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List of abbreviations

BSR = Baltic Sea region

CBA = cost-benefit analysis

CEA = cost-effectiveness analysis

EBA = ecosystem-based approach

EIA = environmental impact assessment
ES = ecosystem service

ESA = economic and social analyses
GES = good environmental status

GIS = geographic information systems

MCDA = multi-criteria decision analysis

MSFD = Marine Strategy Framework Directive

MSP = maritime spatial planning
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Summary

Maritime spatial planning (MSP) affects human welfare in various ways, including
impacts on economic, social, cultural and ecosystem service aspects. A comprehensive
understanding and quantification of these impacts is important for evaluating how MSP
affects humans and society. According to the EU Maritime Spatial Planning Directive and
the HELCOM-VASAB guidelines, MSP should rely on the ecosystem-based approach and
consider economic and social aspects in planning. The ecosystem-based approach is an
interdisciplinary and integrated strategy for accounting for the complexity of the
ecosystems and their relationship with the social and economic systems. However, while
consideration of economic and social aspects is needed to meet the objectives and
principles of MSP, rigorous and extensive analyses of these impacts are rarely applied
and there is a lack of decision support tools for economic and social problems in MSP.

The aim of this report is to provide insights into how economic, social, cultural and
ecosystem service impacts could be understood and assessed in the context of MSP,
what kind of methods, approaches and concepts are available for their assessment,
examples of studies that could provide useful results, and what is the current status of
the assessment of these impacts in the Baltic Sea. The report includes a literature review
and the results of a survey to MSP authorities in Baltic Sea region of existing data and
approaches to assess economic, social, cultural and ecosystem service impacts in MSP.

The literature review shows that there are several tools and methods for assessing
economic, socio-cultural and ecosystem service impacts, but only few case studies using
these methods to support MSP, especially in the Baltic Sea region. Economic impacts are
usually assessed in monetary terms, for example using gross value added, market prices
and willingness to pay. Socio-cultural impacts can be evaluated with several proxy
indicators and are often measured with employment or by mapping cultural ecosystem
services or socially and culturally important sites. Spatially explicit economic and socio-
cultural impact assessment tools are important in the context of MSP, and some of them
already exist.

Based on the responses on the survey to MSP authorities in the Baltic Sea region, there
are spatial data on economic activities as well as ecologically, culturally and socially
important sites in most countries. The share of environmental data of all data is often
large, and monetary data are used only rarely. Impacts on ecosystem services are in
some cases considered and even mapped, but their values are mostly missing. The most
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significant obstacles for impact assessments seem to be the lack of resources and
expertise, as well as the early phase of the planning process.

Based on the results of the review and survey, there are multiple knowledge gaps and
development needs in MSP related to the assessments of economic, socio-cultural and
ecosystem services impact assessments. Overall, more knowledge, resources and
expertise are required to improve the assessment of these impacts. A common
understanding of the impacts and their assessment would be a useful starting point. One
of the most pressing needs is to develop spatial approaches, data and results for the
assessment of economic, socio-cultural and ecosystem service impacts that are of
practical relevance to MSP. The use of existing frameworks, tools and results should be
investigated and enhanced. Cross-border cooperation in the Baltic Sea region would
improve the coherence of data, approaches and results across countries, and could be
a way to move towards filling in some of the knowledge gaps.
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1. Introduction

The marine environment affects human welfare through a complex interweaving of
economic, environmental and socio-cultural factors. Maritime spatial planning (MSP)
seeks to balance these factors in time and space for the benefit of society through
consideration of their interlinkages and spatial-temporal relationships. The concept of
MSP refers to analysing and allocating human activities in marine areas through a
political process (IOC-UNESCO 2019). It is a way to manage different sea uses and deliver
social and economic outcomes. MSP can also have various impacts on the environment,
for example, provide multiple ecological benefits including identification of areas of high
biological importance and diversity, allocation of space for nature conservation and
reducing impacts of human uses on marine ecosystems (Katsanevakis et. al. 2011, 10C-
UNESCO 2019).

The regulation for MSP in the Member States of the European Union is established with
the EU’s Maritime Spatial Planning Directive (MSPD, 2014/89/EU)! that creates the
definitions, objectives and minimum requirements for MSP. MSPD requires all EU
member states with coastal areas to have maritime spatial plans by March 2021 (MSPD
Art. 15, point 3). In the Baltic Sea region, MSP is guided by the principles and guidelines
established by HELCOM and VASAB (2010, 2016).

