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It might be fair to say that 2021 has been a  
kind of intermediate year for us. The impact of 
COVID19 on our operations has been significant, 
but at the same time it has highlighted the need 
to reconsider the future operation of the research 
centre. Our eyes has been strongly turned to the 
future, but at the same time we are focused on 
re-examining the basics.

During the year, significant changes have taken 
place in the universities involved. At the end of 
2021, new five-year contracts were signed for the 
two professorships, with the Aalto University and 
the University of Turku. Further, the composition 
of university research groups has largely changed. 
This is of course part of the normal develop-
ment of research groups, but have major effect to 
cooperation in general. In addition, the professor-
ship of the University of Turku was shifted to the 
Department of Geography and Geology. This will 
strengthen the possibilities for academic research 
cooperation among our member universities. 

1 .
F O R E W O R D However, the most signifi-

cant change during the year 
has been that the association 
had a possibility to hire a research director on a 
permanent basis. This position has a significant 
role to play in motivating university researchers to 
engage in genuine collaboration. Interdisciplinary 
collaboration does not arise by itself but requires 
resource allocation at the interface. This solution 
has now been made.

 So, the year I call an intermediate year has been 
used well. The research centre’s internal structures 
and operational resources are in order. From the 
beginning of 2022, we will start to prepare a new 
strategy, so we have a good starting point to create 
a common new direction for the future. In this 
world situation, reflection on a new direction is 
more than necessary.

Executive Director 
Anna Kiiski

A N N A
K I I S K I
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2 .
K O T K A  

M A R I T I M E  
R E S E A R C H  

C E N T R E  
I N  B R I E F

Kotka Maritime Research Centre specialises in the 
interdisciplinary approach to maritime transport 
and logistics, taking into account a wide range of 
safety, environmental and economic aspects. The 
common vision of the research community operat-
ing under the Centre, representing leading Finnish 
universities and research institutes, is to promote 
the overall sustainable development of the mar-
itime sector and research in the field in Finland. 
Research is problem-driven and solution oriented, 
seeking for scientifically validated answers and 
feasible solutions to topical socio-environmental 
questions and problems. 

Good societal decision-making needs to be based 
on scientifically verified information. Kotka 
Maritime Research Centre’s expertise is built 
upon research carried out at the University of 
Helsinki, Aalto University, University of Turku, 
and South-Eastern Finland University of Applied 
Sciences. Kotka Maritime Research Association 
acts as an umbrella organisation that coordi-

nates, manages, and supports the universities’ 
joint research projects.  At the moment, our core 
researcher network consists of 28 experts. 

Beyond academia, the research centre works close-
ly with a great number of experts in related fields.  
Our partners include such organisations as the 
Finnish Environment Institute, Natural Resources 
Institute Finland, Finnish Transport and Commu-
nications Agency, Finnish Transport Infrastructure 
Agency, and Metsähallitus, as well as  the devel-
opment company Cursor Ltd, Etelä-Kymenlaakso 
Vocational College, and Kotka Maretarium. 

Merikotka was founded in 2005 at the initiative of 
the city of Kotka. Because seafaring is a key indus-
try in the city, they wanted to know more about 
the risks related to maritime transport and how to 
control them. For this purpose, the research centre 
was created to make use of the knowledge held by 
various universities and to produce high-quality 
research on maritime transportation, marine traffic 
safety and their impacts on marine environment.
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3 . 
G R E E T I N G S  
F R O M  T H E  

N E W  R E S E A R C H  
D I R E C T O R

In the spring of 2021, I had the honor of being 
elected the new Research Director of the KMRC. 
Since officially starting the post in April, in addi-
tion to networking and project planning activities, 
my focus was on the launching and engaging the 
revised KMRC core research network.

As a guiding light in my work, I have used the 
external research reviews 1 of the KMRC for years 
2015-2018. The main message of the evaluators 
was that the community is formed by a group 
of highly skilled people, capable for innovating 
and doing high-quality research. However, the 
criticism considered the faint demonstration of 
the actual interdisciplinarity and cross-university 
collaboration, when it comes to the outputs of the 
network, as well as the unclear role of the KMRC 
behind the results. The researchers were not seen 
to have identified themselves as KMRC researchers 
either.

