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ABSTRACT

Title: 1.6.1 Report on blue economic potential, sectors strategies and development trends

Author(s): Olena de Andres Gonzalez, Tuomas Pohjola, Anu Lahteenmaki-Uutela, Lenita Nieminen,
Merle Kuris

Abstract:

The Blue economy concept and the Blue Growth agenda as a set of strategic objectives, offer principles
and guidance to identify blue economy potential for the cross-border Maritime Spatial Planning (MSP)
processes. Coastal regions and areas are recognised as having economic growth potential that ex-
ceeds the levels of inland regions, which indicates that the sea basin withholds valuable strategic re-
sources in aiming for sustainable growth in the Plan4Blue (P4B) project area in Finland and Estonia.
This report outlines the current status of the selected blue economic businesses in the Plan4Blue (P4B)
project area in Finland and Estonia and depicts some possible development trends, based on their
nine-years past development. This analysis of the blue industry development is primarily based on
Orbis Europe database and national statistics databases. The sectoral development is illustrated with
graphs presenting turnover and employment figures development and some future trends in the P4B
project area in Finland and Estonia separately. All key sectors show positive long-term development,
tourism industry showing the strongest future growth potential in terms of expected number of employ-
ees. In terms of productivity, the energy sector and marine construction sector are the highest perform-
ers out of the selected blue industry sectors in the P4B project area.

This report builds on the current state analysis to outline and summarise some key strategic visions,
aims and objectives for the future, communicated by a wide range of blue economy stakeholders in the
Baltic Sea Region (BSR) and globally, that is the EU, OECD, UN and focal blue industries that have
all published visions and guidelines or strategic objectives and policy papers to pursue future growth
in a sustainable manner. The strategies for the key blue industries call for cross-border and cross-
sectoral development in the Baltic Sea region to achieve blue growth effectively. In order to maintain
and improve the health of the Baltic Sea and wellbeing in the coastal areas requires strategic goal
setting for short, medium and long-term. The blue economy industries are interconnected and interde-
pendent, which should be seen as an advantage in the strategy formation and differentiation in the
markets to achieve economic growth in the future.
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INTRODUCTION

Background to the Blue Economy and the Blue Growth Agenda

For many nations, the sea and its resources represent a phenomenon influencing the culture, livelihood
of the nation and the economy in an all-encompassing way. Trade and exchange of ideas with neigh-
bouring nations is one of the means by which civilizations have advanced and evolved over centuries
(Westerdahl, 1994). The concept of Blue Economy is a topical and widely acknowledged issue in mar-
itime economy development. The concept itself can be seen as an umbrella of aims and objectives
related to the resources and activities linked to the seas and oceans (Keen et al., 2017). The term blue
economy was popularised by the influential book “The Blue Economy: 10 years — 100 innovations —
100 million jobs” by Gunter Pauli (2010) and many others have since emphasized the importance of
harmonizing and coordinating the traditional ocean, coastal and marine economic activities with sus-
tainable economic values and to drive sustainable growth (Smith-Godfrey, 2016; COM, 2017; COM,
2014). Blue Economy can be seen as the “sustainable industrialisation of the oceans to the benefit of
all”, incorporating the Green Economy origin of the concept, the methods, aims and ideology of an
economic activity in a non-traditional operating environment, balancing improvements in equity and
wellbeing of both humankind and the environment, and enabling the evaluation of effectiveness of the
values and activities in calculable terms (Smith-Godfrey, 2016).

The blue economy development within the EU relies on the notion that the individual sectors of the
blue economy are interdependent and, that they rely on common skills and shared infrastructure such
as ports and electricity distribution networks (COM, 2012). In Europe, where the sea is a distinctive
part of European characteristics with 22 countries with coastlines (Ecorys, 2012, 5), the blue economy
is calculated to represent 5,4 million jobs and gross value added of around 500 billion euros per year.
The application of the blue economy perspectives in research and development is closely associated
with the global quest of long-term sustainable development in balancing the economic benefits with
health of the world’s oceans and seas (UNEP, 2015; CSIRO, 2015). In order to build understanding
over the economic potential of the selected blue industries in the Plan4Blue project region, economic
part of this report concentrates on analysing the current status of the sectors in terms of number of
companies, turnover and employment.

In the Baltic Sea Region (BSR), the multitude of socio-economic linkages between nations, regions
and organizational networks have existed and developed over centuries in accordance with political
whirlpool and spurts. The significant direct and indirect influences of the sea to the national economies
in the EU and at the BSR level have been widely recognised and as a consequence, the European
Commission adopted a 'Sustainable Blue Growth Agenda for the Baltic Sea Region' in 2014 (COM,
2014b). The objective of the Commission has been to stimulate inter-regional, multi-sector and inter-
cluster cooperation and promote a pipeline of projects for innovation and sustainability. A study, To-
wards an Implementation Strategy for the Sustainable Blue Growth Agenda for the Baltic Sea Region
was made available at the BSR Strategy Forum in June 13/14th 2017 in Berlin (COM, 2017). To com-
plement the strategic development of the blue economy in the BSR, member states receive support
for cross-sectoral maritime spatial planning (MSP) in the sea basin. Linkages between planning au-
thorities, research institutions and universities - together with participatory approaches to engage wider
public and private stakeholder audiences to MSP — is believed to positively influence and support the
wider sustainable development of the BSR (COM, 2014a).



