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1 INTRODUCTION

1.1 Maritime Spatial Planning, the regulatory framework and the challenges
faced by an ecosystem-based approach

Despite the progressive development of the European Union (EU) policy framework, ma-
rine ecosystems remain under significant pressure in the different EU regional seas,
threatening the status, health and functionality of marine biodiversity, as well as the goods
and services they deliver. Pressures originate from maritime/marine sectors - including
over-fishing, pollution fromresource extraction activities or maritime transport and coastal
tourism - and from many land-based sectors and human activities (including industry,
agriculture, urbanisation and waste management) often located far from the sea.

At the same time, increasing attention is paid to the development of (new) economic ac-
tivities at sea in an attempt to capture untapped resources that can contribute to the so-
cioeconomic development of territories and populations. The blue economy is expected
to continue to increase, creating challenges for management to keep pace and address
cumulative multiple interactive impacts. The blue economy will require marine ecosystems
to be in good health if they are to deliver the full benefits of a sustainable blue economy.
With this expected future growth, it is essential that initiatives do not exert further pressure
on marine ecosystems and deliver positive environmental and social outcomes, including
for coastal communities. This requires adequate sharing and management of marine space
that accounts for connections between marine ecosystems and the land-sea interface.
Managing pressures at sea and competition between maritime sectors requires spatial
planning to account for pressures from individual sectors and their cumulative
impacts, taking into account the vulnerability and importance of marine ecosystems and
services.

The EU adopted Directive 2014 /89/EU ofthe European Parliament and ofthe Coun-
cil of 23 July 2014 establishing a framework for maritime spatial planning (MSP
Directive). The Directive aims to: (a) reduce conflict between sectors and create syner-
gies between activities; (b) encourage investment by creating predictability, transparency
and clearer rules in the management and sharing of marine space; (c) protect marine
ecosystems; and (d) increase cross-border cooperation between EU countries to support
cost-effective development projects and initiatives, including for the effective protection of
marine ecosystems. Member States must establish maritime spatial plans (MSP) by 2021
and implemented those plans thereafter.

To guide the implementation of the MSP in delivering sustainable societal outcomes and
give due consideration to the protection of marine ecosystems, much attention has been
given to the application of ecosystem-based approaches (EBA). Initially developed at
the international level in the context of work carried out under the United Nation (UN)
Convention on Biological Diversity (CBD) as early as the 1990s (in particularthe develop-
ment of the Malawi principles?), EBA (or ecosystem-based management, EBM) builds on
a series of key principles to ensure that MSP (or any other planning and management
process) delivers sound and sustainable societal outcomes. The principles relate as much

! https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0089&from=EN

2 These principles emerged from a workshop on EBA organised in Lilongwe, Malawi, in 1998. They were then
presented at the Fourth Meeting of the Conference of the Parties to the Convention on Biological Diversity in
Bratislava, Slovakia. For the list of the 12 Malawi principles, see:
http://www.fao.org/3/Y4773E/y4773e0e.htm#: ~:text=Management%20obije ctives %2 0are%20a%20mat-
ter%200f%20societal %2 0choice .&text=Management%?20should %2 0be%?20decentral-
ized%20t0%20the%20lowest%20appropriate%20level.&text=The%20ecosystem%20ap-
proach%20should%?20seek,conservation %2 0and%20use%?200f%20biodiversity .
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to the understanding of marine ecosystems and theirinteraction with socioeconomic activ-
ities as to the processes established to support their management.

Too often, these principles are addressed in the literature at a generic and conceptual level,
with limited practical examples on implementation in practice under different environmen-
tal and socioeconomic contexts, knowledge availability or institutional setup. In a European
context, their application addresses the connections between the MSP Directive and the
Marine Strategy Framework Directive 2008/56/EC (MSFD), adopted in 2008. The
MSFD aims to achieve clean, healthy and productive seas on the basis of ecosystem ap-
proaches, including by addressing cumulative pressures on the marine environment. As
some of the key principles of EBA are embedded in the MSFD, addressing EBA in MSP
requires examining the interplay between the two Directives and identifying how their in-
tegration can deliver EBA in MSP effectively, with potentially lower effort and transaction
costs.

1.2 Study objectives and building blocks

The European Commission launched a Study on Integrating an Ecosystem-based Approach
into Maritime Spatial Planning®. The main objective of the projectis to propose feasible
and practical approaches and guidelines for applying the EBAin MSP with the pres-
ently available information and to develop a practical method or tool for evaluating,
monitoring and reviewing the application of EBA in MSP. To achieve these objectives, the
project was divided into five tasks:

e Task 1: Baseline review/state of play of existing knowledge, research, tools
and practices linked to the application of EBA in MSP and MSFD;
Task 2: Critical analysis of the outcome of Task 1;
Task 3: Development of a set of guidelines and tools for the application of EBA in
MSP for EU Member States;

e Task4: Development of MSP cases studies using an EBA, demonstrating the guide-
lines and tools developed in Task 3;

e Task5: Organisation of a closing workshop.

The study was launched in December 2019 and is expected to end in June 2021.

1.3 Main focus of this report

This report summarises the knowledge available in the literature on the practical appli-
cation of EBA in MSP, building on the review of the literature assembled under Task 1,
complemented by additional references (e.g. relevant to a specific method, tool or EU pol-
icy) and targeted interviews with experts coordinating orinvolved in key projects relevant
to EBA in MSP in different regional seas.

In particular, thereport addresses the following five questions:

What does EBA in MSP require or imply?
What evidence, methods and practice can be found in the literature on the appli-
cation of EBA in MSP?

¢ What opportunities offered by other EU policies, in particular by the MSFD,
can facilitate the application of EBA in MSP?

¢ What are specific transboundary issues and challenges in applying EBA in MSP?

3 The study has been awarded to a consortium that brings together Milieu Consulting (lead) with ACTeon, the
Baltic Environment Forum (BEF), Fresh Thoughts, GRID-Arendal and Wageningen Research (WR - and spe-
cifically, Wageningen Economic Research and Wageningen Marine Research
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e Whatis the added value of applying EBA in MSP?

These questions are addressed for different groups of EBA principles that share common-
alities and similar focuses (see Chapter 2 for an explanation of the grouping). Although the
aim was to treat all principles equally, the evidence available in the literature led to some
principles receiving more attention than others. Also, limited evidence was found on the
added value of applying EBA principles in specific contexts and marine territories. This
stresses areas for which further work is required to enhance the knowledge base and sup-
port the integration of EBA in MSP at operational level.

This report is based on literature reviewed and information gathered through January 2021.