Having worked in various 
multi-disciplinary research 
communities, I have 
learned that the true inter-
disciplinarity, potentially 
leading to cross-discipli-
nary outcomes, requires concrete joint targets and 
tasks. An important part of my work is to help 
the KMRC community to find productive and 
motivating ways to conduct interdisciplinary work 
that will lead to cross-disciplinary outputs and 
competence, and to facilitate this collaboration. 
Naturally, helping the network to plan projects 
and acquire funding that enables continuous col-
laboration is a vital part of this work.

The academic world has traditionally been strongly 
divided to disciplinary silos with isolated research 
cultures, theories, and methods, leading to differ-
entiated terminologies. All this hinders interdisci-

1 Mäkinen, Anita 2019: External Review - Kotka Maritime Research Centre Kotka Maritime Research Centre (KMRC) in 
2014-2018. Kotka Maritime Research Centre publications 1/2019. ISBN 978-952-69646-0-7 

Schröder-Hinrichs, Jens-Uwe 2020: External Review, part II - Kotka Maritime Research Centre.  
Kotka Maritime Research Centre publications 2/2020. ISBN 978-952-69646-2-1  
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http://merikotka.fi/wp-content/uploads/2021/03/KMRC-Publications-1-External-review-Anita-Makinen-2.pdf

http://merikotka.fi/wp-content/uploads/2021/03/KMRC-Publications-1-External-review-Anita-Makinen-2.pdf

http://merikotka.fi/wp-content/uploads/2021/03/KMRC-Publications-2-External-review-Jens-Uwe-Shroder-Hindrisch-2.pdf

http://merikotka.fi/wp-content/uploads/2021/03/KMRC-Publications-2-External-review-Jens-Uwe-Shroder-Hindrisch-2.pdf
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plinary communication and collaboration. As with 
the human activities in general, comprehensive 
assessment and understanding of the risks and 
opportunities posed by maritime transport require 
cross-disciplinary socio-eco-technical meta-analysis. 
Thus, professionals with skills and mindsets needed 
for the interdisciplinary dialogue and collabora-
tion are highly needed. Mutual respect and trust, 
willingness to learn new ways to think and work, 
and the courage to ask when not understanding 
what the other person is saying, are all vital skills 
for effective interdisciplinary collaboration. One 
societally important role of the KMRC is to educate 
experts with such competency.  

Another key theme in my work in 2021 was the 
planning of new research projects and the prepa-
ration of funding applications. We prepared three 
successful European regional development funding 
applications, the most recent one – VISIIRI – 
starting in April 2022. The ongoing green tran-
sition of maritime logistics, including the novel 
technologies enabling it, as well as the various 
related socio-environmental side effects, is playing 
a major role in our current plans. However, we 
will continue working on a wide variety of aspects 
related to safe and sustainable shipping.

At the local level, the City of Kotka has been tak-
ing interesting development steps, with the City 
Council committing to the start-up of Europe’s 
first port logistics safety park in the Port Kantasa-
tama. An unused 1980’s harbor warehouse build-
ing is turned into an environment for education, 
innovation, and piloting to promote the safety 
and security of the sea environment and society. 
This provides a promising setting for diverse 
research activities and stakeholder interaction. I 
am particularly pleased with the regional co-op-
eration that have been built-up in the context of 
the safety park development activities between 
KMRC, the local educational institutions and 
the city organization. 

Meetings with numerous stakeholders on diver-
gent occasions have provided a wealth of useful 
information on current challenges and knowledge 
needs in the field. I have learned a lot from these 
discussions and want to thank everyone I have 
met, hoping that we will be able to develop and 
maintain a low-threshold dialogue with as many 
actors as possible.