In accordance with the earlier presented definition of blue economy, the EU-coined concept of "Blue
Growth" is an initiative that means a long-term strategy that supports the growth of the marine economy
as a whole. According to the strategy, the seas and oceans are important engines for the European
economy and have a significant potential for innovation and growth. Blue growth promotes the imple-
mentation of the Europe 2020 strategy for smart, sustainable and inclusive growth within the framework
of the EU Integrated Maritime Policy (Maritime Affairs, 2017). The European Commission perceives
that growth in the blue economy offers new and innovative ways to help steer the EU out of its economic
crisis (COM, 2012). Furthermore, it can contribute to the EU's international competitiveness, resource
efficiency (COM, 2011), job creation and new sources of growth whilst safeguarding biodiversity and
protecting the marine environment, thus preserving the services that healthy and resilient marine and
coastal ecosystems provide (COM, 2012).

The European blue growth strategy aims at creating a match between blue industry needs and eco-
system services through utilizing appropriate policies (COM 2017). Although much strategic work has
been carried out over the last decade in the EU and Baltic Sea Region (BSR) to support sustainable
development and future Maritime Spatial Planning (MSP) processes, (e.g. in connection with Vision
and Strategies Around the Baltic Sea (VASAB) and the Helsinki Commission (HELCOM), closer re-
gional analysis is needed to better understand national and cross-border blue growth potential in spe-
cific areas, such as the Plan4Blue project area. Identifying and understanding the past and future eco-
nomic development of the regionally significant blue economy industries and stakeholders is vital for
successful MSP processes that support regional blue growth initiatives and sectoral strategies in Fin-
land and Estonia. According to the EU MSP Directive (2014), the planning needs to be a coherent
process involving all relevant actors in the maritime sector. This requires effective networking and ac-
tive involvement from the planners and economic actors including individual companies, representa-
tives of industry sectors and regional interest groups. The stakeholders need to exchange future-re-
lated information for outlining joint visions and strategic steps that can be acknowledged in the MSP
processes to support sustainable blue growth.

Currently, the blue industry sectors and global, European and national policy makers have all set their
visions to embrace sustainable development and address economic, social and environmental objec-
tives they want to pursue in the future. This report attempts to bring together some of those visions and
strategies that set perspectives to the blue economy development in the Plan4Blue project area in
Finland and Estonia. A noteworthy fact is that although the communicated sustainability aims have
many overlapping and joint elements, e.g. the quest for energy efficiency, recycling and cleaner pro-
duction, the individual industries all see themselves in the centre of development. Strategic decision-
making and market differentiation may still require actions that support and benefit certain growth areas
more than those areas with less (sustainability) potential in the future. For this, MSP planners and
policy-makers need information that clarifies the current economic development and future trends of
blue industries. Understanding the global and national policies and industry guidelines together with
the local stakeholder involvement are likely to influence the success of MSP processes in supporting
cross-border and cross-industry cooperation and sustainability. The blue economy industries are often
characterised as being interdependent and interconnected. To recognise how the existing strategies
affect BSR blue industry companies and coastal regions are positioned and which trends and drivers
impact the future development of the industries is needed for decision-making that supports effective
future MSP processes in the P4B project area.



Blue growth in the BSR and the significance of coastal regions in Estonia
and Finland

In the Plan4Blue project the focus industries include the following sectors: marine fishing and aquacul-
ture; maritime transport; and marine construction; maritime tourism; and energy. These sectors are
considered to represent those business sectors having most growth potential and significance for the
Maritime Spatial Planning process. The flagship initiative of the Europe 2020 Strategy ‘The Roadmap
to a Resource Efficient Europe’ (Roadmap 2011) recognizes that marine resources are a key compo-
nent of our natural capital, and provide economic opportunities to a wide range of sectors such as
minerals extraction, pharmaceuticals, biotechnology and energy. Pursuing these in a sustainable man-
ner is essential for the marine environment to provide its key ecosystem services, such as the natural
regulatory functions that help combat climate change or slow coastal erosion (EUBSR, 2017b).

Marine and maritime sectors create opportunities for sustainable growth, competitiveness and jobs.
According to Eurostat (2011), the share of coastal regions in Finland is almost 60 % and in Estonia
almost 65 % of the total share of the regions. The gross value added (GVA) of the coastal (NUTS 3)
regions in Finland was over 67 % and in Estonia over 82 % of the national GVA in 2010. Additionally,
the Gross Domestic Product (GDP) per capita in Finland’s coastal regions was 11.3 % higher than that
of the national average GDP per capita. The population mostly lives near the sea. In Finland almost
64% and in Estonia 74 % of people live in the coastal regions (COM, 2013). Further, the employment
rate is higher in the coastal regions. In both countries, out of the Plan4Blue coastal regions the capital
city regions have the highest population density. These special characteristics of the coastal regions
clearly show the blue growth potential and wider economic importance of the industries and communi-
ties in the coastal regions.