1.4 Structure of the report
The report is structured as follows:

e Chapter 2 summarises the main EBA principles that were the focus of the liter-
ature review. It describes how those principles were allocated to four groups to
guide the review of the available literature and present consolidated results, recog-
nising in particular the links and synergies that exist between some of the EBA
principles.

e Chapters 3 to 6 address the questions presented above foreach group of princi-
ples, outlining the approaches that were applied to:

- Capture the complexity of the functioning of marine ecosystems (Chapter
3);

- Investigate the human-ecosystem connections and integration (Chap-
ter4);

- Account for uncertainty and support adaptive management (Chapter 5);

- Organise the MSP process and stakeholder mobilisation (Chapter6);

¢ Chapter 7 provides key conclusions, including the relevance and richness of the
MSP literature in relation to the application of EBA, and how existing EU policies can
help to support EBA in MSP. This helps to highlight particular areas and knowledge
gaps that require further investigation beyond the scope of the present study.

10
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2 FROM EBA CONCEPTS TO STRUCTURING THE LITE-
RATURE REVIEW AND ASSESSMENT

EBA or EBM relies on the application of a series of key principles that maritime spatial
planners need to follow to deliver sustainable and socially relevant MSP. The following box
summarises the main principles reflected in the literature?.

Box 1: Main EBA principles

The main principles that an EBA needs to follow in implementing MSP relate to the assess-
ments to be carried out or the process to be put in place. These principles include:

e Consider the ecological integrity and biodiversity of marine ecosystems
e Consider ecosystem connections and define distinct boundaries

e Account for the dynamic nature of ecosystems

e Acknowledge uncertainty in assessments and decisions

e Consider appropriate spatial and temporal scales

e Make explicit human activities, their pressures and ecosystem services delivered as part
of an entire Socio-Ecological System (SES)

e Take account of the cumulative impacts of human activities

e Make best use of up-to-date scientific knowledge

e Mobilise interdisciplinary science to address the different components of the SES

e Support integrated management accounting for all sectors and issues

e Support adaptive management of marine ecosystems that can respond to unexpected
(climate, socioeconomic) changes, including by setting relevant long-term management
objectives

e Apply the precautionary principle for issues and concerns where uncertainty is significant

e Develop appropriate monitoring for capturing the functioning and dynamics of the SES

e Give priority to sustainability as a policy objective, accounting for ecological goals and
societal choices

e Mobilise stakeholders and support management at the lowest appropriate level

For the purpose of this study and to guide the literature review, the principles were com-
bined into four groups accounting for links and synergies between them. These groups are:

e Group 1 - Capturing the complexity of ecosystems. Addressing ecological in-
tegrity and biodiversity, ecosystem connections and the dynamic nature of ecosys-

4 See, forexample, Long et al. (2015).

11
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tems are elements of ecosystemcomplexity. It includes questions on the appropri-
ate spatial and temporal scale for assessments and understanding, as well as cu-
mulative impacts (positioned at the interface with Group 2 principles, see below).
Group 2 - Paying attention to human-ecosystem connections and integra-
tion. Principles in this group include: identify ecosystemservices and beneficiaries,
account for global socioeconomic changes, account for social/economic/environ-
mental aspects in assessments carried out to define the shared space and manage-
ment rules, and ensure that human sciences are well represented in interdiscipli-
narity and human/decision-making processes considered. It also addresses issues
of relevant spatial and temporal scales in relation to human activities and ecosystem
services delivered.

Group 3 - Accounting foruncertainty to support adaptivemanagement. Key
elements include how uncertainty is analysed and considered in different assess-
ments relevant to Group 1 and Group 2 principles, how it is accounted for in the
definition of the MSP and management rules, what (specific) methods and processes
are in place to deliver adaptive management and how monitoring is established to
capture and anticipate change and support adaptation in decisions®.

Group 4 - Organising the MSP process: addressing stakeholder mobilisation,
the science-policy interface, the connection established between MSP and other
(sector or environment) policies and strategies to deliver the ‘integrated manage-
ment’ of space. Here, the challenge is to assess the coherence between the gov-
ernance put in place, and the functioning and dynamics of the human-ecological
systems addressed in the principles of the three previous groups, including the spa-
tial and temporal scales at which governance is organised.

In parallel, specific attention was given to the relevance of methods, tools and approaches
supporting the application of EBA principles at different stages or steps of the MSP plan-
ning process. While the IOC-UNESCO 2009 guidance® highlights MSP as a continuing and
iterative process that learns and adapts over time and suggests a 10-step cycle for MSP,
a simpler five-stepcycleis presented in Table 1. This table illustrates how EBA principles
are connected to the different planning steps, stressing the transversal nature of principles
related to governance and stakeholder mobilisation, for example, or the selection of ap-

propriate temporal and spatial scales.

Table 1: Linking EBA principles to MSP implementation steps

Key steps in the development and im- | EBA principles
plementation of MSP

Step 1 - Define: setting the frame for the Reflect societal choices in defining objectives
MSP, organising the MSP process and iden- Set distinct boundaries for the MSP

tifying its priority objectives and principles Gijve priority to sustainability
(societal goals)

Step 2 - Develop: stocktaking and ana- Account for ecological integrity and biodiversity
lysing data and developing alternatives Consider ecosystem connections

Account for the dynamic nature of marine ecosys-

tems

Ensure inter-disciplinarity

Recognise human-ecosystem interactions in SES
Step 3 - Assess: assessing and weighing Consider cumulative impacts
planning alternatives Ensure inter-disciplinarity

5 Adaptive management in MSP is sometimes limited to monitoring and the existing of a six-year planning cycle
that can support changes in decisions. However, assessment methods that help to assess stability and resili-
ence, intervention and governance pathways that can adapt to changing conditions and anticipation, are key

to adaptive management.

5 Ehler, C. and Douvere, F., Marine Spatial Planning: a step-by-step approach toward ecosystem-based man-
agement, Intergovernmental O ceanographic Commission and Man and the Biosphere Programme. IOC Man-

ual and Guides No. 53, ICAM Dossier No. 6. Paris: UNESCO. 2009 (English), p. 18.

12



Lessons from current practice in applying Ecosystem-Based Approaches in Maritime Spatial
Planning. Results from the literature review

Key steps in the development and im- | EBA principles
plementation of MSP

Assess impacts on sustainability
Recognise human-ecosystem interactions in SES
Step 4 - Implement: implementing and Apply the precautionary approach
monitoring the plan Appropriate monitoring
Adaptive management
Step 5 - Follow-up: evaluating results Appropriate monitoring
and performance, and updating the plan Account for the dynamic nature of marine ecosys-
tems
Recognise human-ecosystem interactions in SES
Adaptive management
Transversal principles relevant to all Stakeholder involvement, governance and institu-
steps tional set-up
Use of scientific knowledge
Set adequate spatial and temporal scales
Acknowledge uncertainty

13
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3 CAPTURING THE COMPLEXITY OF ECOSYSTEMS

3.1 Whatdoes EBA in MSP require/imply?

The requirement to capture the complexity of ecosystems is key in the Developing step
but is already determined in the Defining step. The quality of the Assessing step and con-
sequences for the subsequent Implementing and Follow-up steps are controlled by what
can be achieved in the Developing step given the existing knowledge base. To guide the
integration of EBA in MSP the practicalities are described for each of the EBA principles that
apply to a specific step, together with how EBA in MSP can be made operational.