Research Director  
Annukka Lehikoinen 

M U T U A L  R E S P E C T  A N D  T R U S T, 

W I L L I N G N E S S  T O  L E A R N  N E W 

W A Y S  T O  T H I N K  A N D  W O R K , 

A N D  T H E  C O U R A G E  T O  A S K  W H E N 

N O T  U N D E R S T A N D I N G  W H A T  T H E 

O T H E R  P E R S O N  I S  S A Y I N G ,  A R E 

A L L  V I T A L  S K I L L S  F O R  E F F E C T I V E 

I N T E R D I S C I P L I N A R Y  C O L L A B O R A T I O N .

https://www.merikotka.fi/en/projects/visiiri/
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plinary research to 

1.	 understand and develop the functioning and 
dynamics of ship operations and technology, mari-
time traffic, logistics, and maritime policy-making; 

2.	 assess environmental and safety risks related to 
maritime traffic, acknowledging the joint effects of 
other, cumulative stress factors; 

3.	 estimate the positive and negative impacts of 
maritime traffic on regional wellbeing, safety, and 
environment;  

4.	 develop new intelligent tools for navigation, mari-
time spatial planning, and management purposes; 
and 

5.	 produce information for education and deci-
sion-making to support the sustainable develop-
ment of maritime traffic. 

4 . 
I N T E R D I S C I P L I N A R Y 

R E S E A R C H  F O R 
S U S T A I N A B L E  M A R I T I M E 

T R A N S P O R T

Each research group has its own focus area and 
scientific field, which are combined in joint 
research activities in order to address these topics. 
Based on the results, aim is to support shipping 
companies, port organisations, maritime/regional 
planners and other stakeholders in developing 
their activities in a sustainable way, where the 
sustainability is achieved by considering the eco-
nomic, safety-related and environmental aspects 
together.  

The Aalto University research group offers a 
diverse research agenda which focuses on analysing 
the safety of maritime traffic, ships, and structures. 
In particular, it investigates the responses 
and strengths of ships in complex physical 
environments where ice and wave-induced 
loads are present. The research is carried out by 
conducting extensive full-scale trials onboard ice-
going ships, by utilising the Aalto Ice Tank, and 

M U L T I - D I S C I P L I N A R I T Y I N T E R D I S C I P L I N A R I T Y C R O S S - D I S C I P L I N A R I T Y
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by developing theoretical models and analysing the 
ultimate strength of structures.

The Aalto University research group also investi-
gates system-level issues at the scale of shipping 
systems/fleets, individual ships, and ship sub-sys-
tems. The focus is on passenger ships, ice-going 
vessels and advanced ship concepts such as au-
tonomous ships. The core value of research is to 
guarantee safety, to enable sustainability through 
advanced solutions, and to focus on the first prin-
ciples of applied mechanics, statistical methods, 
and systems engineering. The research on safety 
focuses on developing concepts, methods, tests, 
and frameworks for creating safe technological and 
socio-technological systems and for managing the 
associated risks. These advances in risk analysis and 
safety science are applied to specific problems in 
maritime engineering. This serves the society by in-
creasing our understanding of how maritime safety 
is created and maintained and how safety risks can 
be effectively managed.

F
ormer title of professor (job title research 
director) in the University of Turku 
was converted into an actual professor 
position. The position was defined as the 
Department of Geography and Geology 
and the main discipline of the position 

was economic geography. The study of maritime 
logistics systems is the main definition of the task. 

The research carried out by the research group in 
the University of Turku includes a diverse research 
agenda in the fields of maritime industries and 
logistics, combining  business studies and eco-
nomics with environmental and social sciences. 
Group specialises in the field of traffic and ports 
in the Baltic Sea area, as well as logistics chains 
and infrastructure in the marine industry sector. 
It coordinates the interdisciplinary environmental 
research supporting marine spatial planning and 
integrated coastal zone management. 

There are three main spearheads in the research: 1) 
Shipping and maritime logistics, including: Mar-
itime transport and infrastructure, port networks 
and port operations, maritime safety studies, 

pilotage operations and 
national security of supply. 
2) Maritime cluster, in-
cluding: Development of 
marine industries, cluster dynamics and economic 
impacts, corporate social responsibility in shipping 
operations together with studies focusing on Blue 
Growth. 3) Marine environment and spatial plan-
ning, including: Efficiency and impacts of envi-
ronmental regulations in shipping, environmental 
status of ports, marine spatial planning, shipping 
and offshore activities in the Arctic, performance 
and impact of the European ports system, and in-
tegrated knowledge base and management system 
for ports. 