Blue sectors and the economic potential

In the EU context, the Europe 2020 Strategy'’s flagship initiative ‘The Roadmap to a Resource Efficient
Europe’ (Roadmap 2011) states marine resources as a key component of our natural capital that pro-
vide economic opportunities in a wide range of sectors. Marine and maritime sectors create opportuni-
ties for sustainable growth, competitiveness and jobs. This requires climate change policies, a focus
on resource efficiency, and research and innovation. The vision stated in the Roadmap to a resource-
efficient Europe is the following:

By 2050 the EU's economy has grown in a way that respects resource constraints
and planetary boundaries, thus contributing to global economic transformation. Our econ-
omy is competitive, inclusive and provides a high standard of living with much lower en-
vironmental impacts. All resources are sustainably managed, from raw materials to en-
ergy, water, air, land and soil. Climate change milestones have been reached, while bio-
diversity and the ecosystem services it underpins have been protected, valued and sub-
stantially restored.

In 2011, the BaltSea Plan Vision 2030 (BaltSea Plan 2011) was formulated by the BaltSeaPlan part-
ners. The vision identified key transnational topics for a sustainable development of the Baltic Sea
requiring cross-border cooperation: healthy marine environment, coherent pan-Baltic energy policy,
safe maritime transport and sustainable fisheries. Three interdependent visions were formulated: en-
vironmental, socio-cultural and economic visions. The key growth areas and development potential,
such as the significance of tourism for the region, can be found in the BaltSeaPlan economic vision:



The Baltic Sea generates high quality employment. Both green and blue technologies
are pursued. Port locations benefit from new offshore uses and offer a wide range of
industrial production facilities. The Baltic Sea is important for safe, efficient and environ-
mentally friendly interregional transport and connects the entire region to the outside
world; as such it makes an essential contribution to the region’s competitiveness. Tourism
based on a healthy Baltic Sea is a key sector of the economy, creating jobs and income
along the entire Baltic Sea coast.

The economic potential of the blue sectors can only be assessed in relation to their societal impacts
and environmental impacts, and in relation and in comparison to those of the other blue sectors and
also the non-blue sectors. The potential of the blue sector is impacted by the synergies and conflicts
with other sectors in the regional economy. Blue growth potential is based not only on economic capital
(finance and investments) but on social capital (expertise, cooperation, networks, trust, institutions)
and environmental capital (sustainably managed ecosystem services).

Methods

The data presented in this report illustrates the potential and future development of the Blue Economy
in the P4B project area and will provide information for the MSP process aiming at supporting sustain-
able growth. The blue industry sectors and global, European and national policy makers have all set
their visions to embrace sustainable development and to address economic, social and environmental
objectives they want to pursue. By involving cross-sectoral participants in the investigation of Blue
Economy, this report attempts to bring together some of those sectoral visions and strategies that set
perspectives to the blue economy development in the Plan4Blue project area in Finland and Estonia.
Since quantitative, qualitative and desk research was utilised, the applied method can be characterised
as mixed.

In the following chapters, the EU level and national or regional strategies for the marine sectors in the
BSR, policy guidelines and future development trends are primarily based on the synthesis of previous
EU and BSR level studies, OECD and UN reports. We have also used ORBIS Europe database, Eu-
rostat and national Finnish and Estonian statistical databases as sources in the analysis. The combi-
nation of a range of methods aims at providing useful and up-to-date information to support the future
maritime spatial planning processes in the Plan4Blue project region. All the company information and
analysis is based on the selected blue industry companies that have at least two employees and an
annual turnover of 1000 euros or more during any year between 2007-2016 in ORBIS database. It
should be noted that the business activities of the blue industry companies located in the Plan4Blue
project area may partially take place outside the project area and similarly, the activities may either be
majorly land and/or sea based. For these reasons the business databases alone do not reveal the
significance of individual company activities to the regional MSP processes but the main purpose here
is to have a deeper understanding of the wider regional blue economy in the Plan4Blue area as a
whole. The gathered data is complemented by information from previous EU blue growth and BSR
studies and national industry reports.

Because of data limitations in the ORBIS Europe database — time series is only nine years from 2007
to 2016 — the trend analysis for forecasts was made only until the year 2025. In addition, a significant
annual fluctuation of some time series causes additional difficulties to make sufficiently reliable trend
analysis. Reliability is improved mainly by two ways. Firstly, instead of point estimates for the future
trends, interval estimates are used. A probable scenarios are formed around the baseline trends, with
a range of either + 10% or + 20% depending on the magnitude of the time series variations. Thus, in



order to allow better comparison between the figures, a stable trend space is constructed by the such
a min-max analysis. Concretely, it is specified that if the relative standard deviation (rstdev = (stdev *
100) /(absolute value of average)) is < 20%, then the range in the trend forecast is +10% from baseline
trend. If the variation of time series is high and rstdev is > 20% then the range of the trend forecast is
specified to be +20%. Secondly, we have made conservative trend forecasts (i.e. moderate changes
in the predictions) by choosing a logarithmic form for the basic trend forecasts, if the original time series
was significantly variable and the slope of the basic trend is positively or negatively growing on average
between 2007 and 2016.

