to other countries which
cannot reach the targets set by the Kyoto Protocol.

The case of capturing, storing and reusing CO, has many advantages for the Port of
Rotterdam as it can help increase its profits. Moreover, it helps the Dutch
government to meet its CO, targets set by the Protocol. On the other hand, more
action needs to be taken, especially in funding the project as the costs of the
necessary infrastructure are quite high. Therefore, funding either by financial
institutions or by the Dutch government and the European Union is essential in order
to have the project started.

4+ Change in the use of fossil fuels with the use of Liquefied Natural Gas

The use of fossil fuels like coal and oil has increased significantly over the years.
These types of fuels are extensively used in the transportation and more specifically
in the shipping sector. The disadvantages of these fuels are, first of all, their limited
amount leading to the necessity of finding new types of fuels and secondly, they are
responsible for changes in the climate as they increase the emissions of
greenhouse gases through their combustion. For that reason, the industry is looking
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for ways to reduce the use of these fuels and switch to more environmental friendly
ones. Fuels that cause less greenhouse gases emissions are biofuels and Liquefied
Natural Gas (LNG). Liquefied Natural Gas accounts nowadays for 15% of the
European Union’s gas imports and this sector of energy is growing fast. Therefore,
switching from fossil fuels to LNG affects directly the Port of Rotterdam as such a
switch brings changes in the port infrastructure.

The alternative of LNG has advantages but also disadvantages. The use of liquefied
natural gas in the transportation sector is more environmental friendly compared to
oil but still pollutes the environment as it contains high amount of methane.
Additionally, the volume of LNG is approximately 600 times less than that of the
pipeline natural gas and thus the required storage space is fewer. Moreover, due to
its liquid condition is easier to be transported especially over long distances and can
be stored efficiently.

On the other hand, LNG energy projects are still considered expensive and they are
also advanced in terms of the required technology. For example, the construction of
the Gate Terminal in the Rijnmond area is estimated to cost Royal Vopak Company
745 million euros. The Port of Rotterdam, in order to follow the trends in the shipping
sector, should build new infrastructure to store the Liquefied Natural Gas. In the new
area of the port, the Maasvlakte 2 area, 190 out of 1000 hectares will be used for
the storage of liquids. Conclusively, there are still many practical difficulties and
problems that need to be resolved. The Liquefied Natural Gas may be an alternative
of pipelines, but still a great amount of energy is needed to liquefy and store the
natural gas.

4+ Use of wind energy

The emissions of greenhouse gases can be reduced with the use of renewable
energy sources. The use of wind energy is broadly used nowadays and due to its
advantages, it will be used more extensively in the future.

Wind turbines create electricity by making use of the wind. The ones that are used
for producing commercial electricity are usually between 100 kilowatts and 5
megawatts. Each kilowatt hour of electricity which is produced by the wind turbines
prevents around 1.5 pounds of carbon dioxide from going into the atmosphere,
compared to the carbon dioxide that is emitted by the power plants that use coal. In
that way, emissions of CO, can be reduced.

The Rijnmond area and the Port of Rotterdam are locations where wind energy can
be extensively used. In order to start generating electricity, most wind turbines
require winds of approximately 16 km/hour. Thus, the strong winds and the flat
landscape of Rotterdam are ideal for the construction of wind parks. Another
advantage of wind turbines is their long lifespan which is estimated in 20-25 years or
to approximately 120,000 working hours. During this lifetime, some moving
components may need to be replaced but the cost of maintenance and replacement
of these parts is around 1.5 — 2% of the original turbine cost, per year. Moreover,
with research and with the development of technology, the noise originated by the
turbines has been decreased and many countries regulate the position of wind
turbines so that they are not close to residential areas.
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The only disadvantage of constructing wind farms is the cost of buying them which
varies between 150,000 and 300,000 Euros. On the other hand, this cost should not
be considered high as it is an amount which can be easily amortized. The Port of
Rotterdam has already decided to construct a wind farm in the Maasvlakte 2 area.

4+ Time slots

Another option that can be used by the Port of Rotterdam is time slots for ships and
trucks in order to reduce the air emissions. The vessels, by spending time in the port
waiting to be berthed, are making use of their auxiliary engines and the amount of
exhaust fumes is increased. Additionally, due to road congestion on the highway
A15, the greenhouse gases emitted by the trucks are increased. These cases can
be prevented by using a timetable to control the arrivals of trucks and ships.
Timetables are a solution which benefits also the ship operators as they will not
have to pay demurrages in cases where the ports are busy and delays occur.

A timetable can be used, but in order to succeed certain specifications need to be
considered. First of all, the companies which operate the terminals should cooperate
not only with the other operators but also with the Port Authority in order to avoid
delays. Additionally, extreme weather conditions must be taken under consideration
as these conditions can lead to the delay in the arrivals of ships. This problem can
be partially resolved based on the Automatic Identification System (AIS) which
tracks the vessels within a range of 40 nautical miles. Conclusively, the arrivals’
timetable is not a broadly used solution as is difficult to succeed especially in ports
with increased traffic like the Port of Rotterdam.