Defining

The EBA requires that ‘decisions reflect societal choice’. This means that all policy objec-
tives that reflect the state of the ecosystem (e.g. the MSFD, the Birds and Habitats Direc-
tives or, in case of MSP close to shore, the Water Framework Directive (WFD) and Inte-
grated Coastal Zone Management (ICZM)), where applicable (e.g. in the Mediterranean
Sea’), together provide a set of common objectives that need to guide the integration of
ecological issues into MSP. For example, the MSFD sets out requirements for the good
ecological status of Europe’s oceans and calls for EBA, similar to the MSP Directive.

These Directives primarily determine the prerequisites for covering ecosystem complexity
in the subsequent steps. The ‘appropriate spatial and temporal scales’ and ‘distinct bound-
aries’ principles may also influence decisions on how ecosystem complexity is incorporated
in the MSP process, albeit to a lesserextent.

Pertaining to the ‘decisions reflect societal choice’ EBA principle, the MSFD has *criteria and
methodological standards, specifications and standardised methods for monitoring and as-
sessment of essential features and characteristics and current environmental status of na-
rine waters’ that involve species groups of birds, mammals, reptiles, fish and cephalopods,
as well as benthic and pelagic habitats (some with additional detail, e.g. specific species or
broad habitat types). This is ideally the level of detail and ecosystem complexity that needs
to be covered by the EBA-MSP scientific knowledge base. The degree to which this can be
achieved, however - and thus how ecosystem-based the MSP process is - is, in reality,
largely determined by the availability of relevant information.

This may also apply to the ‘appropriate spatial and temporal scales’ EBA principle, where
the spatial scale required to assess ecosystemstatus (i.e. grid cells at a specific resolution)
and how this is impacted by various anthropogenic pressures is not possible due to data
limitations. The MSFD has three place-specific descriptors - seafloor integrity (D6), hydro-
graphical conditions (D7), and energy and underwater noise (D11) that require the explicit
consideration of spatial scale (European Commission, 2017). For D6, habitat state and the
impact of fishing is assessed using high-resolution fisheries data collected through vessel
monitoring systems (VMS). It is technologically feasible to use a spatial resolution of 1 km?
or less when describing habitat status (seafloor integrity in the MSFD). In practice, and
certainly in case of trans-boundary conditions where the MSP area or marine ecosystem
crosses different national jurisdictional boundaries, the MSP process may need to rely on
International Council for the Exploration of the Sea (ICES) maps, which use C-squares, a
grid system with resolution of 0.05° longitude by 0.05° latitude (about 15 km2 (3km x
5km) at 60°N latitude). This resolution is practical and acceptable in terms of the confi-

7 With the ICZM protocol adopted in 2008 - see https://paprac.org/iczm-proto-
col#:~:text=The%20ICZM%20Protocol%?20was %2 0signed,Mediterranean %20and%200n %2 0the%20globe.

14
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dentiality of data relating to individual fishing vessels when aggregating international ef-
forts. Similar issues may apply to the temporal scale, e.g. where seasonal patterns apply
and data are annual, at best.

Defining ‘distinct boundaries’ determines the extent of the spatial area considered for MSP.
This may be restricted to the specific area to which the MSP applies or the whole ecosystem
in which it occurs. Widening the area to include the whole ecosystemis arguably more
ecosystem-based but is also likely to require an increased consideration of ecosystem com-
plexity. A recognition of specific boundaries does not necessarily imply that those bound-
aries need to be applied in setting the MSP area, but, rather, points to the utility of making
them explicit and considering transboundary issues in operational terms where required.

Developing

The three EBA principles that are key to considering ecosystemcomplexity in this step are
‘ecological integrity and biodiversity’, ‘Consider ecosystem connections’ and ‘account for
dynamic nature of ecosystems. ‘Consider cumulative impacts’is also useful here.
Assessing

The EBA principle most relevant to ecosystemcomplexity is ‘consider cumulative impacts’,
although other principles might be relevant in respect of their integration in the methods
and tools developed for assessing cumulative impacts.

Main references addressing ecosystem complexity

Table 2 provides some examples from literature to illustrate how EBA in MSP can be made
operational for each of the EBA principles that apply to a specific step. Some of the methods
and tools are described in more detail below.

Table 2: Overview of literature sources addressing EBA principles relevant to ecosystem
complexity

EBA principles, by key MSP Literature sources providing practical examples
step and transversal processes

Defining

Decisions reflect societal choice Piet et al. (2017)

Appropriate spatial and temporal Piet et al. (2017)

scales Stelzenmuiller et al. (2013)
Swedish Agency for Marine and Water Management (2017;
2019)

Distinct boundaries Piet et al. (2017)

Stelzenmuiiller et al. (2013)

Swedish Agency for Marine and Water Management (2019)
Developing
Ecological integrity and biodiversity Borja et al. (2017)

Piet et al. (2017)

Swedish Agency for Marine and Water Management (2017;

2019)

Appropriate spatial and temporal Piet et al. (2017)

scales Stelzenmuiiller et al. (2013)
Swedish Agency for Marine and Water Management (2017;
2019)

Consider ecosystem connections Manea et al. (2020)

Piet et al. (2017)
Account for dynamic nature of eco- Manea et al. (2020)

systems Piet et al. (2017)
Assessing
Consider cumulative impacts ADRIPLAN (2017) / Menegon et al. (2018)
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EBA principles, by key MSP Literature sources providing practical examples
step and transversal processes

Bergstrém et al. (2019)
Piet et al. (2017)
Ramieri et al. (2014)
Swedish Agency for Marine and Water Management (2017;
2019)
Implementing

Acknowledge uncertainty Manea et al. (2020)
Piet et al. (2017)
Swedish Agency for Marine and Water Management (2019)

Piet et al. (2017) addresses all EBA principles and compared the EBA principles to require-
ments from the concept of resilience thinking, which provided the basis to assess the SES
knowledge base in terms of its capacity to guide the development and implementation of
EBM. It linked ecosystemaspects (according to Borgstrom et al., 2015), their match with
EBM principles (Long et al., 2015), resilience thinking (including complex adaptive systemns,
CAS) and systemic approaches to solve wicked problems (DeFries and Nagendra, 2017).

The Tools4MSP Geoplatformrr® provides an important example for EBA in MSP, with built-
in geospatial webtools to support MSP in adopting some EBA principles. The EBA principles
‘ecological integrity and biodiversity’, ‘appropriate spatial and temporal scales’, ‘distinct
boundaries’ and ‘donsider cumulative impacts’ have been applied and the EBA principles
‘acknowledge uncertainty’ and ‘recognise coupled social and ecological systems’ have been
mentioned. The webtools include cumulative effects assessment (CEA), maritime use con-
flict (MUC) analysis, MSFD pressure-driven CEA and a CEA-based marine ecosystem ser-
vice threat analysis (MES-Threat). The tools were tested for the Northern Adriatic Sea, one
of the most industrialised sea areas of Europe, using a case study modelling strategy.