Interviews

To complement the chosen methodology described above and to enable a deeper multi-stakeholder
involvement in the understanding of sustainable blue growth; a mixed-method approach is utilised
throughout the industry development descriptions to aim for a holistic, comprehensive, and poly-vocal
view of the complex and multifaceted phenomenon of the future development of the blue sectors. Con-
sequently, both quantitative and qualitative methods were combined into an integrative mix in our en-
quiry of identifying pathways to the sustainable use of the sea areas and resources when envisioning
an implementation strategy for a sustainable blue growth agenda for the Baltic Sea region by 2050.

Aim of the interviews - * Updating and finalising the analysis of the economic potential”

The aim of gathering data through interviews with blue growth businesses was to acquire a deeper
understanding of the future economic development and adoption of blue business innovations and new
technologies across the blue industries. This dialogue with the representatives of the blue growth busi-
ness companies and public business-support organizations, in particular, was expected to provide sec-
tor-specific perceptions of the economic, social, and environmental sustainability aspects supporting
blue growth and thus deepen the economic and networking analysis of the future trends of the blue
sectors/subsectors within the P4B project area. Consequently, the analysis of the interview data is
included in the Final report on blue economic potential, sector strategies and development trends
(D.T1.6.1) and the Final report on economic and social networks (D.T1.7.1.) as well as in the Blue
Growth Scenarios (D.T.1.10.1), in which quotes of the interviews have been included to indicate the
content of the interviews.

The interviews, all three Delphi expert survey rounds and both cross-border scenario workshops may
be considered to form a wider set of qualitative data gathered in the P4B project and reflected in the
reports thus contributing to creating future trends for the blue economy sectors in the Gulf of Finland
and its archipelago.

Interview guide

In order to identify the trends and drivers of blue growth potential, a thematic interview guide was
applied as it would allow the themes and questions that are necessary for in-depth understanding of
blue growth potential in Gulf of Finland and Archipelago Sea area. A thematic interview method would
also allow for the interviewer to be flexible.



The interview guide was developed in a collaborative process with the Finnish and Estonian P4B team
members who brought many kinds of expertise to the planning of data gathering. The challenge was
to formulate the questions in a way that they would be fast and easy to answer by telephone but also
bring in-depth views of the drivers and future trends of each sector and/or sub-sector. The themes of
the interviews related directly to the future scenarios of the blue economy sectors and/or the sub-
sectors: energy; marine cluster; tourism and services for leisure activities; blue bio-economy and sub-
sea resources.

The interviews covered the topics of business development and networking on the time horizon of 10—
20 years. The interviewees were asked, for example, about the factors they think will most affect the
long-germ development of their business and to describe what kind of opportunities and/or hinders
they see in their business in 2025—-2030. They were also asked about their networks and what should
be done to develop their networking and by whom. For the interview guide, see Appendix 2.

Due to the tight time schedule of gathering data through interviews most of them were conducted by
an external interviewer who perhaps more strictly followed the interview guide. Five of the interviews
were conducted by three of the P4B project team members and they were more like conversations
between the equals about the topics loosely following the questions of the interview guide. These five
interviews typically lasted 35-45 minutes and they were tape-recorded for a transcription while the
interviews by the external interviewer were shorter (10-15 minutes) and notes were made of them.
Regarding the interviews conducted in Finland, a sector based summary was made of all interviews.
The interviews with Estonian organizations were conducted by Estonians and with Finnish organiza-
tions by Finnish native speakers. It was assumed (and learned from the experience of the networking
interviews in 2017) that more thorough or reliable information could be received if the language was
not a restriction. All interviews were translated into English for an analysis.

Selection of informants

The selection of informants was also a result of the co-creation process between the P4B project part-
ners. At first, all team members both in Finland and Estonia were asked about the candidates for inter-
viewing. The list of potential organizations and representatives was then composed and complemented
by the networks of the University of Turku. The selection of the informants was done based on the four
main blue economy sectors in Plan4Blue project in Finland and Estonia. The sectors considered were:
energy, maritime cluster, tourism, culture and services for leisure activities, and the blue bio economy
and subsea resources. The perceptions of private business companies would particularly be appreci-
ated when selecting candidates for interviewing but the representatives of public sector business- sup-
port organisations and NGOs were also considered important to catch general views of a specific in-
dustry rather than that of a single company. Consequently the interviewees come from both private
and public sectors as well as NGOs.

In terms of the selection of interviewees of each sector, the focus of the blue bio-economy was on fish
farming, in particular, multitrophic aquculture. Consequently the informants are aquaculture and sub-
sea producers. Regarding the maritime tourism sector, the interviewees represent national and re-
gional business-support organisations for tourism, tourism companies and specific leisure associa-
tions, as well as services for cruise tourism. Regarding the energy sector, the future development of
renewable energy sources were focused in the selection of informants. The interviewees come from



the fields of wind, solar and wave energy. In terms of the maritime sector, the interviewees were se-
lected among ports and ship owners, as well as their associations and business-support organization.