Both the EU MSPD and the HELCOM-VASAB guiding principles for MSP build on the
ecosystem-based approach (EBA), and include the consideration of sustainable
development, land-sea interactions, stakeholder participation, use of best available data
and trans-boundary cooperation. Moreover, a long-term perspective, precautionary
principle, area-based planning and continuous planning are included in the principles
(HELCOM and VASAB 2010). Other relevant regulations include the EU Marine Strategy
Framework Directive (MSFD, 2008/56/EC)?, the EU Strategic Environmental Assessment
Directive (SEA, 2001/42/EC), the EU Environmental Impact Assessment Directive (EIA,
2011/92/EU) and EU Water Framework Directive (WFD, 2000/60/EC). The EU MSFD aims
to achieve good environmental status of European marine waters by 2020, SEA ensures
the environmental aspects and sustainability to be considered in planning processes, EIA
aims to integrate environmental protection into the preparation and authorisation of
public and private projects and WFD focuses on achieving a good status of inland and
coastal water bodies.

1 Maritime Spatial Planning directive: http://data.europa.eu/eli/dir/2014/89/0j
2 Marine strategy framework directive: https://eur-lex.europa.eu/eli/dir/2008/56/0j
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Within the EU, the aim of integrated marine policy is to balance sectoral interests, as
described in the Maritime Spatial Planning Directive (EU 2014), while achieving
sustainable management and use of marine resources in accordance with the EU
sustainable development strategy, maintaining good environmental status (GES)
according to the EU Marine Strategy Framework Directive (EU 2008), and requiring
integration of the economic, social and ecological dimensions of the use of marine
resources. The EU MSPD states that “When establishing and implementing maritime
spatial planning, Member States shall consider economic, social and environmental
aspects to support sustainable development and growth in the maritime sector,
applying an ecosystem-based approach, and to promote the coexistence of relevant
activities and uses” (EU 2014, Art. 5, point 1). The foundation of the EU MSPD in the
principles of sustainable development and ecosystem-based approach calls for
consideration of economic, ecological and social aspects, and the interlinkages between
the ecosystem and socio-economic systems (EU 2014, HELCOM and VASAB 2016). The
information about these impacts is also needed to consider the long-term impacts of
MSP which is included in the HELCOM-VASAB guiding principles.

Although the EU MSPD calls for the consideration of environmental, economic and social
aspects in national maritime spatial plans (MSPD Art. 6, point 2b) and the identification
of current and future marine activities and uses (MSPD Art. 8), Member States have
considerable freedom in implementing the directive. The EU MSPD or other relevant
documents do not further specify the analyses or outputs required, which leaves
considerable room for interpretation and can result in differences in the approaches and
results across countries in how they assess the economic, social, cultural and
environmental impacts of MSP. Thus, while consideration of economic and social
aspects is needed to meet the objectives and principles of MSP, rigorous and extensive
analyses are rarely applied. There is also a lack of decision support tools for economic
and social decision problems in MSP, and only few data layers of socio-economic
information exist (Ehler and Douvere 2009), despite the acknowledged importance of
considering economic, social and cultural impacts in MSP (Pinarbasi et al. 2017).

In comparison to the EU MSPD, specific economic and social analyses are requested in
setting up national marine strategies in the EU MSFD: the use of marine waters, cost of
degradation, as well as cost-effectiveness and cost-benefit analysis of new measures
(MSFD Art. 8, point 1c and Art. 13, point 3). Although these analyses are required, the
methods or approaches to be applied by Members States are not specified in the MSFD
directive. For this reason, the European Commission has developed guidance
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documents on the methods and approaches applicable for the MSFD (European
Commission 2010, 2014).

Economic, social, cultural and environmental aspects can be integrated to MSP with the
ecosystem-based approach (EBA), which is the overarching strategy for many marine
policies (EU 2014, HELCOM and VASAB 2010, 2016). EBA integrates the conservation of
the marine environment and sustainable use of marine resources in the spatial planning
(EU 2014). The links between the environment and human welfare can also be assessed
utilizing the concept of ecosystem services, which describes the contribution of the
ecosystem to human well-being. Here, the ecosystem is thought to provide many
ecosystem services that in turn provide benefits to people (e.g. MEA 2005, Fisher et. al.
2009).

Aims of the report

This report gives an overview of the existing tools and data for assessing the economic,
social, cultural and ecosystem service impacts in MSP, as well as describes how these
impacts are being assessed in national MSP in the Baltic Sea region. We explore the
existing literature, models and current practices utilised in the assessment of economic,
social and cultural impacts and ecosystem services for the marine environment. The aim
is to provide insights into how these impacts could be understood and assessed in the
context of MSP, what kind of methods, approaches and concepts are available for their
assessment, examples of studies that could provide useful results, and what is the
current status of their assessment in the Baltic Sea. This enables enhanced consideration
of the relationship between the marine ecosystem and the social and economic system,
and the impacts MSP has on society and human welfare. The report is based on an
extensive literature review of relevant studies, as well as on a targeted survey to MSP
experts in the Baltic Sea region.