4+ Energy saving equipment

The Port Authority can reduce the air emissions and the amount of energy that is
used in the port area by acquiring new energy saving equipment or by modifying the
existing one. Hybrid electric vehicles and vehicles which use natural gas or
biodiesel, hybrid locomotive and straddle carriers with energy storage system are
options that are currently tested and can be future options against the air pollution.
The first straddle carrier with an energy storage system is now in service in
Hamburg designed to save energy up to 10 percent. This type of straddle carriers
emits approximately 350 kg Carbon Dioxide per shift, 200 kg less of the amount
emitted by the older, conventional straddle carriers. Moreover, the new type of
straddle carrier saves fuel equal to 2 liters per hour, fuel consumption which leads to
a 265,000 kg reduction in Carbon Dioxide emissions during its operating life.
Additionally, its diesel engine operates more gently reducing the noise and
increasing its operating life.

Another option that is currently tested by the Port of Rotterdam Authority is a hybrid
shunting locomotive. During its trial period, the locomotive will be pulling trains in a
distance equal to 4 kilometers from the Bertschi Terminal to the Botlek rail yard.
Alstom Transport, the construction company, expects to achieve a reduction in the
emissions of Carbon Dioxide, Nitrogen Oxide and Particulate matters by 50%, fuel
savings equal to 40% and reduction in noise by 15 decibels. During the trial period,
the construction company will examine how these estimations respond in practice.
The advantage of this locomotive, besides the reduction in emissions, is that the
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investors can recoup the amount spent in few years. This happens because in
regard to the traditional locomotives whose diesel engine runs continually, in the
hybrid locomotive, during the long waiting times, the diesel engine is shut down and
the drive and auxiliary systems are powered by battery. This leads to major savings
in maintenance and fuel costs giving the opportunity to the investor to have profits
after a couple of years. On the other hand, the cost of this type of locomotive is still
high and equals to 1.5 — 2 million dollars.?’ Possibly, after the trial period, the
investors and the Port Authorities will acknowledge the advantages and will find the
means to further finance this project.

+ Conclusion

All the afore-mentioned solutions are projects based on the goals of the Integrated
Maritime Policy. Another positive effect of this policy is that through the construction
or the application of these projects, employment in the area is increased. More
people will be employed in order to construct the Maasvlakte 2 area, or a LNG
terminal. Therefore, the social welfare and the economic prosperity of the area is
increased but also, special attention is paid to the protection of the environment as
all these projects have a common goal, the increased sustainability in the Rotterdam
area and the reduction of the greenhouse gases emissions. Additionally, based on
the Integrated Maritime Policy and the Maritime Spatial Planning, the Port of
Rotterdam has the opportunity to cooperate in a more efficient and effective way
with other European Countries. This happens because now all European ports have
the same goals and can coordinate their actions. Moreover, the cases of delays that
used to occur due to the bureaucratic procedures and the different national
documentations are now decreased. Overall, the positive effects of the Blue Paper
outbrave the negative ones.

In Table 4.4 a summary of the afore-mentioned effects and actions is provided and
the advantages and disadvantages of each action are also presented.

2 http://www.arb.ca.gov/railyard/ted/comments _ahlt.pdf
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Advantages

Actions

Reduction of carbon
monoxide, carbon dioxide
emissions

Disadvantages

Different types of ships like
reefers need a more
complex electrical
connection

Reduction of noise

Good alternative to the 0.1%
sulphur regulation

Elements of the system can
be obtained at reasonable
cost

High external costs

Low costs for Rotterdam

Higher costs for the
companies

Post-combustion technology
is cheaper but still in
demonstration phase

Current method using
amines costs more and
requires a great amount of
energy

Regquires high investments

LNG friendlier for the
environment

Lack of infrastructure

LNG requires less storage
space

LNG expensive

Long life duration

Use of renewable energy
Low maintenance costs

Cost

Reductions of port delays

Cooperation is needed

Reductions of air emissions

Arrivals may vary due to
weather conditions

Reductions of air emissions
by 50%

Reduction of noise by 15
decibels

Reduction in fuel and
maintenance costs

Cost

Table 4.4: Summary table of the positive effects of the Integrated Maritime Policy
Source: Elaborated by the author

4.7.2 The negative effects of the Integrated Maritime Policy to the Port of
Rotterdam

The Integrated Maritime Policy does not only affect positively but also negatively the
Port of Rotterdam. Through the policy, a framework that was missing from the
European Union is now established. The disadvantage is that no penalties are
stated in the policy for those European Countries which will not comply with the new
regulations and targets. The Dutch Government and the Port of Rotterdam in
particular, have been working in the establishment of the goals proposed in the Blue
paper for the past years and thus, it will be easier for the Netherlands to reach the
required targets compared to the other European Countries.
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The other important disadvantage of the policy is that projects that can increase the
sustainable use of the oceans and the seas and decrease the air emissions which
are responsible for the harm of the environment are quite costly. For that reason, it
is necessary that the European Commission, in cooperation with the national
governments, will find ways to finance these projects.