On the final list of the interviewees there were 30 organizations or persons from Finland and 13 from
Estonia. Most of them were contacted either by the P4B project team members responsible for data
gathering through interviews or the externally hired interviewer. May it be the tight time schedule of
conducting interviews, difficulties to reach the candidates, busy informants or reluctance of some can-
didates to participate in the interview that 16 interviews were conducted in Finland (3 companies in
Energy sector, 5 companies in Maritime sector, 5 companies in Tourism sector and 2 companies in
Bio-economy and subsea sector and one company from other sector) and 7 in Estonia (one company
in Energy sector, 3 companies in Maritime sector, one company in Tourism sector, one companies in
Bio-economy and subsea sector and one company from other sector.

Analysis

The results of the interviews have been summarized by each sector characterizing the perceptions of
the future development from the perspective of the coastal tourism business.

Plan4Blue project area

Coastal regions (NUTS 3 level) in Finland and Estonia have been the unit of the analysis in the study.
The industry data will enable coastal area (LAU 2 level) analysis too, should it be needed in the later
stages of the Plan4Blue project. The blue industry data has also been used to place individual compa-
nies on the map and to visualise, for example, their size in terms of the annual turnover and the number
of employees. The Figure 1 illustrates the geographical Plan4Blue project area.
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Figure 1. The Plan4Blue project area

The coastal areas amount to a significant proportion of the total regional economy in both countries
(COM, 2013). Hence, the impact of the sea to the regional economy may be much more overwhelming
than the levels analysed in the blue economy and blue growth studies in the BSR that are based on an
analysis of a handful of typical blue (growth) industry sectors. According to Eurostat (2011) the share
of the coastal regions in Finland is almost 60 % and in Estonia almost 65 % of the total share of regions.
There are also other indicators that show the potential of the coastal regions. The gross value added
(GVA) of coastal (NUTS 3) regions in Finland was over 67 % and in Estonia over 82 % of the national
GVA in 2010. Additionally, the Gross Domestic Product (GDP) per capita in Finland’s coastal regions
was 11,3 % higher than the national average GDP per capita. The population live nearby the sea: in
Finland almost 64 % and in Estonia 74 % of the people live in coastal regions (COM, 2013). Generally
speaking, the employment rate is also higher in the coastal regions. Out of the Plan4Blue coastal re-
gions in both countries the capital city regions have the highest population density.
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CURRENT STATUS AND DEVELOPMENT OF KEY SECTORS

The selected key industries and business sectors are spread throughout the project area and they
constitute a substantial share of the total business activities in the Plan4Blue project region.

. All blue businesses Y - Blue bioeconomy and
: Orbis database ﬁ\-‘@r 3 subsea resource:

Energy sector Marine construction

Figure 2. The Blue induétry locations in the project area

The Figure 2 shows the location of the selected blue industry companies in the Plan4Blue project area
based on the ORBIS Europe database of the beginning of 2017.

Figure 2. Location of the selected blue industry companies in the Plan4Blue project area based on
ORBIS Europe database, 2017

In the following sections, the sectoral development is illustrated with graphs presenting turnover and
employment figures development and some future trends in the P4B project area in Finland and Esto-
nia separately. The total turnover identifies the general situation of the sector related companies over
the years 2007-2016 and the number of employees gives an overview of how many jobs each sector
has created and hence its effects on the whole economy.
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ENERGY SECTOR

Existing strategies in Energy sector

Renewable energy sources in the European Union (EU) include wind power, solar power (thermal,
photovoltaic and concentrated), hydro power, tidal power, geothermal energy, biofuels and the renew-
able part of waste. The use of renewable energy has many potential benefits, including a reduction in
greenhouse gas emissions, the diversification of energy supplies and a reduced dependency on fossil
fuel markets (in particular, oil and gas). The growth of renewable energy sources may also have the
potential to stimulate employment in the EU, through the creation of jobs in new ‘green’ technologies.

Global challenges and goals for energy production

Climate change is the most important global challenge impacting national energy policies and strate-
gies. The EU is a member to the Kyoto Protocol, which is an attachment to the United States Frame-
work Convention on Climate Change (UNFCC), and so are the EU Member States. Kyoto Protocol
requires the EU and its Member States to reduce emissions of greenhouse gases as agreed in the
protocol. For every member of Kyoto Protocol, there is emission limit which the member is not allowed
to exceed. Member States are required to report to UNFCC. The Member States need to give so called
country reports every four years. These reports include information of expected emission development,
politics related to environmental issues, adaption to climate change, financing, education and national
conditions.

The emission limits of the Kyoto Protocol are now being replaced by the requirements under the Paris
Agreement. The Paris Agreement from 2015 is similarly under the UNCCC. It aims is to keep a global
temperature rise this century well below 2 degrees Celsius above pre-industrial levels, while pursuing
efforts to limit the temperature increase to 1.5 degrees. The agreement also focuses on the ability of
countries to deal with the impacts of climate change (mitigation). The Paris Agreement requires all
Parties to put forward their best efforts through “nationally determined contributions” (NDCs) and to
keep raising these efforts. All Parties report regularly on their emissions and on their implementation
efforts. In 2018, Parties will take stock of the collective efforts to progress towards the temperature goal
and to inform the preparation of NDCs. There will be a global stocktake every 5 years to assess the
collective progress towards achieving the goal and to inform further individual actions by Parties. On 5
October 2016, the threshold for entry into force of the Paris Agreement was achieved. The Paris Agree-
ment entered into force on 4 November 2016. (UNFCCC web page.)