This report approaches the assessment of economic, social, cultural and ecosystem
service impacts in national MSP from three perspectives. First, previous experiences
from conducting economic and social analyses in the Baltic Sea region, within the
context of MSFD, are presented (section 3), followed by discussing the different
concepts for linking the sea and society to support MSP, including the economic, social
and cultural impacts, ecosystem-based approach and ecosystem services (section 4).
Second, the results of the literature review and existing models and assessments are
collated to form a coherent view of the current knowledge (section 5), and the survey
results are presented to show the current practices used for assessing economic, social
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and cultural impacts in national MSP in the Baltic Sea Region (section 6). Finally,
knowledge gaps and conclusions are provided (sections 7 and 8).

In this report, the term “economic and social analyses” (ESA) is used to capture various
assessments that aim to link the marine environment to the society and human welfare,
including the contribution from marine uses to the economy and employment, the
assessment and valuation of ecosystem services, valuation of the environment, cost-
effectiveness analysis and cost-benefit analysis, among others.

The information and the conclusions presented in this report have been used as a basis
for constructing recommendations for developing a framework for economic and social
analyses in MSP, which have also been published as an output from Activity 1.2.5
Economic and Social Analyses of the Pan Baltic Scope project (Ahtiainen et al. 2019).

2. Current status of MSP and regional economic and social
analyses in the Baltic Sea region

While providing general information on the assessment of economic, social, cultural and
ecosystem service impacts in MSP, this report focuses on the Baltic Sea region. The Baltic
Sea is a semi-closed water area surrounded by nine countries (Denmark, Estonia,
Finland, Germany, Latvia, Lithuania, Poland, Russia, and Sweden). It is characterised by
having a shallow water body, brackish water, high biological diversity and vulnerable
environment. The area also provides multiple possibilities for sea uses. The spatial
distribution of human activities in the Baltic Sea is well documented, and assessments
of the impacts these activities induce in the marine environment have recently been
made (e.g. HELCOM 2018a). In addition to knowing the distribution of activities and their
impact on the environment, marine planners need information on the relative economic
and socio-cultural impacts of the marine uses under consideration. However, data
availability limits the holistic assessment of economic, social and cultural impacts for
MSP, and explains why spatially explicit regional economic and social analyses (ESA)
have been scarce to date.

Current status of maritime spatial planning in the BSR

The state of MSP varies across the Baltic Sea region (European MSP Platform 2019).
Latvia and Lithuania are the only countries in the BSR with existing plans. The plan of
Latvia was approved on 2019 and it is aims at the sustainable and efficient future use of
marine areas. In Lithuania, the maritime plan is included in the terrestrial planning that
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was created in 2015. Denmark, Finland, Estonia, Lithuania and Germany already have
some sub-national plans approved. Denmark has done some sectoral plans and the
finishing of the national plan will take place in 2019 and 2020. Finland has an existing
plan for the Kymenlaakso area. The other marine areas are divided into three sub-
national planning areas that are expected to get their plans approved on the beginning
of 2020. Aland is doing the MSP separately from other parts of Finland, producing the
plan in 2019 and doing revision in 2020. The existing plans of Estonia cover the Hiiu
Island and Parnu Bay areas. The planning solution of unplanned areas is supposed to be
published in the spring 2020. In Germany, the North Sea and Baltic Sea German exclusive
economic zone and the areas of three coastal federal states are already planned. The
first draft of remaining plans will be done in winter 2020 and the whole planning process
is supposed to come to an end in 2021. Currently, there are no existing plans in Poland
or Sweden. Poland is creating several plans on different scales. Drafting of the plans is
continuing in 2019. Sweden has submitted the plans for three sub-national areas and
approval of the government is expected in 2020. Table 1 summarizes the current status
of national MSP in the Baltic Sea region.
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Table 1. MSP in Baltic Sea Region countries

Existing plans Planning scale Planning phase

Denmark Sectoral plans National Assessment 2019-2020, entry into
force in 2020-2021

Estonia Hiiu island, Parnu bay  National Plan is expected to be approved at
the end of 2020

Finland Kymenlaakso Sub-national (3 Plans are expected to be approved
plans); Aland doing at the beginning of 2020
a separate plan

Germany North Sea and Baltic National and sub- The first draft in 2020. The whole
Sea EEZs; Schleswig national planning process ending in 2021
Holstein; Mecklenburg
Vorpommern; Lower

