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ABSTRACT

Of the Baltic Sea Region states’ strong dependence on maritime transportation causes risks and threats to
state security of supply. Globalization in transportation does encounter to the fact that e.g., ships are not
owned by states anymore. This study analyzes the possible risks and opportunities that states should prepare
themselves for in case of serious disturbances and in emergency situations. The basic idea is to maintain the
basic social activities and infrastructures that are indispensable for safeguarding the population's living
conditions, maintaining a functioning society, and sustaining the material preconditions for upholding national
defense. The analyzes will include current and future cargo flows, risks, environment, infrastructure and actors
in the Gulf of Finland. Furthermore, combining the aspects of cargo flows, risks and environmental effects to
simulation models produces tools for assessing how states can prepare themselves to emergency situations. In
conclusion, a holistic view of the security of supply means strong co-operation, large networks and high-quality
studies to support the decisions that states will make.

Object: "Harmonized Development of City of Tallinn, Ports and Ports Areas” in Estonian Maritime Academy,
Tallinn, Estonia on 20 of May 2010.

INTRODUCTION

During the recent months Finland and Estoniq,
among other European countries, have faced
serious disturbances in domestic and international
air traffic, due to the risks related to volcanic ash
in the airspace. Aviation authorities have been
forced to shut down several airports causing
stagnation in this fast and flexible mode of
transportation. However, cargo transported by air
to Finland covers only 0.1% of total import
measured in tons. Maritime transport is by far the
most important fransport mode measured in tons. In
2008, 75% of import and 89% of export was
transported by ships to and from Finland (Lumijdrvi
2009). Furthermore, in the Baltic Sea Region (BSR
includes: Estonia, Latvia, Lithuania, Poland,
Denmark, Sweden, Finland, Norway, north-western
Russia and northern Germany) the sea based
transport is the dominant mode of transport as
about 76% of trade in BSR states is transported
by sea while all other means of transport amount
to 24%. In addition to domestic transportation,

Finnish and Estonian ports handle a major share of
the Russian transit traffic. Finnish ports have mainly
concentrated on forwarding containers to Russia,
and Estonian ports handle a major share of the oil
export from Russia (the share of oil and chemicals
has been between 61-70% of total cargo flows,
Tapaninen et al 2009). However, there are no
detailed studies on how the enormous maritime
transport volumes (import and export) could be
handled when the operational environment
changes radically. Such changes would occur, for
example, if a port or several ports or sea routes
would be closed down due to an environmental
hazard or an economic crisis.

This study aims to show, that preparation for
emergency situations can and should be started
beforehand. The research  questions (not
comprehensive) of this study include the following:

1. To analyze the extreme situations (stable and
emergency situations) that could affect the Gulf
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of Finland cargo flows and the business
development.

2. To analyze the possibilities to change the cargo
flows including flows on the roads, rail roads
and sea.

3. To estimate costs of present and alternative
routing, both in monetary and environmental
values.

4. To estimate the maximum operative capacity of
fixed and long-term logistics infrastructure in
emergency situations.

5. To create suggestions to increase readiness of
the actors for alternative operative situations.

Using the project's results, actors, i.e. business
actors and authorities both in Finland and Estonia,
will be able to increase their readiness in extreme
as well as in stable operative situations.

METHODOLOGY

The previously listed key research questions are all
linked together strongly. The results of each
question are stronger together than each of them
separately.  Previously = mentioned research
questions are answered by analyzing:

1. The basic data of current cargo flows,
infrastructure and actors in the Gulf of Finland
and importance of the cargo flows for business
and society will be analyzed. In addition,
future changes and cargo flow development
are estimated. Based on these analyses,
alternative routes for traffic flows in case of an
emergency are studied.

2. Analyzes of different types of emergency
situations occurring at the arbitrary periods of
time (within defined investigation period) are
conducted through computer based simulation
models. Mostly system dynamics simulation is
used for this purpose, but the utilization of more
advanced methods are also emphasized, for
example, agent based simulation.

3. Alternative scenarios of the operational
environment (possible emergency situations for
the actors in business and public sector) in the
extreme situations will be examined. The
environmental effects of road and rail
transportations on the alternative transport
routes will be studied.