T
he Fisheries and Environmental Manage-
ment Group in the University of Helsinki 
focus on the interaction between ecosys-
tems and the human society. The research 
conducted at the University of Helsinki 

projects combines biology, limnology, fisheries 
management, geography, and sociology and an-
thropology. Moreover, mathematical sciences pro-

P E N T T I  
K U J A L A

T O M M I  
I N K I N E N

O S I R I S  V A L D E Z 
B A N D A
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duce risk models that have their 
foundation in these sciences.

The research interests of the 
research group are 1) Decision 
and risk analysis in relation to 
renewable resources and bio-
diversity, 2) Identification and 
quantification of risks in the use 
of natural resources and in the 
various maritime activities,  3) 

Integrating different sources of data and knowl-
edge: Bayesian analysis, 4) Interdisciplinary mod-
elling of exploitation processes of natural resources 
in the face of risks and uncertainty of information. 

The Bayesian analysis forms the backbone of the 
group’s environmental modelling approach. It 
provides an effective tool for learning from various 
information sources. These sources include data, 
models and their theoretical background, and 
expert knowledge. For example in oil spill impact 
analysis, it is important to develop methodology 
that allows for maximum learning from previous 
accidents. It is important to understand that the 
level of uncertainty is typically high in impact 
predictions. By creating Bayesian models that can 
learn from previous accidents, it is possible to 
reduce the number of uncertainties in terms of the 
potential future accidents. 

T
he applied research at South-Eastern Fin-
land University of Applied Sciences focuses 
on logistics and seafaring. In the seafar-
ing, the focus is on maritime safety and 
management of environmental risks related 

to maritime operations. The main research topics 
include pollution prevention and spill response 
management, as well as maritime emergency 
response and distress operations. 

In terms of logistics, the focus is on green trans-
portation, innovative business concepts, and ways 
to integrate digitalisation and new technologies 
into port operations. Digitalisation and environ-
mental issues are cross-cutting themes both in 
logistics and seafaring.

The research projects are need-based and carried 
out in close cooperation with end-users, provid-
ing practical, ready-to-use research results. The 
research and development activities in logistics 
and seafaring are conducted by working closely 
with authorities, companies, and public sector 
organisations.

S A K A R I  
K U I K K A

O L L I - P E K K A 
B R U N I L A

J O E L  
P A A N A N E N
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One of the objectives listed in the KMRC’s action 
plan for 2021-2022, is the better engagement of 
researchers to the operation of the centre. As a 
result of the COVID19 pandemic there had been 
a lengthy gap in the non-project-related joint 
activities and the community was scattered. In ad-
dition, due to the natural evolution of the research 
groups, there were many newcomers, not familiar 
with the KMRC. Therefore, it was a good time to 
revise and re-launch the network by establishing 
an introductory seminar and a registration process. 
As part of this process, as well as in all communi-
cations, we have tried to be more specific in bring-
ing out what KMRC is, how we work, and what is 

the role of the association in the entity. To engage 
people, it is important the researchers of the core 
research network see they are the heart or “engine” 
of the KMRC, the association being a support 
body that facilitates the collaboration. 

We should aim for a self-feeding system: a sus-
tainable community with its own interdisciplinary 
working culture and spirit that exists cross the 
separate projects and is able to sustain itself over 
the inevitable gaps between funding periods and 
through the personnel changes.  

At the moment the core network consists of 28 
researchers and experts who are featured on our 

website in a new section dedicated to them.  
With this diverse, motivated, and highly 
international community, it will be interesting 
to work together for more sustainable maritime 
transports. In December we got to meet each other 
on a Christmas cruise on the waves of the Baltic Sea. 
During the day, in addition to getting to know each 
other and eating well, we looked for links between 
our research topics, and identified potential utilities 
of our network, looking from the perspectives of 
both the society and the researchers themselves. 
While writing this, we are already well on our 
way to planning the concrete actions to make the 
perceived benefits materialize.