Saxony

Latvia National plan National Plan approved 2019

Lithuania National plan National Plan approved 2015

Poland - Plans on different Drafting going onin 2019
scales

Russia - National Legislation and planning process

under development

Sweden - Sub-national (3 Plans are expected to be approved

plans) in 2020

Spatial assessment of the impacts of MSP

Spatial consideration of economic, social and cultural impacts is an emerging field of
knowledge. The set of methods and tools used thus far is still limited in their ability to
handle multi-objective management decisions and to connect changes in the provision
of ecosystem services to welfare benefits. Most of the literature is from recent years,
and approaches for assessing economic and socio-cultural impacts are currently under
development. All marine uses cannot be characterized with existing statistics and
economic indicators, as the required data are either not suitable or not (yet) available.
For example, statistics on recreation and tourism struggle to appropriately represent the
extent of marine and coastal tourism, in particular, often excluding recreation by local
residents. An MSP data study conducted by the European Commission points to a data
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gap in socio-economic data for various marine uses and socio-cultural information,
stating that available data is mainly descriptive, and evidence related to future uses and
activities is still rare (Cahill et al. 2016). Also, spatial data on economic impacts needs to
be produced since it is important for impact assessment and engagement of
stakeholders.

The tools currently used in ESA have rarely been applied in maritime spatial planning,
mainly due to data limitations. However, synergies exist between other EU marine
policies, and the experiences of applying ESA in, for example, the MSFD setting can be
used to support the goals of MSP (Oinonen et al. 2016). Current work on MSP can
substantially benefit from the regional ESA results presented in the thematic assessment
of economic and social analyses as part of the ‘State of the Baltic Sea’ report (HELCOM
2018b). Linking the use of marine waters analysis and the cost of degradation analysis
through the cumulative impact assessment® to show how the state of the Baltic Sea
affects the economic performance of the different sectors and activities, as well as
exploring the role of land-sea interaction, would be a worthy extension to the existing
system, and would further support the inclusion of ESA into MSP. Moreover, to tackle
the insufficiency in measuring the negative environmental impacts of economic
activities in the System of National Accounting (SNA), the development of
environmental-economic accounts and marine ecosystem accounts is required.
Essentially, regionally coherent data and framework for including ecosystem services
values in MSP is needed.

Currently available Baltic Sea spatial data
The following Baltic Sea spatial data are currently available:

e Spatial data compiled by HELCOM is openly available via the HELCOM Map and
Data service®. In the current data presented, a wide range of spatial data on
human activities is provided, however monetary data is lacking and not
presented.

e The ‘State of the Baltic Sea’ thematic assessment on cumulative impacts
describes the spatial distribution of pressures and impacts in the Baltic Sea

3 Cumulative impact assessment explores how the human activities contribute to pressures on the
environment, what are the key pressures and whether they can be modified as well as how the state of
the species and habitats are affected by the pressures.

4 HELCOM Map and Data service available at http://maps.helcom.fi/website/mapservice/
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(HELCOM 2018a). Cumulative impacts were evaluated using two methods; the
Baltic Sea Pressure Index (BSPI) and The Baltic Sea Impact Index (BSII)°.

e The HELCOM Maritime Assessment report summarizes and visualizes the
available regional data on human activities (HELCOM 2018d).

e Spatial data compiled by Nordregio within the Nordic countries is available in the
State of the Nordic Region 2018 report (Nordic Council of Ministers 2018).

The data sources above provide a wide range of spatial data on human activities.
However, activities are not characterized in terms of their economic and socio-cultural
impacts, and monetary data are largely lacking.

National mapping of culturally important sites
Estonia has mapped culturally and socially important sites in the Estonian coast and
marine area (Metspalu and Ideon 2017).

Finland has set up the ancient relics register that contains information on about 2000
underwater discoveries, however the findings are largely based on information from
recreational divers, and there has not been a systematic inventory of the relics in Finland
(Kaituri et al. 2017).

Sweden has made a preliminary study of the important marine underwater cultural
heritage sites (Naturvardsverket 2007). Mapping of the important areas has led to
description of 25 selected heritage sites in the Swedish marine waters.

Previous economic and social analyses for the Baltic Sea region

Previous Baltic Sea region-level economic and social analyses (ESA) have been
conducted for the cost of degradation of the marine environment and use of marine
waters, as described in Figure 1 and presented in the HELCOM HOLAS Il ‘State of the
Baltic Sea’ report® (HELCOM 2018c). Detailed results and method descriptions are
available in a HELCOM thematic assessment on economic and social analyses (ESA)
(HELCOM 2018b). The use of marine waters analysis describes the contribution marine
sectors and activities make to the economy or human welfare, and the cost of
degradation analysis identifies the economic benefits forgone if good environmental

5 See also development work on Cumulative impacts assessment in the Pan Baltic Scope Project
(Bergstrom et al. 2019).

6 All related reports and data are available at http://stateofthebalticsea.helcom.fi/about-helcom-and-the-
assessment/downloads-and-data/.
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status (GES) of the marine environment is not achieved. The results of the economic and
social analyses for HELCOM HOLAS IlI, supported and developed through earlier
projects’, demonstrate an example of regional scale ESA in the Baltic Sea area.