In conclusion, the Integrated Maritime Policy was a necessary step towards a better
use of the environment and its resources. On the other hand, there are many
problems that need to be resolved by the International Maritime Organization and
the European Commission in order to deliver to the next generations a world where
the environment is protected and special attention is given to the use of the energy
resources and to the protection of the marine environment.
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Chapter 5: Conclusions

Every year, the amount of products that is traded around the world, is increased
significantly. These products are transported by several ways, such as rail, road,
vessels and inland waterways. The rivers and the seas are used not only as trade
routes but also are part of our everyday life, as they provide us with food, resources,
energy, employment through the ports and leisure in the coastal region and the
islands. On the other hand, this extensive use of the marine environment has led to
its deterioration. Thus, it has become essential to protect our environment and
achieve a more sustainable use of it.

In order to promote the environmental protection, the European Commission has
published several papers over the past years to provide a framework for the
European Countries to develop on the one hand, socially and economically and on
the other hand, sustainably by making a better use of the environment and by taking
measures to protect it. These papers examine and analyze the current problems the
European Union is facing and also suggest ways to resolve them. In general, the
goal of the European Countries should be the achievement of economic growth that
goes hand by hand with the environmental protection.

The most important of the papers the European Commission has published, is the
Integrated Maritime Policy which focuses on the European maritime environment. In
this paper, the significance of the seas to our everyday life is recognized and the
necessity for environmental protection is highlighted. In order to achieve this, the
parties which participate in the decision-making process, both in national and
European level, should coordinate their actions and cooperate towards a common
goal. The European Commission aims also in creating a network for maritime
surveillance between the European Countries and a network of clusters. By
achieving cooperation between the coastguards of the Member States and by
creating a network for e-navigation and for vessel tracking, the risk of accidents is
minimized; the maritime boarders are secured and safety in the seas is increased. In
the Integrated Maritime Policy, the European Commission focuses in five goals.
These goals include raising the visibility of the maritime Europe, using knowledge
and innovation in the maritime policies, maximizing the sustainable use of the
oceans and the seas, achieving a high quality life in the coastal regions and
promoting the leadership of Europe in the International Maritime Affairs.

The shipping sector is a key element in the European economy. Trade not only
increases the profits of the European Countries but also promotes the European
Union as an important player in the global economy. Therefore, to achieve the
growth of the shipping sector and the sustainable use of the seas, several problems
need to be resolved. First of all, the bureaucracy, the complex and time consuming
procedures in the transportation of goods from one European port to another, cause
problems in the development of the transportation through the inland waterways.
Additionally, as the public investments are low and the research in the maritime
sector is expensive, it is necessary to achieve the cooperation of the scientists and
the policy makers in order to predict the environmental effects of several actions and
find solutions to existing problems. Research and technology can be used in order
to find ways to increase the sustainable use of the marine environment.
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The Port of Rotterdam is the major European port which deals every year with an
increasing volume of products, transported with different ways to countries around
the world. As a significant part of the Netherlands is below sea level, for the country
and especially for the Port of Rotterdam, the protection of the environment is
essential. The Port of Rotterdam is continuously seeking ways to become more
accessible and sustainable. The construction of the Maasvlakte 2 area which started
last year represents exactly that philosophy. On the one hand, the new port area will
meet the requirements for growth but on the other hand, the Port Authority has
undertaken that the companies which will set up their businesses will respect the
environment and will operate in a sustainable way.

The Netherlands, as part of the European Union, has to comply with the regulations
published by the European Commission. Therefore, the Port of Rotterdam is
affected by the publication of the Integrated Maritime Policy. The effects of this
paper are both positive and negative. The major positive effect is that the Paper
provides a framework that was missing from the European maritime sector. This
framework gives to the Port of Rotterdam the opportunity to cooperate with other
European ports in order to achieve the protection of the environment. Additionally,
the Port Authority has been looking over the past years, ways to reduce the
emissions of Carbon Dioxide and other greenhouse gases that are responsible for
the greenhouse effects and the climate changes. Moreover, as the European
Commission is aiming in creating a barrierless European market and as the different
national governments are cooperating, the transportation of products between the
countries has become easier and checking the necessary documents is a procedure
less complex and less time-consuming. Furthermore, based on the Integrated
Maritime Policy, the Port of Rotterdam can promote new projects and actions, like
the shore-side electricity systems, to protect the environment. On the other hand,
the new technologies that can be applied are expensive. Thus, it is important that
the European Commission will work together with the financial institutions and the
national governments in order to find ways to finance the application of these
technologies and the research for the finding of new ones. Another disadvantage of
the Integrated Maritime Policy is that it does not include any penalties, like paying a
fee, for the countries which will not comply with the new regulations.

Conclusively, the Integrated Maritime Policy affects the Port of Rotterdam in a
positive way. Even though there are important disadvantages of this Policy, overall,
the advantages are more. Of course, there are many problems still to be resolved
but it is important that the European Commission has taken the first step towards
the protection of the environment. Additionally, based on the Policy further actions
can be taken by the countries and by the European Union as a whole. Nowadays,
this is more possible and it can be achieved with the cooperation of the involved
parties.
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