3.2 What evidence, methods and practice are present in the literature?

In the sub-sections below, examples from literature are provided for the EBA principles per
MSP step.

3.2.1 Defining
Setting decisions reflecting societal choice

Piet et al. (2017) provide guidance by providing templates and examples to make EBA
operational in defining the societal goals to which MSP must contribute. Key societal goals
should be identified based on the most relevant policy instruments and stakeholder con-
sultation. These societal goals then determine:

e The identification of the elements of the SES that are relevant for assessments that
support MSP;

e Theindicators and theirtargets that will be used to compare different management
and marine space allocation strategies;

e Theindicators and targets that will be used for monitoring and evaluating (ex post)
the implementation of the MSP.

8 ADRIPLAN (2017); Menegon, Depellegrin, et al. (2018).
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These societal goals should emerge from a co-design process mobilising stakeholders rep-
resenting different groups and interests (see Chapter 6) and based on the identified policy
objectives. Table 3 shows an example froma North Sea case study, indicating how societal
goals could be derived from the relevant EU Biodiversity Strategy 2020 targets and de-
scribing how the goals’ achievement could be assessed.

Table 3: Societal goalsin the North Sea case study under relevant EU Biodiversity Strategy
2020 targets and the matching guidance for assessment®

Biodiver-
sity Strat-

egy
Target 1:
Fully im-
plement
the Birds
and Habi-
tats Direc-
tives

Target 2:
Maintain
and restore
ecosys-
tems and
their ser-
vices

Target 4:
Ensure the
sustainable
use of
fisheries
resources

Target 6:
Help to
avert
global bio-
diversity
loss

Policy Details

Conserve atleast 10% of coastal and ma-
rine areas through effectively and equita-
bly managed, ecologically representative,
and well-connected systems of protected
areas, and other effective area-based con-
servation measures (CBD, 2010).

A central component of these Directives is
the use of special conservation areas to
help achieve their objectives, through a
'coherent European ecological network'
(Natura 2000) covering both land and sea.
The Natura 2000 network thus contains
Special Areas of Conservation (SACs) des-
ignated to implement the Habitats Di-
rective.

By 2020, ecosystems and their services
are maintained and enhanced by estab-
lishing green infrastructure and restoring
at least 15% of degraded ecosystems.

MSFD D3: Populations of all commercially
exploited fish and shellfish are within safe
biological limits, exhibiting a population
age and size distribution that is indicative
of a healthy stock.

GES is based on three criteria:

exploited sustainably, consistent with high
long-term yields, with full reproductive ca-
pacity.

MSFD D1/D6: Sea-floor integrity is at a
level that ensures that the structure and
functions of the ecosystems are safe-
guarded, and benthic ecosystems, in par-
ticular, are not adversely affected.

Assessment

Indicator: Extent of North Sea area cov-
ered by Natura 2000 SACs

Target: a 'coherent European ecological
network' (indicator yet unknown).

Adopt or develop appropriate indicators
for ecosystem services

The green infrastructure target is
achieved through a 'coherent European
ecological network' (indicator yet un-
known).

Assess if 15% restoration of degraded
ecosystems is achieved.

Fishing mortality (F) should be below
the value of F expected to produce the
high long-term sustainable yield (FMSY) :
F<FMSY.

Spawning-stock biomass (SSB) should
be at or above a biomass safeqguard
(MSY Btrigger) capable of producing
maximum sustainable yield: SSB>MSY
Btrigger for all stocks.

Spatial extent and distribution of physi-
cal disturbance pressures on the seabed.
Unit of measurement is the extent of the
assessment area physically disturbed in
square kilometres (km?).

Spatial extent of each habitat type which
is adversely affected, through change in
its biotic and abiotic structure and its
functions by physical disturbance. Unit
of measurement is the extent of each
habitat type adversely affected in
square kilometres (km?) or as a propor-

° Piet, G., Delacamara, G., Gémez, C. M., Lago, M., Rouillard, J., Martin, R. and Van Duinen, R. (2017). Making
ecosystem-based management operational, https://aquacross.eu/sites/default/files/D8.1 Making ecosys-
tem-based management operational v2 13062018.pdf
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Biodiver- | Policy Details Assessment
sity Strat-
egy

tion (percentage) of the total natural ex-
tent of the habitat in the assessment
area.

Appropriate spatial and temporal scales

The importance of this principle is often highlighted and is elaborated to some extent by
(Stelzenmiiller et al. 2013). Practical guidance on the monitoring and evaluation of spatially
managed areas should be generally applicable at any spatial scale, independent of major
natural and socioeconomic factors.

The scale at which components of the marine ecosystemare mapped depends on the scale
at which operational objectives have been set, as well as on the availability of data.
Stelzenmuller et al. (2013) carried out selected spatially managed area test cases (South-
ern North Sea and Baltic Sea) fromlocal to transnational level to illustrate how priorities
change when moving from one scale to another, the mechanisms for linking scales, and
the implications for marine spatial management.

When defining the appropriate scales, it should be noted that!° :

e Ecological processes and functions are scale-dependent and any boundaries defined
may be arbitrary, making the detection of response and related changes difficult;

e Thetemporalscale is an important factorinfluencing the assessment of results and
impacts of the MSP;

e Information is not always available at the relevant spatial or temporal scale for
management.

This principle is also addressed in the Developing step of MSP (see Section 3.2.2).
Distinct boundaries

Both jurisdictional and ecosystemboundaries should be considered when defining distinct
boundaries within which MSP will be developed (Piet et al., 2017). An example of such
boundaries can be found in the Swedish National Marine Plan (Swedish Agency for Marine
and Water Management, 2019). The Plan applies different boundaries, including bounda-
ries in the area of the law of the sea, jurisdictional boundaries relevant to different respon-
sibilities (see Figure 1), and ecosystem boundaries. A fundamental principle of MSP (as
part of marine and water management) is that it needs to be coordinated and integrated
in all its component parts, as ecosystems know no political or economic boundaries. With
water management strongly linked to marine management, waterand marine ecosystem
management are to be considered as a whole, looking at all human activities, pressures
and ecosystems, fromthe source to the sea.

1010 gtelzenmuller et al. (2013).
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Figure 1: Terms, boundaries and planning responsibilities
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Source: Swedish Agency for Marine and Water Management (2019). Note that the State shares planning respon-
sibility forterritorial waters with municipalities.In the Exclusive EconomicZone (EEZ), the State has sole planning
responsibility.

Another example involving ecosystem boundaries is that of land-sea interactions (LSI),
where the potential impacts of land-based activities on the marine ecosystem (e.g. from
coastal tourismor agriculture furtherinland through riverine run-off) are explicitly consid-
ered as part of the MSP.