Human
activities

Pressures

ANALYSIS OF Potential losses in Current contribution ANALYSIS OF
THE COST OF &4 human welfare from to economy G THE USE OF
DEGRADATION deteriorated state or human welfare MARINE WATERS

Figure 1. Roles of economic and social analyses and cumulative impact assessment in the
holistic assessment of the Baltic Sea. Human activities contribute to the national and regional
economies and human welfare, which is measured in the economic and social analysis of the
use of marine waters. The state of the marine environment affects human welfare. Welfare
losses from not being in a good environmental status (GES) are estimated through the cost of
degradation analysis. The environmental status also affects the economic contribution from
many activities, such as recreation and fish/shellfish harvesting, as shown in the figure by the
feedback link from ‘state’ to ‘activity’ (HELCOM 2018b).

In the HELCOM ‘State of the Baltic Sea’ report, the current contribution of selected
activities and services to economy and human welfare are measured using economic
indicators for fish and shellfish harvesting, aquaculture, tourism and leisure, and energy
production and transport. Potential losses in human welfare if GES is not reached are
calculated for eutrophication, recreation and selected aspects of biodiversity, using the
thematic approach and the ecosystem services approach within the cost of degradation
analysis. Figure 2 outlines the approaches, topics and indicators used in the analyses.

" The EU co-funded HELCOM TAPAS and SPICE projects.
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USE OF MARINE WATERS ANALYSIS COST OF DEGRADATION ANALYSIS

Contribution of selected activities on Impact on citizens’ well-being of not
regional and national economies and achieving the good environmental
human welfare status

APPROACHES APPROACHES

1) Marine water accounts 1) Thematic

2) Ecosystem services 2) Ecosystem services

ACTIVITIES & SERVICES THEMES & SERVICES

1) Fish and shellfish harvesting 1) Eutrophication

2) Aquaculture 2) Recreation

3) Tourism and leisure 3) Biodiversity (underwater

4) Energy production meadows and foodwebs)

5) Transport

MAIN INDICATORS INDICATORS
1) Gross value added 1) Willingness to pay
2) Employment 2) Consumer surplus

3) Consumer surplus

Figure 2. Approaches for the HELCOM regional economic and social analyses applied in the
State of the Baltic Sea report (HELCOM 2018b).

3. Assessing the linkages between the sea and society to
support MSP

Methods

This report builds on two data sources: 1) a literature review of existing assessment of
economic, social, cultural and ecosystem service impacts relevant to MSP, and 2) survey
directed to MSP planners and policy-makers to collect data on the current status of
assessing these impacts in the Baltic Sea region.

The literature review was conducted by collecting existing peer-reviewed and grey
literature via internet searches in 2018 and 2019. Web-based search engines (Web of
Science, JSTOR, ScienceDirect and Google Scholar) were used with the following search
terms:

economic and social analyses AND marine planning; maritime spatial
planning AND economic; Baltic AND System of Environmental-Economic
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Accounting OR SEEA; strategic environmental assessment AND economic
AND Baltic; social AND maritime spatial planning; maritime spatial planning
AND cultural heritage; ecosystem services AND marine AND spatial;
viewshed analysis AND marine.

In total, the searches recovered 348 articles and documents that were further examined
by manual reading of abstracts. Documents that described the spatial assessment of
economic, social or cultural impacts were deemed relevant. Additional material was
found from the references of those documents. Also, literature suggestions from project
partners were considered. In total 43 articles or documents were included in the
qualitative analysis.

The additional data on economic, social and cultural impacts in national MSP was
collected with questionnaire survey. The questionnaires were sent out in two stages:
first in 2018 and second in 2019. The contact information from former questionnaires
sent within the Pan Baltic Scope project was used for identifying potential respondents,
i.e., experts of MSP in the Baltic Sea Region. The survey was conducted via a web-based
survey provider, Survey Monkey. The questionnaires were used to find out the
utilization of economic and socio-cultural impact data and ecosystem approach in
national MSP. The questionnaires can be found in Annex I.

Ecosystem-based approach

Human uses cause pressures on environment and ecosystem services that can be
integrated into MSP with the ecosystem-based approach (Reid et. al. 2005). In short, the
ecosystem-based approach (EBA) refers to a holistic strategy for accounting for the
complexity of the ecosystems and their relationship with the socio-economic systems.
EBA focuses on preserving the marine ecosystems and ecosystem services in order to
support human needs (Ansong et. al. 2017). It provides spatial tools to marine area
management, aiming at the good environmental status and sustainable use of marine
resources.