19

https://www.merikotka.fi/en/merikotka/people/


20 21C
COMPLETE project  (Completing management 
options in the Baltic Sea Region to reduce risk of 
invasive species introduction by shipping), and its 
extension stage COMPLETE PLUS, developed 
tools for harmonised implementation of the IMO 
Ballast Water Management Convention, a propos-
al for a regional biofouling management roadmap, 
and a proposal of a monitoring programme of 
non-indigenous species (NIS) for the Baltic Sea. 
COMPLETE and COMPLETE PLUS were the 
first full-scale projects funded by the Interreg Bal-
tic Sea Region Programme, led by KMRA.

In the COMPLETE project, scientists and experts 
from seven Baltic Sea states cooperated with the 
competent authorities dealing with environmental 
and maritime issues to find solutions for managing 
the risks of alien species transported by shipping. 
This cooperation was carried out together with ship-
owners and other relevant stakeholders already before 
the COMPLETE project, and the current knowl-
edge gaps were identified based on the needs of the 
stakeholders. The overarching role of HELCOM was 
invaluable, as the joint decisions on these issues are to 
be taken among the HELCOM countries to achieve 
regionally harmonized decisions. 

The project COMPLETE equipped public 
authorities around the Baltic Sea and pan-Baltic 
organisations, like HELCOM and OSPAR, with 
practical tools to secure the threatened biodiver-
sity and natural ecosystems of the Baltic Sea. By 

applying a regional approach, the project part-
ners helped to create a system for preventing the 
introduction and spreading of NIS. In addition, as 
shipping is an international sector with discussions 
and agreements made by IMO, the recent ongoing 
processes at IMO level with regard to the amend-
ment of the Biofouling Guidelines was supported 
by the outcome of the COMPLETE project. The 
recommendations for the Baltic Sea can be of 
valuable support to this review process.

The regional approach is the only way to effec-
tively prevent new introductions and spreading 
of alien species, as no nation can do this alone. 
The COMPLETE project was a good example for 
this kind of regional co-operation. The outputs of 
COMPLETE are not only relevant for the Baltic 
Sea, but benefit also the OSPAR region and more 
widely, world oceans as a whole. 

As the COMPLETE project was also a flagship 
project of the EU Strategy of the Baltic Sea Region 
and its Policy Area for clean shipping (PA ‘Ship’), it 
supported the aim of the strategy to become a mod-
el region for clean shipping. In its extension stage, 
partners in COMPLETE PLUS aimed to ensure 
that the outputs and tools from COMPLETE will 
be implemented in the Baltic Sea region.

Project Researcher 
Miina Karjalainen

6 . 
C O M P L E T E  

P R O V I D E D  S O L U T I O N S  
F O R  M A N A G I N G  A L I E N  
S P E C I E S  I N  S H I P P I N G 

http://balticcomplete.com
http://interreg-baltic.eu/project/complete-plus
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7 . 
O T H E R 

P R O J E C T S

N E W  P R O J E C T S

S A F E  A N D  S E C U R E  F U T U R E  
O F  L O G I S T I C S

Emmi Rantavuo, South-Eastern Finland  
University of Applied Sciences 
Maria Kämäräinen, Etelä-Kymenlaakso  
Vocational College  
Piia Nygren, Kotka Maritime Research Association

T
he project develops and implements collabora-
tive comprehensive security planning based on 
research data in the context of port logistics. 
The project compiles and analyses data related 

to occupational and environmental safety and securi-
ty, involving the port-related actors of Kymenlaakso 
region. The aim is to identify especially the compre-
hensive security and safety risks posed by disruptions, 
such as corona-like pandemics and extreme weather 
events, and to assist the actors, through joint in-
novation and piloting, in their risk assessment and 
management operation. In this way, project develops 
the preparedness and resilience of the port sector, 
important also for national security of supply, to new 
types of risks and exceptional circumstances that may 
become more common in the future.

More information

D I G I T A L  M E R I K A R H U  2 . 0

Maria Kämäräinen,  
Etelä-Kymenlaakso Vocational College   
Miina Karjalainen,  
Kotka Maritime Research Association

T
he project explores the potential of automa-
tion and machine learning, as well as intel-
ligent systems, to improve the fuel economy 
of the Merikarhu school ship, reducing 

emissions in a cost-effective way. In addition, 
Merikarhu is developed towards a modern and di-
verse digital learning environment that serves both 
maritime and rescue students as well as stakehold-
er statutory training activities.