3.2.2 Developing
Ecological integrity and biodiversity

The principle ‘ecological integrity and biodiversity’ is mentioned in many studies without
actual application??, oris applied without showing practical examples!?. Some studies pro-
vide practical examples, however!s,

Borja et al. (2017) tested and refined 13 available biodiversity indicators and compiled a
set of publications and case studies. Integrated assessment of the status of marine biodi-
versity is - and has been - problematic compared to, for example, assessments of eutroph-
ication and contamination status. This is chiefly a consequence of the fact that monitoring
of marine habitats, communities and species is expensive, often collected at an incomect
spatial scale and/or poorly integrated with existing marine environmental monitoring ef-
forts (Borja et al., 2017). Andersen et al. (2014) (in Borja et al., 2017) aims to introduce
and describe a simple tool for integrated assessment of biodiversity status based on the
HELCOM Biodiversity Assessment Tool (BEAT), where interim biodiversity indicators are
grouped by themes: broad-scale habitats, communities and species, as well as supporting
non-biodiversity indicators. Andersen et al. (2014) also reports the application of an initial

1 Barbanti et al. (2015); Bergstrom et al. (2019); Campostrini et al. (2018); Department for Environment Food
and Rural Affairs UK (2014); Ehler and Douvere (2009); Backer et al. (2013); Norwegian Ministry of Climate
and Environment (2015).

12 ADRIPLAN (2017); Stelzenmiiller et al. (2013).
13 Borja et al. (2017); Piet et al. (2017); Swedish Agency for Marine and Water Management (2017, 2019).
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indicator-based assessment of biodiversity status of Danish marine waters where the bio-
diversity status of Danish marine waters has been tentatively classified. Examples (includ-
ing maps with calculated biodiversity status and confidence) are shown.

Another example is the linkage framework (see Figure 2), where different ecosystemcom-
ponents represent biodiversity. The framework illustrates the elements of the SES that are
relevant forassessments supporting MSP. The ecological systememerging from the iden-
tification of the relevant human activities, their pressures, and affected ecosystem compo-
nents (representing biodiversity) provide ecosystem services that contribute to societal
well-being. This represents the supply-side. The components represented in the relevant
SES need to be covered by the case study-specific knowledge base. Each case study should
undertake an assessment of the quality of its knowledge base to informEBA.

Figure 2: Linkage framework illustrating relevant elements for assessment of SES in the
North Sea Case Study

% Direct effect e
decreasing Provisioning:
Importance

Indirect

Regulation and
Maintenance:

Cultural:

Source: Piet et al. (2017).
Appropriate spatial and temporal scales

Depending on the scale of the operational objectives and the availability of data in the
spatially managed area (see Section 3.2.1), information is not always available at the rel-
evant spatial or temporal scale for management. Stelzenmdiller et al. (2013) reviewed
several studies and noted that:

¢ A mismatch of scales makes it difficult for managers to account for the joint human-
natural systems of tomorrow and to incorporate those into their planning processes;

e Spatial management measures need to be aligned in such a way that they address
objectivesfromthe local to regional scales.

In the case of the Swedish National Marine Plan, the analysis is carried out at different
levels (e.g. for a specific location that requires particular attention, for Sweden as a whole,
for the Baltic region, or for a given ecosystem). Different planning options are compared
and their consequences analysed fromeconomic, social and ecological perspectives (Swe-
dish Agency for Marine and Water Management, 2019). This is described in more detail in
the next chapter.
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Consider ecosystem connections

The connections between the different ecosystem components are part of ecosystemin-
tegrity. The connections may involve predator-prey relationship (through the foodweb) but
also competition for space or other limited resources, for example. Where the linkage
framework (Figure 2) shows the direct interactions with human activities, integrating the
connections between ecosystem components may allow inclusion of (the main) indirect
impacts of human activities. This, however, must be balanced against increased complex-
ity, greater requirements of the knowledge base, and the integration of (more) EBA.

Connectivity between different habitats is particularly relevant from an MSP perspective.
One of the five ecological principles considered by Manea et al. (2020) is ‘species and
habitat connectivity’ where longitudinal, latitudinal or vertical (i.e. surface waters and
deep-sea environments) may be relevant. Spatial identification of priority areas of conser-
vation may involve identification of Marine Protected Areas (MPAs), Vulnerable Marine Eco-
systems (VMESs), or the identification of Ecologically or Biologically Significant Marine Areas
(EBSASs). However, functional connectivity is poorly embedded in the identification process
of both VMEs and EBSAs. An approach that does incorporate connectivity is that of critical
habitats, i.e. the subset of habitat that is essential to the survival and recovery of species
(Camaclang et al., 2015). Critical habitats are intended as nodes of connectivity suitable
for hosting the recovery of endangered species in the future, thus ensuring their persis-
tencein time (Camaclang et al., 2015). This approach to the spatial identification of priority
areas is thus suitable for implementation of the EBA principle ‘consider ecosystem connec-

tions’14,
Account for dynamic nature of ecosystems

Piet et al. (2017) provided a number of recommendations to account for the dynamic na-
ture of ecosystems, especially variation in the ecological part of the SES (e.g. due to per-
turbation):

e The use of longer time-series provides a better knowledge base that can capture
(part of) the dynamic nature of ecosystems;

e Assessments need to identify exogenous drivers (such as climate change, macro-
economic developments) that will impact the functioning of ecosystems. Some at-
tention to feedback loops is required, distinguishing in particular feedback that
maintains desired regimes versus break or disturb feedback that maintains unde-
sired regimes in the functioning of ecosystems;

e In many cases, causal relationships directing the functioning of ecosystems are non-
linear. Thus, look for non-linearities in the system, as these are often the cause of
the dynamic nature.

Manea et al. (2020) identified the (seasonal) variability of dynamic processes as part of
the missing knowledge forthe deep Mediterranean MSP and suggested several strategies
to overcome the limits due to this lack of empirical knowledge:

e Habitat mapping techniques and predictive suitability models are highly informative
and fundamental in assessing both habitats and species distribution, when sup-
ported by reliable data. Supporting scientific research is essential, as is incorporat-
ing timely new knowledge in plans;

e Climate and cumulative impact models that assess present and future environmen-
tal conditions through scenario analysis can be suitable tools, as they often incor-

4 Manea et al. (2020).
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porate multiple sources of information through expert judgement, which is neces-
sary to overcome the lack of knowledge when decisions are needed (Manea et al,,
2020);

e The continuous up-take of new knowledge and strict relationship between science,
policy and managers will be essential to predict future conditions (see Chapter 6).

3.2.3 Assessing
Consider cumulative impacts

Menegon et al. (2018) presents a comprehensive set of built-in geospatial webtools, in-
cluding a cumulative impact analysis tool, that can support MSP and the integration of
environmental management objectives in the planning process in coherence with EBA. Im-
plemented in the Tools4MSP interoperable GeoPlatform (ADRIPLAN, 2017), it has been
applied in cases studies, with results presented as CEA scores in maps and statistics. The
tool is designed to assess the potential cumulative impacts of maritime activities on the
marine environment. The tool was tested for the Adriatic -Ionian sub-basin but can be ap-
plied to any marine research area. The stepwise methodology implemented for the cumu-
lative impact assessment tool is shown in Figure 3 and includes:

1. The collection of geospatial datasets on human activities and environmental com-
ponents;

2. Expert-based analysis of sensitivity scores, including the definition of their confi-
dence level;

Computation and visualisation of geospatial results of the cumulative impact assessment
(see Source: ADRIPLAN (2017).