Economic and social analyses are needed to fully apply the EBA and to implement
ecosystem-based management in the Baltic Sea — a fact that is also recognized by the
HELCOM Contracting Parties in the HELCOM Ministerial Declaration of 20182,

8 Declaration of the Ministers of the Environment of the Baltic Coastal Countries and the EU
Environment Commissioner, HELCOM Brussels Declaration 2018 is available at:
http://www.helcom.fi/Documents/HELCOM%20at%20work/HELCOM%20Brussels%20Ministerial%20De

claration.pdf

www.panbalticscope.eu PAGE 16 OF 97



Importantly, the ecosystem approach not only considers dynamics within an ecosystem
but also the linkages between the ecosystem and human society. The EBA considers
humans as an integral part of the ecosystem, since humans derive benefits from the
services provided by the ecosystem and also act as a driver influencing the ecosystem
(Levin et al. 2009). The aim of the approach is to manage human activities in a way that
ensures the sustainable use of marine areas (HELCOM and VASAB 2010). Economic and
social analyses are needed to assess the interaction between ecosystem and socio-
economic system (HELCOM and VASAB 2016). Moreover, adoption of the EBA requires
knowledge of the complex linkages between natural capital, referring to both living
elements, such as fish and algae, and abiotic elements, such as sand and gravel, and the
flows of interaction of these components (Levin et. al. 2009).

According to the MSPD, ecosystem-based approach should be applied to MSP in order
to promote sustainable growth of maritime economies, sustainable development of
marine areas and the sustainable use of marine resources (EU 2014). In addition,
HELCOM and VASAB have listed the ecosystem service approach as one of the key
principles of MSP (HELCOM and VASAB 2010). The aim is to ensure that good
environmental status can be maintained and the capacity of environment to handle
human uses is not exceeded (EU 2014). The approach is crucial for protecting and
enhancing the environment and sustaining the provision of the ecosystem services. It
enables ecological, economic and social sustainability of marine areas (Foley et. al 2010).
With the approach, interactions between ecosystems and human uses can be integrated
to decision-making and planning to maintain the sustainability the marine areas (Buhl-
Mortensen et al. 2017). According to European commission (2019 a) integration of
ecosystems into marine policies is important because it can help decision makers to
define critical areas for the regulation.

Ecosystem-based approach is essentially a problem-solving framework, which starts
with identifying the management problem, followed with identifying ecosystem services
provision and social, economic and politico-cultural contexts and their definition in
terms of scale (Nahuelhual et al. 2017). Chosen services are then modelled, mapped and
valued, and in the end management options and their opportunity costs are analysed
via scenarios of future states and/or policy interventions.

Economic and socio-cultural impacts

Multiple economic, ecological and social benefits can be achieved with ecosystem-based
MSP (IOC-UNESCO 2019). Apart from some ecological changes, they may be difficult to
measure. Sea areas have a significant economic role since they offer functions for
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maritime trade and transport, food, materials and energy, as well as tourism and
recreation (Tarviainen et. al. 2015). The field of blue economy, including all marine-
based economic activities, offers as many as 4 million jobs and generates a gross added
value of almost €180 billion annually in EU (European commission 2019 b). Particularly
marine transport, coastal and maritime tourism, ship building and fisheries have a great
monetary value and a significant role in employment. Economic impacts in MSP include
both direct and indirect effects (European Commission 2011). The direct impacts are
related to shorter and cost-efficient administrative procedures, reducing transnational
costs, improving climate investments and finding optimal locations for economic
activities. Combining different activities on the sea area and efficient use of resources
and space can also be seen as the benefits of MSP (European Commission 2011; 10C-
UNESCO 2019).

The socio-cultural impacts in MSP are very multifaceted (MCKinley et. al. 2019). They
include perspectives of human society like attitudes, values and behaviours. Also,
structures of the social organisations and communities are related to socio-cultural
impacts. Scholte et. al (2015) define socio-cultural values as the importance of
ecosystem services that people obtain as individual or group values. McKinley et. al
(2019) have discussed the socio-cultural aspects of MSP. According to their list, the
socio-cultural impacts include cultural ecosystem services, understanding of the
benefits of the sea on human life, marine citizenship, attitudes, well-being, human
activities, social values and sociodemographic phenomena such as mobility, equity and
migration. Also, public access in marine areas can be seen as one aspect of social impacts
in MSP (Swedish Agency for Marine and Water Management 2018). The concept of
cultural impacts in MSP is very close to the social impacts (Gee et. al. 2017). The social
impacts refer to wider scale social values, while cultural impacts are more related to the
wellbeing and identity of local people.

Also, the concept of cumulative impacts is central to impact assessments. In Pan Baltic
Scope project cumulative impacts are defined as “impacts on the environment that
result from several human activities and pressures acting together, as caused by past,
present or any possible foreseeable actions within the project or work task to solve”.
The impact assessment helps to evaluate combined effects of human activities on the
environment. The impacts are assessed on the specie and habitat scales and
transboundary issues are also considered (Bergstrém et. al. 2019°). Concept of

9 See also development work on Cumulative impacts assessment in the Pan Baltic Scope
Project (Bergstrom et al. 2019).
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cumulative impacts is central to this report also since it combines social, economic and
environmental impacts in MSP and helps to integrate the impacts into decision making.