Marine energy production types

According the European Commission, marine energies have the potential to enhance the efficiency of
harvesting the European energy resource, minimize land-use requirements of the energy sector and
reduce the European greenhouse gas emissions by about 65 Mt CO2 in 2020 (COM, 2012b).

Main marine energy types are marine wind energy, wave energy, tidal energy, and floating solar en-
ergy. In addition, ocean currents can be harnessed for energy production. In Europe, there are possi-
bilities for wave energy and tidal energy. In Finland and Estonia, however, marine wind energy seems
to be the only one that is interesting for investors and gaining at least some societal support.



According to Deloitte & WindEnergy (2017), GDP attributed to wind energy was 36 billion in Europe in
2016. Wind energy employed 260 0000 people and the value of exports was 8 million. Subsectors
include wind energy developers, wind turbine manufacturers, component manufacturers, service pro-
viders, and offshore wind energy substructures.

EU level objectives and strategies

In 2007, the EU set its 2020 goals for renewable energy (20% share of energy production), energy
efficiency (improvement by 20%) and the reduction of greenhouse gases (reduction by 20%).

The 2030 goals are stricter. They were adopted in 2014. The 2030 climate and energy framework sets
three key targets for the year 2030:

- At least 40% cuts in greenhouse gas emissions (from 1990 levels)
- At least 27% share for renewable energy

- At least 27% improvement in energy efficiency

There are two means to reach the greenhouse gas emission target. The sectors that are part to the
emissions trading system (ETS), need to cut emission by 43%, and the non-ETC sectors will need to
cut them by 30%. The latter goal will be reached by translating it to individual binding targets for Mem-
ber States. Renewable energy targets have been set for each Member State. The 2030 target set by
the EU for Finland for renewable energy sources is 38% of the overall energy consumption, and for
Estonia..

For energy efficiency, there are no national targets. The EU is targeting this goal through its Energy
Efficiency Directive 2012/27/EU. In 2016, the Commission proposed an update to the Directive, includ-
ing a new 30% energy efficiency target for 2030.

In Finland, energy efficiency has been increased by means of voluntary energy efficiency agreements
in different sectors. The new goods transport and logistics energy efficiency agreement is valid during
the years 2017-2025. The agreement is under the supervision of the Ministry of Transport and Com-
munications. (Transport and the environment 2013; http://www.energiatehokkuussopimukset2017-
2025 fi/lenergiatehokkuussopimukset/ )

In 2016, the European Commission released a set of proposals on a new rule book for the EU energy
market. The rules will allow the energy system to be ready for the rising share in variable renewable
energy. By 2030, a half of the EU’s energy needs will be met by renewables, up from 29% in 2014.
(COM, 2016b).

By 2050, the EU intends to curb the greenhouse gas emissions even further. Already in October 2009,
the European Council supported an EU objective to reduce greenhouse gas emissions by 80-95% by
2050 compared to 1990 levels (COM, 2017b). In March 2011, this decision was followed by "A
Roadmap for moving to a competitive low carbon economy in 2050". By 2050, electricity will be pro-
duced without use fossil fuels, but fossil fuels may still be used in the industry and in transports (COM,
2011).

Circular economy is considered to have a deep impact on the energy sector’s future development
although its clear role and effects are yet to be seen (Gustafsson, 2017).



Baltic Sea Region energy production strategies

Energy is considered as one of the 13 Priority Areas of the EU Baltic Sea region (EUBSR) strategy.
The strategic objectives of the EU include facilitation of diversification of energy sources and since
security and sustainability are driving forces of development, attention must be paid to the resilience
of infrastructure to natural and man-made disasters (EUBSR, 2017b). The EU's strategic aim is to
improve the access to and the efficiency, sustainability, reliability and security of the energy markets
(EUBSR, 2017b). Renewable energy sources are perceived as vital for the future sustainable infra-
structure development in the BSR that supports coastal regions’ communities, services and activities
(ECORYS & S.Pro, 2017).

The Baltic Sea Region Energy Cooperation Initiative (BASREC) and its "Post Kyoto" project had the
goal of developing energy policy strategies of the Baltic Sea Region for the future. According to the
final report (BASREC 2012), the region has potential for a low carbon transformation as it is "endowed
with vast natural resources in terms of biomass, wind and hydro power potential”, and also has the
required industrial and administrative capacities, technology, and knowledge. The main solutions to
fighting climate change are seen in renewable energy, energy efficiency, nuclear energy (depending
on the political and public support), and carbon capture and storage (CCS) (BASREC 2012, 27). The
report states that wind power will likely "play a much greater role" in the Baltic Sea Region in the future,
both onshore and offshore (BASREC 2012, 19). Solar power is seen as having potential on the longer
run. As solar panels are evolving, more common raw materials may be used for manufacturing them
in the future (TEM 2017). The experts that have participated the Plan4Blue project scenario work have
considered solar and wind power as having greater future potential in the P4B region compared to
wave energy.