Note: P: Pressure; U: human use; E: environmental component.
3. Figure 4).

Figure 3: Stepwise methodological approach to the cumulative impact assessment
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Source: ADRIPLAN (2017).

Note: P: Pressure; U: human use; E: environmental component.
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Figure 4: Example of Graphical User Interface presenting geospatial and statistical results

Step 3: Results

Details

CEA score distribution

Source: Menegon, Sarretta, et al. (2018).

More examples of approaches for addressing cumulative impacts are available in the liter-
aturels,

3.3 What opportunities offered by other EU policies and legislation canfacilitate

the application of EBA?

The analysis of the main EU policies (MSFD, WFD, Biodiversity Strategy, Common Fisheries
Policy (CFP) and Strategic Environmental Assessment (SEA) Directive illustrates how key
policies and legislation can help understandings of the complexity of marine ecosystens
and internalise that understanding in the MSP process. More specifically:

The WFD provides information on different land-based pressures linked to agricul-
ture, industry, population (and related water services: drinking water and
wastewater treatment). This information can be used to understand factors that
influence the current state of marine ecosystems and how these are affected by
land-based pressures. It can also help to identify hotspots of poor quality where it
would not be possible to develop some maritime activities, such as aquaculture if
land-based pressures are not significantly reduced. Not all land-based pressures
are considered in the WFD. For example, the WFD does not formally address litter
challenges, although litter from the land can be integrated in the WFD River Basin
Management Plans (RBMPs) and Programme of Measures (PoM)?®. In some cases,
the knowledge and modelling tools developed under WFD implementation consider
the impacts of land-based pressures (e.g. nutrient discharge) on the quality of
coastal waters but not impacts on marine ecosystems.

The MSFD aims to achieve Good Environmental Status (GES) of the EU's marine
waters and to protect the resource base on which marine-related economic and
social activities depend. It is the first EU legislative instrument related to the pro-
tection of marine biodiversity, as it contains the explicit regulatory objective that

15 See, for example, Bergstrom et al. (2019), Piet et al. (2017), Ramieri etal. (2014), Swedish Agency for Ma-
rine and Water Management (2017, 2019).

16 This is the case in France where the second RBMPs for river basin districts that have a significant coastal
component are addressing litter to supporting the achievement of the MSFD objectives.
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‘biodiversity is maintained by 2020’, as the cornerstone forachieving GES. The Di-
rective enshrines an EBA in the management of human activities impacting on the
marine environment, integrating the concepts of environmental protection and sus-
tainable use. In orderto achieve its goal, the Directive establishes European marine
regions and sub-regions on the basis of geographical and environmental criteria.
The Directive lists four European marine regions, the Baltic Sea, the Northeast At-
lantic Ocean, the Mediterranean Sea and the Black Sea, with Regional Sea Conven-
tions (RSCs) put in place to coordinate Member States’ actions, including with those
of third countries in the same region or sub-region. Cooperation between the Mem-
ber States of one marine region and with neighbouring countries sharing the same
marine waters is already taking place through these RSCs. In order to achieve clean,
healthy and productive seas with GES, each Member State was required to develop
a strategy for its marine waters (marine strategy). In addition, because the Di-
rectivefollows an adaptive management approach, the marine strategies must
be kept up-to-date and reviewed every six years. The work on MSFD implementa-
tion is done in the framework of the Common Implementation Strategy of the MSFD,
with expert groups established for specific issues (e.g. marine litter, noise). It pro-
vides considerable information on the pressures and state of marine ecosystens,
building on the knowledge provided by the WFD for land-based pressures. Sone of
these data are drawn from reporting under other EU legislation, including the CFP
and the Birds and Habitats Directives. The quality of the information available varies
considerably between descriptors and sources of pressures, with better knowledge
available for water quality, (fish) biomass or marine biodiversity than foremerging
descriptors like noise.

The Birds and Habitats Directives provide data on protected marine species as
well as on protected areas, specifically those designated as Natura 2000 sites. The
Natura 2000 site management plans, in particular, should provide detailed infor-
mation on ecosystems within their boundaries, and potentially in a broader geo-
graphical context.

Monitoring and reporting obligations under the CFP will deliver information on fish
stocks and landings, as well as the spatial distribution of fishing vessels (through
VMS) that can help in assessing current state and pressures imposed by fisheries!’,
and can provide further data.

The procedures for SEA under the Environmental Impact Assessment (EIA)
and SEA Directives should gather and assess information on environmental im-
pacts in general, and on the current state of ecosystems in particular, so as to
identify a baseline from which to measure the impacts of MSP. In some Member
States, the SEA process canrun in parallel with the preparation of the MSP, facili-
tating coordination on EBA aspects and enrichment of the EBA analysis. In others,
the SEA is carried out sequentially after the MSP, verifying and building on the
analysis carried out in planning.

While these directives, in principle, provide knowledge that can help in addressing the
complexity of marine ecosystems, the format and focus of that information complicates
theiruse. Particular limitations relate to:

Space - information collected under the different directives cannot easily be con-
nected to the main components of marine ecosystems that are the focus of an MSP
process. In some cases, information might not cover the entire marine ecosystem,
with more attention given to coastal areas thanothers (furtherin the sea/high-sea)
parts of the ecosystemthat are relatively information-poor (it is more complex and
costly to collect data and information there). In other cases, the aggregation used

7 The information is also relevant to the human-marine ecosystem relationships, as landing helps to capture
the socioeconomic importance of the fisheries sector.
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for the different directives (e.g. coastal water bodies for the WFD or marine regions
for the MSFD) might not represent the right units for the MSP process (except for
MPAs underthe MSFD that will be addressed as such in the MSP process).

¢ Time - much of the information provided by these directives is ‘one-off’, related to
a givenyearor to a few years at a time interval that might not help with capturing
the dynamic functioning of marine ecosystems. At the same time, limited attention
is given to how marine ecosystemare likely to evolve (pressures, state, challenges
with different descriptors) overtime under a business-as-usual scenario, including
climate change. Even where more attention is given to the past and to the future,
this can be limited in terms of spatial coverage, for example linked to specific re-
search activities or to the development of a maritime project that required specific
financial assessments. Time also relates to when information is provided: SEA of
MSP can come too late in the MSP development process, at a time when most de-
cisions are already made. Carrying out SEA-like assessments at early stages of the
MSP process (including when updating plans) that address cumulative impacts for
different marine space-sharing options are likely to ensure that cumulative impacts
are adequately considered when choosing the option that will form the basis for the
final MSP,

Addressing the complexity of marine ecosystems does not mean looking syste matically at
all issues and causal relationships all the time. This would simply create confusion and
allocate (scarce) human resources to issues of limited relevance and marginal societal
added value. Of key importance is to identify the priority components and causal relation-
ships of (complex) marine ecosystems, building on sound screening and priority - setting
mechanisms and methods that account for expertise and contributions froma wide range
of stakeholders (see Chapter 6 for a discussion of early stakeholderinvolvement). If such
a screening processis not well established, there is a risk that efforts to collect information
and carry out assessments will not be cost-effective in highlighting main challenges and
supporting a sound MSP.