Ecosystem services

The concept of ecosystem services enables identifying and quantifying the link between
human welfare and the marine environment (Nahuelhual et al. 2017). Thus, it can be
considered as one of the ways to operationalize EBA. Ecosystem services provide goods
and benefits that are directly or indirectly consumed or enjoyed by people. The services
are produced through processes of ecosystems and the interaction between abiotic and
biotic environments. They can also be seen as contributions of ecosystems for human
well-being. The key to defining the concept is the final output from ecological system
that people consume for their well-being (MEA 2005; Haines-Young & Potschin 2011). It
is important to note that the components of the ecosystem services cascade become
services only if there are people who benefit from them (EEA 2015).

According to three most commonly used ecosystem service categorization frameworks
(MEA, TEEB and CICES?!?), ecosystem services can be divided into three categories:
provisioning, regulating and cultural services (Figure 3) (MEA 2005; TEEB 2012a; CICES
2019). Provisioning services refer to products obtained from ecosystems, including the
material and energy outputs. Regulating services cover the benefits that ecosystems
provide by acting as regulators of the environmental events. The nonmaterial benefits
obtained from ecosystems are called cultural services. The cultural ecosystem services
are tightly bound to human values, such as recreation, aesthetic experiences, spiritual
enrichment, cognitive development and non-use/existence values of the environment.
In addition, the classifications sometimes separate supporting or maintenance services,
which form the basis for all other ecosystem services. Supporting services includes all
the ecosystem processes that characterise ecosystems and facilitate final ecosystem
service outputs (MEA 2005; TEEB 2012a; CICES 2019).

10 Millennium Ecosystem Assessment (MEA), The economics of ecosystems and biodiversity (TEEB) and
Common international classification of ecosystem services (CICES).
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Supporting/maintenance services

Services necessary for production of other ecosystem services

Nutrient cycling
Primary production
Provisioning services Regulating services Cultural services
Products obtained from Benefits obtained from Nop—materia/ benefits
ecosystems regulation of ecosystem obtained from ecosystems
Food processes Recreation
Energy Air purification Aesthetic values
Raw materials Climate regulation Inspiration
Genetical recources Water flow regulation Religious and spiritual values
Medical recources Waste disposal Knowledge and education
Ornamental resources Erosion regulation Cultural heritage
Marine ecosystem maintenance Existence values

Figure 3. Marine ecosystem service classification (based on MEA 2005 and Béhnke-Henrichs
et.al. 2013)

Ecosystem services can also be classified based on the process behind the service
production and their link to human well-being into intermediate and final services
(Fisher et. al. 2009). The intermediate services are products of complex interactions of
ecosystem processes. They include mostly supporting and regulating services, such as
water cycling, primary production and water quality regulation (Jones et. al. 2011). Final
services are directly linked to human welfare and produced through the interaction of
intermediate services (Boyd & Banzhaf 2007, Fisher et. al. 2009). The final services cover
mainly cultural and provisioning services, but also some regulation services (Jones et. al.
2011) since the difference between two classes is not always clear (Boyd & Banzhaf
2007). The division for intermediate and final services is important because it helps to
avoid double-counting of the value of ecosystem services.

A conceptual approach for incorporating ecosystem services to MSP developed by
Ivarsson et al. (2017) requires spatial analyses in order to identify the areas, which
deserve special attention in planning and management. However, practical applications
of ecosystem services concepts are rare in marine planning and management, although
research on the topic already exists and the need to implement the concept in a spatial
context has been identified (see e.g. ICES 2017a). Currently, the availability of spatial
data limits the use of the approach in MSP. Also, the complexity of the system brings
difficulties in the practical applications.
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Ecosystem services can be integrated to MSP as part of the ecosystem-based approach.
Stithou (2017) has reviewed the use of socio-economic inputs in ecosystem-based MSP
processes covering socio-economic objectives, their indicators, stakeholder
engagement, and the data, methods and tools for such processes. The review
emphasizes the role of economic valuation in assessing ecosystem services as a tool for
integrating the ecosystem approach into marine planning and management. According
to European commission (2019 a) ecosystem services need to be integrated in early
phase of MSP. In this way they can become part of the policy formation and later be
changed into concrete measures. Moreover, ecosystem services need to be mapped and
ecosystem assessment tools can be used in decision making. These findings, together
with the recommendations developed under the HELCOM SPICE project, support the
need for a deeper analysis of ecosystem services, as described in this report.