4. Determining the security of supply related
infrastructure, cargo and energy traffic flows in
the Baltic Sea region and especially in the Gulf
of Finland.

5. Increasing communication and co-operation
between Finland and Estonia and in the Baltic
Sea Region.

DELIVERING RESULTS TO THE BALTIC SEA REGION

Increasing knowledge

National Emergency Supply Agency’s mission is to
monitor and assess the state of security of supply,
maintain a dialogue on important themes and tfo
submit proposals and initiatives regarding areas
of development within security of supply (National
Emergency Supply Agency 2008). In order to raise
issues in public discussions, information and
knowledge is needed as background data. This
study contributes to analyzing the “holistic view” of
security of supply in Finland and in Estonia. The
research groups consist of top level researchers
having a long experience working together.
Furthermore, the project has designated Kotka
Maritime Research Centre to be responsible of
communication with media, aiming to ignite
dialogue of important themes found in this project.

Strengthening co-operation

In order to produce results in international research
networks personal, national and international co-
operation is a necessity. A functioning research
group will have significantly better possibilities to
merge different views, interests and ways of
action (Figure 1). Several discussion forums
between researchers and specialists have been
arranged to achieve a broad view of e.g. risks
and threats related to the supply chain
management, critical infrastructure in seaports and
for functioning logistics, land and sea based
transportation routes, environmental effects of new
land based routes, transportation of basic goods
to safeguard population’s living, energy supply
and security, and the development of ports in the
Gulf of Finland. Several external specialists have
assisted in the study to produce a holistic view of
possible actions in emergency situations. National
and international collaboration provide necessary
data, ways of action and best practices to
construct applicable examples not only in the Gulf
of Finland but also in the Baltic Sea Region.

http://www.merikotka.fi/stoca
Kotka Maritime Research Centre
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Delivering a specific message

From the very beginning of the study, national and
international target groups have been encouraged
to visit our www-site for information. The project’s
results are in the form of brochures, reports,
publications, newspaper articles, TV-news,
proceedings etc. Several seminars open to the

public and especially specialists in the field have
been held to join and start active discussions on
how to be better prepared for emergency
situations.
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Fig. 1 Schematic diagram of different actors and target groups (STOCA: “Study of cargo flows in the Gulf of

Finland in emergency situations”).

Scientific input

The scientific (peer reviewed) articles produced
during and after the study’s lifespan are
evaluated in a critical manner before publication
in international scientific journals. With the help of
the scientific community (highest level of
academicians) the articles present state-of-the-art
knowledge of e.g., maritime traffic, risk
management, system dynamic simulation and
economy and energy supply. In addition, several
research reports support high quality articles by
giving input about vital cargo flows, traffic route

scenarios, oil supply (and other chemicals) and
modeling of environmental effects (Lumijé&rvi 2009,
Tapaninen et al 2009, Ruutikainen and Tapaninen
2009). Several national and international
conferences have been visited to disperse the
outputs.

The  project personnel have
extensive knowledge of maritime transport,
logistics,  simulation,  risk  assessment  and
environmental issues (see e.g., Hallikas et al 2009,
Hémdldinen and Tapaninen 2010, Koskinen and
Hilmola 2008, Spies 2009). The results are

http://www.merikotka.fi/stoca
Kotka Maritime Research Centre
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produced in a scientific manner and later
converted to a more popular form will strengthen
the specific message to businesses, authorities and
ministries.

CONCLUDING REMARKS

As a summary, we have been able to discuss and
interview significant actors related to security of
supply in Estonia and in Finland. The first
assessments of maritime (ships and ports), rail and
truck transportation has been converted into a
simulation model, assuming several container ports
are closed in Finland (Tapaninen et al 2009, Léttild
2010).

The final report of the simulations, Tallinn-Helsinki
railway tunnel, transportation performance, harbor
infrastructure investments and freight markets will
be published in 2010. Several results will be
presented in a seminar in autumn 2010 in Finland.
Other final reports will be published during end of
2010 and beginning of 2011.

More information about the study (project STOCA-
Study of cargo flows in the Gulf of Finland in
emergency situations) and forthcoming activities
can be found at www.merikotka.fi/stoca
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