3.4 Addressing transboundary issues and challenges

Applying an EBA means understanding the connections between ecosystem components
that may fall under different jurisdictions, Member States or third countries. The main
challenges will be linked to the possibility of obtaining sufficient data across those bound-
aries with an adequate level of consistency (how they are assessed, type of information,
spatial coverage).

The different EU directives all consider transboundary issues and challenges and should,
therefore, facilitate addressing transboundary issues in the MSP process. However, it might
not be straightforward with knowledge produced under the WFD. While the WFD addresses
transboundary issues in international river basins (in particular with upstream-downstream
connections between water uses and aquatic ecosystems, and considering coastal waters
shared by neighbouring countries), there is no formal mechanism for combining and shar-
ing WFD knowledge between countries that share the same regional sea, although this can
take place when RSCs play an active coordination role. Secondly, limitations remain when
EU and non-EU countries share a marine ecosystem. Here, the challenges are more signif-
icant because of differences in regulatory frameworks. RSCs, in cooperation with other
regional organisations such as regional fisheries management organisations (RFMOs), can
facilitate the setting up of an MSP process at the transboundary scale, potentially taking a
leading role to ensure that the functioning of the full (transboundary) ecosystemis consid-
ered and investigated. For example, the Helsinki Commission (HELCOM) has undertaken a
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range of work to develop common data and mapping for the Baltic Sea'® and has worked
with VASAB to support a range of common work related to MSP.

3.5 Whatis the added value?

Addressing the complexity of marine ecosystems in all their (priority) dimensions is essen-
tial to support a sound MSP that balances the protection of marine ecosystems with socio-
economic (blue economy) developments.

e If the connections between components of the ecosystemare not well understood,
there is a high risk that activities developed in one part of the marine ecosystem
will have negative impacts on activities carried out elsewhere, or on the status of
marine ecosystems, including in MPAs. This would then undermine the (potentialy
costly) efforts to manage and protect marine ecosystems.

e If there is no clear understanding of cumulative impacts (for the current situation
and for different options for sharing marine space), activities developed in different
parts of the marine ecosystems can result jointly in more significant impacts on
marine ecosystems, again undermining efforts to protectthose systems.

e When the dynamic functioning of the marine ecosystemis well understood, the MSP
proposed can account for future changes and is likely to be a usefultoolin guiding
investment and protection activitiesin the medium-term.

18 See https://maps.helcom.fi/website/mapservice/ and, specifically for MSP, https://basemaps.helcom.fi/
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4 HUMAN-ECOSYSTEM CONNECTIONS AND INTEGRA-
TION

4.1 What does EBA in MSP require/imply?

The key to EBA is understanding the SES and the multiple (positive and negative) interac-
tions between human activities and the functioning of the marine ecosystem. This requires
understanding:

e The socioeconomic importance of human activities, be it maritime or land-based,
that impose pressures directly or indirectly (via fresh water) on marine ecosys-
tems. In some cases, pressures and their impacts on the environmental status of
marine ecosystems can limit the potential for blue economy developments in some
parts of the marine ecosystem, resulting in foregone development opportuni-
ties that could be assessed. If such blue economy developments were considered
a priority, they could steerthe implementation of measures addressing pressures,
thereby contributing to environmental status improvements.

« Human activities that benefit, directly orindirectly (via the value chains of mari-
time/marine products and services), from the ecosystem services provided by
marine ecosystems. Understanding the socioeconomic value and societal im-
portance of these services and their beneficiaries can help: (a) assessing the po-
tential socioeconomic impacts of different maritime planning options that are con-
sidered in the MSP process; and (b) selecting the option that delivers the best so-
cietal outcome, including maximising the benefits obtained fromecosystem services
delivered by the sustainable shared use of maritime space.

Much like understanding the complexity of the marine ecosystem (see Chapter 3), address-
ing the human dimension of marine ecosystems requires due attention to be given to
space and time. In order to be relevant and useful, the analysis of human activities in
connection with marine ecosystems needs to: (a) provide results at (disaggregated)
scales that are relevant to the MSP process and to the different options considered for
sharing maritime space; (b) help understanding the dynamics of human activities (in-
cluding in terms of resulting pressures) by providing knowledge on past and future devel-
opments including for defining the business-as-usual scenario that the MSP process needs
to use as reference; and (c) help understanding changes in human activities that might
result from different sharing space options and thus anticipate potentially (unintended)
negative changes for human activities themselves and for the protection of marine ecosys-
tems?,

The socioeconomic information that is obtained, including information on the societal im-
portance of ecosystemservices delivered to different human activities and combined with
information on the costs of the measures proposed for implementing and managing the
MSP, can then feed into economic (cost-benefit analysis (CBA)) or wider (multi- criteria
analysis) assessments of different options?° considered for the sharing of maritime space.
Combined with stakeholder considerations and contributions, this can help in identifying
the optimal allocation of maritime space to be considered in the MSP.

1% For example, translocation of fishing efforts resulting from the MSP that can threaten the sustainability of fish
stocks in new areas, or changes in maritime transport routes that can degrade ecosystems preserved so far.

20 Best combined with the SEA of these different options to address environmental concerns, including in rela-
tion to cumulative impacts.
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4.2 What evidence, methods and practice are evident in the literature?

The MSP literature provides very limited evidence on the socioeconomic and human di-
mensions of maritime space and MSP. When the literature refers to human activities, it
often limits the analysis of these activities by presenting qualitative and quantitative infor-
mation (e.g. number of fishers, or tourists) that explains the order of magnitude and the
importance of pressuresimposed on marine ecosystems. Information on the socioeconomic
importance of sectors can sometimes be provided for blue economy sectors that are ex-
pected to develop as a result of the implementation of the MSP. Information on the eco-
nomic importance of current users of the maritime space, on sectors imposing pressures
(including land-based), on the economic value of ecosystem services provided by marine
ecosystems, and on possible socioeconomic impacts is rarely mobilised and is, at best,
qualitative. There did not appear to be any full-fledged CBA carried out to support MSP
processes.

Nevertheless, socioeconomic information on different facets of marine ecosystems can be
found beyond the literature on MSP, including knowledge developed in the context of other
directives and policy processes (see next section). The following paragraphs illustrate the
type of socioeconomic information that could be developed or could feed into the MSP
process in order to pay increased attention is given to the human part of the SES.