A long-term strategic objective of the EU is to integrate all member states to wider energy networks
(gas and electricity) so that importing energy from third countries is not necessary (EUBSR, 2017b).
Estonia is currently not yet fully integrated into the EU energy networks and Estlink between Estonia
and Finland is the only power connection of Estonia to another EU-country. The Baltic Energy Market
Interconnection Plan (BEMIP) is an extension of the Nordic electricity market model to Estonia, Latvia
and Lithuania. Monitored by the EUBSR, the BEMIP develops coordinated offshore wind farm con-
nection solutions and other options to increase the use of renewable energy.

What will also change the infrastructure and technology related to energy provision and consumption
is the EU’s requirement that national governments will have to ensure that consumers can generate
and store or consume their own electricity or sell it back to the grid. Every consumer will be able to
offer demand-response and receive remuneration directly or through aggregators. (COM, 2016b) An-
other Interreg BSR project, BalticLINES (2016-2019), will provide information for MSP purposes about
the energy corridors in the region.

In addition to energy production, the development of the blue energy sector also offers growth oppor-
tunities for companies in related industries, e.g. for companies providing smart meters and other mon-
itoring devices and energy-efficiency tracking solutions for marine industries.

Finnish strategies for energy production

Finland has a relatively high electricity demand due to cold winters and energy-intensive industries.
(BASREC 2012, 18). Fuel consumption in transports is also high due to long distances. The 2030



target set by the EU for Finland for renewable energy sources is 38% of the overall energy consump-
tion.

The Finnish government has published its Government report on the National Energy and Climate
Strategy for 2030 (TEM 2017). Marine energy is not at focus in the report. Neither is wind energy.
According to the Strategy, the share of renewable energy will rise to more than 50% during the 2020s
and the self-sufficiency in renewable energy to more than 55%. The greatest opportunities are seen in
liquid biofuels and biogas. Coal will be phased out and the use of imported oil will be halved. The use
of waste and side-streams for energy production will be promoted. Finland wants to invest in new
technologies and to promote the commercialization of innovations for clean and smart energy systems
and has joined the Mission Innovation project (2016) where countries have agreed to double their R&D
investments in clean energy over five years.

The energy industry in Finland has provided comments on how to achieve the EU 2030 and national
energy objectives. Marine energy is not at focus. The energy industry (Energiateollisuus web page
2016) calls for the following actions:

o Ensure the competitiveness and availability of domestic fuels

e Continue to support investments in small-scale energy production through household deprecia-
tion and energy support

e Continue investment in new technologies for renewable energy and energy efficiency

e Support major demo projects for new clean energy technologies

According to a recent survey (Energiateollisuus 2016), Finnish citizens consider the following as the
most important goals of energy policy: reduction of emissions and fighting climate change, increasing
the share of renewable energy, reasonable energy price, self-sufficiency in energy, and commerciali-
zation of energy innovations.

Marine energy production is very insignificant in Finland (Tike 2016). The first offshore wind farm in
Finland was built in front of Tahkoluoto, Pori in 2017. Wind conditions are better at sea than on land,
and components are easier to move. Residents on land are typically against windmills in their vicinity.
Waves, humidity, salinity, and ice still create challenges for marine wind energy. Finnish shipbuilding
and offshore expertise is useful also for marine wind energy construction. (Teknologiateollisuus.fi)

Estonian strategies for energy production

The Estonian National Development Plan of the Energy Sector Until 2030 (ENMAK 2030) was adopted
in October 2017. The plan brings together the future activities related to the electricity, heating and fuel
sector and energy use in the transport and housing sectors. ENMAK 2030 describes Estonian energy
policy goals until 2030, the vision for energy sector until 2050 as well as ENMAK 2030 general and
specific objectives and measures to achieve them.

The plan defines amongst others the following objectives/expected results for 2030:

e The annual final energy consumption will remain 32 TwWh (as in 2010), the share of renewable
energy will be 50% of the final energy consumption and at least 28% of primary energy con-



sumption. The primary energy consumption will become significantly more efficient. The con-
struction of new renewable electricity production facilities will take place under open electricity
market conditions without additional national support.

o 80% of the heat produced in Estonia is produced on the basis of renewable energy sources,
the importance of local energy sources in heat production is further increased by peat. The
objective is mainly achieved on a market basis. The reduction of greenhouse gas emissions in
the energy sector by 2030 will be at least 70% (as compared to 1990), and by 2050 it is realistic
to achieve a reduction of greenhouse gas emissions by more than 80%.

e The production of oil shale electricity will decrease and shale oil production will increase, and
to achieve this, the development plan foresees the need for the development of a favourable
tax environment for investments.

e The long-term use of biofuels in the period up to 2050 is planned to generate electricity and
heat in line with the growth of forests. The use of biomethane and other alternative motor fuels
is increasing.

e The share of fuel-free energy sources in final consumption will be at least 10% in 2030. The
potential of hydropower is in use today, the use of solar energy in small solutions will increase
by up to 100 MW by 2050, covering almost 1% of the country's electricity demand. In 2050 wind
energy could cover a third of the country's electricity consumption.

e In 2030 domestic consumption of primary energy is 10% less than in 2012. The energy intensity
of the Estonian economy will decrease from the current 5,6 MWh/1000 €ske 2012 to 2 MWh/1000

€skp2012

o Estonia has achieved energy independence by 2030 with no any share of imported electricity
(vs the dependency rate of 13.6% in 2013).