Applying the concept of ecosystem services to marine policies brings multiple
advantages (Borger et al. 2016). It can help to assess trade-offs between the provision
of different service and support the mapping in the provision of ecosystem services
spatially. It also creates a classification to the services which can reduce the risk of
double-counting of services. Moreover, the classification facilitates value transfer. The
valuation of ecosystem services is crucial for marine policy since it can help to quantify
both direct and indirect benefits of ecosystem services to human well-being (Austen et.
al. 2019). There are still multiple development needs related to ecosystem valuation. In
the future ecosystem service valuation should be integrated into marine management
practises and legislation, standardized valuation system and open data bases for
valuation need to be created and cross border cooperation and new Natural capital
accounting system need to be developed.

In relation to maritime spatial planning, identification and valuation of ecosystem
services can provide various types of information to support policy decisions (see e.g.
Borger et al. 2014), including:

- Revealing the (relative) importance of different sea uses and ecosystem services
in economic and social terms (e.g. revenue, employment, recreation and
existence values)

- Highlighting hidden environmental and ecosystem service values (in addition to
commercial/market values)

- Revealing trade-offs (and synergies) between marine uses, activities and
ecosystem services
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- Enhancing public participation in the planning through valuation of ecosystem
services

- Enabling comparisons of the benefits and costs under alternative planning
solutions at national, regional and local levels.

The ecosystem services concept is rarely applied in MSP and Bohnke-Henrichs et al.
(2013) argue that this is due to the difficulties in systematic classification and
assessment of marine ecosystem services. They propose a marine-focused ecosystem
services typology to go beyond the limitations of terrestrial-focused typologies. In
addition, while the benefits of valuing ecosystem services for MSP are recognized, it is
not clear when and where to valuation should be used (Borger et al. 2014). According to
Hanley et al. (2015), economic valuation is only rarely put into use in the actual
management due to lack of scientific knowledge on key linkages in the valuation
framework, a lack of relevant economic valuation studies, and methodological problems
in applying valuation methods to marine issues. Since many of the ecosystem services
provide benefits that are not realized in the markets, valuation of non-market benefits
is central to form a comprehensive understanding of the economic value of marine
ecosystems.

The use of ecosystem-based approach in MSP was explored in the case study of Latvia
(Veidemane et. al. 2017). In Latvia, marine ecosystem services were mapped and
assessed and the proposals for possible spatial locations of sea area uses were
evaluated. The ecosystem-based approach was found to be a tool for address complex
socio-ecological systems. However, Veidemane et. al. (2017) observed multiple
challenges in relation to the use of ecosystem-based approach. The time limitations of
the planning process and lack of expert knowledge created challenges for ecosystem
mapping and assessment. There were also lack of monitoring data for ES assessment
and difficulties for defining appropriate spatial units for exploring the multi-dimensional
and unstable marine environment.

In addition to the Latvian case, The Baltic Sea region is comparatively well represented
by economic valuation studies of the environment and ecosystem services (see e.g.
Soédergvist and Hasselstrom 2008). Nevertheless, Sagebiel et al. (2016) refer to the need
of a more coordinated approach to economic ecosystem services assessments in the
region. The paper presents four major knowledge gaps within the Baltic Sea valuation
studies:
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1. Most Baltic Sea marine ecosystem services'! have only rarely been the subject of
economic assessment, except for reduction of eutrophication and recreation.

2. The number of valuation studies conducted among Baltic Sea countries is
imbalanced — Eastern European countries are generally less represented compared
to Nordic countries.

3. Theinteractions between ecosystem services have not been fully considered in the
studies. Nearly all studies analysed neglect the combined effects of ecosystem
services.

4. The variation in existing estimated values calls for comparable primary studies as
well as a more unified valuation framework within the Baltic Sea region.

Recently, efforts have been made to fill in the above-mentioned knowledge gaps. For
example, Lai et al. (2018) have modelled the marine ecosystems and fish provisioning
services for herring, sprat and cod while also considering the ecosystem’s capacity to
provide these services. Ericsdotter et al. (2013) highlight the importance of new
valuation estimates in order to be able to prioritize among available management
options. The need for coordinated efforts and approaches on valuing changes in the
environment and provision of ecosystem services in the Baltic Sea region has been noted
also by HELCOM in economic and social analyses for the ‘State of the Baltic Sea’ report
(HELCOM 2018a, HELCOM 2018b) and in the HELCOM SPICE project (HELCOM SPICE
2018b).

The concept of ecosystem services is closely linked to multi-objective decision making
when it comes to evaluating trade-offs in the delivery of ecosystem services. The trade-
off analysis approach is one way to integrate multiple ecosystem services into the
planning process (Lester et. al. 2013). It can also help to reduce conflicts in the use of
marine areas, manage marine resources and consider biophysical constraints (King et.
al. 2015). However, there are some challenges related to the trade-off analysis, including
the need of comprehensive introduction to the participants and the effectiveness being
dependent on the willingness of participants. A trade-off analysis approach has a
possibility to find unsuitable managing options, reveal the 