More information

http://www.merikotka.fi/en/projects/safe-secure-logistics/ 
http://merikotka.fi/en/projects/merikarhu
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G E T T I N G  R E A D Y  F O R  
T H E  C R O S S - B O R D E R  C H A L L E N G E S : 
C A P A C I T Y  B U I L D I N G  I N  S U S T A I N A B L E 
S H O R E  U S E  ( G E T R E A D Y ) 

Vesa Tuomala,  
South-Eastern Finland University of Applied Sciences 
Anna Kiiski, Kotka Maritime Research Association

T
he GetReady project studies the develop-
ment of the coastal region of the Gulf of 
Finland in accordance with the principles 
of sustainable development. As part of the 

project, the use of digital tools related to environ-
mental management to help develop port opera-
tions has been explored. In addition, it has been 
clarified how national and international legislation 
guides port-related activities. The project team has 
reviewed current and future legislation and best 
practices for the development of digitalisation of 
the port, port operators and shipping companies. 
As a solution it is seen that growing business, tech-
nological development and the goals of sustainable 
development are an opportunity to be achieved 
simultaneously, through professional training, the 
development of management skills and scientific 
cooperation.

More information  

S I M U L A T O R S  F O R  I M P R O V I N G 
C R O S S - B O R D E R  O I L  S P I L L  R E -
S P O N S E  I N  E X T R E M E  
C O N D I T I O N S  ( S I M R E C )

Tarja Javanainen,  
Kotka Maritime Research Association 
Riitta Kajatkari, South-Eastern Finland University 
of Applied Sciences 
Liangliang Lu, Aalto University 
Mirka Laurila-Pant, University of Helsinki

A 
fundamental pillar of a successful oil-spill 
response operation is well-considered, 
responsible, and efficient decision-mak-
ing. In order to optimise the operations, 

SIMREC aims to elaborate protocols and tools 
that allow the persons responsible to enhance their 
decision-making and communication. The project 
analyses existing patterns of communication and 
decision-making, converting the results  into a 
roadmap, and providing recommendations for 
best national and cross-border practices. 

More information

F U T U R E  P O T E N T I A L  O F  I N L A N D 
W A T E R W A Y S  ( I N F U T U R E )

Tarja Javanainen,  
Kotka Maritime Research Association 
Fang Li, Aalto University 
Anna Kiviniitty, South-Eastern Finland University  
of Applied Sciences 

T
he final activities of INFUTURE project were 
implemented at the end of 2021. The aim of 
the project was to facilitate and find solutions 
for sustainable and cost-effective inland water-

way traffic. Project studies included feasibility studies 
about the transportation needs of companies, the 
legislation and customs policies related to cross border 
inland waterway transportation. Further, a studies for 
prolonging navigation period in inland fairways and 
canal routes was conducted. Five intelligent AtoN’s 
were installed in the Lake Saimaa area (Heinsalmi), 
and included in a full-scale test of 39 AtoN’s in the 
summer 2021. Additional two AtoN’s were installed 
to the River Neva and the Lake Ladoga. The perfor-
mance of the devices during wintertime was moni-
tored. A model of a new ship concept was designed 
and constructed to simulate its ice-going performance 
in the ice-tank test laboratory ot the Aalto University.

More information

O T H E R  O N G O I N G  P R O J E C T S

http://merikotka.fi/en/projects/get-ready
http://merikotka.fi/en/projects/simrec-2
http://merikotka.fi/en/projects/infuture
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2. INNOVATIVENESS
Creating novel and competitive  
solutionsthrough excellent science

3. HONESTY
Building trust by understanding  
and communicating the limitations  
of our research

4. RESPONSIBLY SERVING SOCIETY
Supporting society by proactive  
value creation and preservation

T H E  V A L U E S

DOCTORAL
DISSERTATIONS

4

FUNDING

2,9 M€

SCIENTIFIC  
ARTICLES

52

27



K O T K A  M A R I T I M E  

R E S E A R C H  C E N T R E M E R I K O T K A . F I

http://www.merikotka.fi
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