The financing of the development of the energy sector is planned from a variety of sources. The
financing of the measures of the development plan from the state budget is planned only for activ-
ities in which market failures exist to achieve the goals of the development plan or which are nec-
essary for the fulfilment of the tasks of the state. The biggest burden of financing lies on the private
sector, therefore the state's primary task in implementing the development plan is to create an
attractive investment environment through legislation and tax policy.

The vision for 2050 is described as follows: In 2050, Estonia will mainly use domestic resources to
meet its energy needs, not only in electricity, but also in heat production and transport. Investments
in the energy sector have led to a doubling of the efficiency of using local fossil fuels compared to
today's level. According to the objectives set in the "Energy Roadmap 2050", the CO2 emissions
in the energy sector have decreased by more than 80% (compared to 1990 levels). In the devel-
oped regional gas market, gaseous fuels of indigenous origin in Estonia are competitive and their
production capacity will enable to cover, if necessary, up to one third of the gas consumption in
Estonia.

Estonia has become the country exporting energy using modern and environmentally-friendly tech-
nologies in the North Baltic energy market. The energetic independence of Estonia and its long-
term consolidation are the key to the economic well-being of the people of the country, the com-
petitiveness of the companies operating in the country and the energy security of Estonia.



The state has developed a solid and long-term vision of resource ownership policy that supports
the development of the Estonian industrial sector. The state ownership profit from use of energy
resources is directed primarily towards sustainable energy supply programs, thus ensuring the con-
tinuation of energy independence of the state after the exhaustion of fossil fuel resources.

The “Renewable Energy Action Plan Until 2020” and its operational programme represent the road
map for achieving Estonia’s objective in the field of energy from renewable sources — 25% share of
renewable energy in final consumption by 2020. The action plan also foresees an investment support
for marine wind farms with the result indicator of 500 MW installed offshore wind farms by 2020. (Ma-
jandus- ja Kommunikatsiooniministeerium, 2010)

Renewable energy for shipping

So far, we have discussed the strategies for energy production, including the possibilities for producing
energy at the sea. For a sustainable blue economy, we also need to consider how the blue industries
are consuming energy. The International Convention for the Prevention of Pollution from Ships (MAR-
POL) has stipulated mandatory technical and operation measures, which require more efficient mari-
time energy use with less emissions. The regulations came into force in 2013. The industry itself has
set targets to reduce carbon dioxide emissions by 20% by 2020 and 50% by 2050. For reaching the
targets, the shipping industry needs cleaner fuel and power options. Rising bunker fuel prices on a
globally volatile market also provide reason to scale up shipping solutions that are based on renewable
sources and technologies. (IRENA 2015, 3.)

Renewable energy options for ships of all sizes include options for primary, hybrid and/or auxiliary
propulsion, as well as on-board and shore-side energy use. Potential wind energy sources for shipping
include soft sails, fixed wings, rotors, kites and conventional wind turbines. In addition, there are appli-
cations on solar photovoltaics, biofuels, wave energy and the use of super capacitors charged with
renewables. These solutions can be integrated through retrofits to the existing fleet or incorporated into
new shipbuilding and design. (IRENA 2015, 4). According to IRENA 2015, a small number of new ships
are striving for 100% renewable energy or zero-emissions technology for primary propulsion. The
IRENA report concludes that a set of organisational/structural, behavioural, market and non-market
barriers needs to be removed before renewables can make meaningful contributions to the energy
needs of the shipping sector.

Energy sector: Current economic situation and development trends

As was mentioned earlier, in October 2014 the European Council reached an agreement resulting in
three higher EU-wide targets to be achieved by 2030 at least 27% of renewable energy in gross final
energy consumption (European Council, 2014). The proposed legislative package and the 2030 re-
newable targets are currently under discussion in the EU Parliament, Council and Commission. The
final 2030 targets and legislation are expected to be adopted in 2018.

In accordance with the strategic plans, both countries focused their attention on the development of
renewable energy sources and achieved outstanding results in this. Finland and Estonia exceeded the
planned figures for 2020 already in 2017. Finland with 39,3% and Estonia with 28,6% have both done



well in achieving the objectives on the share of renewable energy (Eurostat 2017). The goals for 2030
for both countries are higher than those planned for in general the European Union Finland for 11%
and Estonia for 23% (Graph 1 and 2). Among the renewable energy sources, offshore wind energy is
recognized by experts as the most promising energy industry in the project area. In addition, it is the
wind power industry that has the least harm to the environment what plays such a big role for MSP.
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Graph 1. Share of energy from renewable energy sourses (RES) in the EU’s gross final energy
consumption, 2005-2050. Sourse: European Environment Agency, 2017

The outlook for renewable energy for the European Union, the International Renewable Energy Agency
observed that since 2014 a lot things have changed. Due to the improvement of technologies in solar
and wind offshore energy, an impressive reduction in costs and a possible increase in the cost-effective
potential have been achieved, which will have a very positive effect on the development of renewable
energy sources. In addition, technical development has accelerated in end-use sectors, such as
electric vehicles for example, as well as new technologies are changing the approach to the design
and operation of energy systems. Thanks to this development that the 27% target for the share of
renewable