Assessing the socioeconomic importance of blue economy sectors

The blue economy encompasses all sectoral activities that are marine-based (activities
undertaken in the ocean, sea and coastal areas) or marine-related (activities which use
products and/or produce products and services fromthe ocean or marine -based activities).
The established sectors are a major contributorto the EU blue economy and include: ma-
rine living resources, marine non-living resources, marine renewable energy, port activi-
ties, shipbuilding and repair, maritime transport and coastal tourism. Information on the
socioeconomic importance of these sectorsis available at the aggregated and national
scales, and generally also provided as a result of the MSFD Economic and Social As-
sessment?!,

At the aggregated EU scale??, in 2018 the established sectors employed close to five million
people, generated around EUR 750 billion in turnover, EUR 218.3 billion in gross value
added, and EUR 95 billion gross operating surplus (profit). The contribution of the blue
economy established sectors to the EU-28 economy in 2018 was 1.5% in terms of gross
value added and 2.2% in terms of employment. Total gross added value increased by 15%
compared to 2009. In absolute terms, the four largest Member States (Spain, Germany,
Italy and France) are the largest contributors to the EU blue economy both in terms of
employment and gross value added. The gross added value of established blue economy
sectors was EUR 218.3 billion. Coastal tourismis the largest blue economy sector (40% of
gross added value) in the EU. The sector plays an important role in many Member State
economies, especially in southern EU Member States, and it shows the highest growth in
gross added value: +16% compared to 2017. Maritime transport (16%) and port activities
(16%) are the second and third largest sectors. The total employment by blue economy
sectors was five million in 2018, an increase of 12% compared to 2017. Coastal tourismis
the most important sector, accounting for 62% of total employment, followed by marine
living resources (11%) and port activities (11%).

21 European Commission (2018). Economic and social analysis for the initial assessment for the Marine Strategy
Framework Directive. DG Environment, Brussels. P. 66 (MSFD Guidance Document 1).

22 See: European Commission, DG MARE, The EU Blue Economy Report 2020, 2020_06_BlueEconomy-2020-
LD_FINAL-corrected-web-acrobat-pro.pdf; European Commission, DG MARE, Blue indicators dashboard,
Blue indicators online dashboard | 'DG Mare Blue Economy' (europa.eu).
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Other relevant emerging and innovative sectors include: marine renewable energy, blue
bioeconomy and biotechnology (economic activity associated with the use of renewable
aquatic biological biomass), marine minerals, desalination, maritime defence, and subma-
rine cables. Data availability for these sectors is still relatively low but they offer significant
future potential. The blue energy emerging sector, including tidal energy, wave energy,
floating offshore wind, hydrogen generation and floating solar photovoltaic energy, has
developed rapidly in recent decades, supported by EU research and development (R&D)
funding (expenditure on ocean energy was EUR 420 million in 2019). The blue economy is
linked to many other economic activitiesand its impact goes beyond the abovementioned
sectors. All sectors have indirect and induced effects, and each has important multiplier
effects on income and employment in other sectors of the economy.

Investigating the economicimportance of marine ecosystem degradation

The MSFD asks Member States to assess the economic costs imposed on society as a result
of the (current and future) degradation of the environmental status of marine ecosystens.
These costs - cost of degradation of marine ecosystems - can be evaluated in different
ways, e.g. by assessing a lost profit/gain, or an increase in production or mitigation costs
imposed by the current quality of marine ecosystems. The assessment of the cost of deg-
radation can be quantitative or qualitative. The cost of degradation usually measures the
damage caused to several environmental categories: water, air quality, agricultural land,
forests, waste, and coastal zone. Cost of degradation estimates are based on standard
valuation techniques, depending on data availability in each country. In practice, the as-
sessment facesissues such as the definition of the reference scenario and the difficulty of
estimating monetary values (in particular for sectors that benefit froma healthy ecosystem
but do not operate in markets and thus have no market value).

Member States have evaluated the cost of degradation of the marine ecosystemin the
context of their MSFD ESA, although it is not yet clearif this information was used effec-
tively in MSP processes carried out by individual Member States. Three approaches were
used?®: the cost-based approach, the ecosystem services-based approach, and the the-
matic-based approach. Member State reporting shows significant differences in estimates
of the cost of degradation?*. In absolute terms, the cost of degradation varies between
EUR 3 million/year (Belgium) to EUR 2,540 million/year (France). In relative terms, it var-
ies from EUR 0.3/inhabitant/year (Belgium) to EUR 363/inhabitant/year (Malta).

Investigating the social and economicimportance of marine ecosystems and the
services they deliver

Healthy marine ecosystems provide a variety of ecosystemservices and benefits. For ex-
ample, MPAs provide benefits beyond their sole conservation objectives, such as?>:

e Food provision: Imposing restrictions on certain fishing gear or fishing in general
proved to have significant positive effects on the conservation of commercial spe-
cies, through the increase in biomass of large fish, as well as an increased repro-
ductive potential within the MPA, the increased survival rate of larvae and the spill-
over of adult fish to nearby fishing grounds. These positive impacts may in fact
compensate fishers for the loss of fishing grounds imposed by MPA establishment,
and eventually help to increase yields.

23 European Commission (2012). Guidance for 2012 reporting under the Marine Strategy Framework Directive.
DG Environment, Brussels.

24 ACTeon (2021 - forthcoming). Analysis of the reported results of the MSFD Economic & Social Assessment.
25 Russi, D., Pantzar, M., Kettunen, M., Gitti, G., Mutafoglu, K., Kotulak, M. and ten Brink, P. (2016). Socioeco-
nomic benefits of the EU Marine Protected Areas. Report prepared by the Institute for European Environ-
mental Policy (IEEP) for DG Environment, https://ec.europa.eu/environment/nature/natura2000/ma-

rine/docs/Socio%20-Economic%?2 0Benefits%2 00f%20EU % 20MPAs. pdf
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e Climate change mitigation: The conservation of important marine and coastal eco-
systems such as mangroves, saltmarshes and seagrasses helps to contribute to
climate change mitigation, as these species serve as important carbon sinks.

e Nature-based tourismand recreation: The EU’s gross value added fromcoastal and
natural based tourism is around EUR 183 billion each year and employs over 3.2
million people?®. MPA establishment can render a specific site more attractive and
increase tourismrevenue. However, as tourismmay lead to destruction of sensitive
sites, it requires good management and monitoring.

e Coastal security: Coastal and intertidal ecosystems such as seagrass beds, mud-
flats, saltmarshes and biogenic reefs provide important benefits to coastal commu-
nities and infrastructure as they help with stabilising sediments and reducing ero-
sion, thereby reducing the effects of stormsurges, waves and floods. Proper plan-
ning and establishment of MPAs will help to conserve these ecosystems, which serve
as natural protective barriers. In the long-term, this will help to protectlocal com-
munities from the effects of extreme climate events and reduce their need to build
expensive coastal protection infrastructure.

e Opportunities for blue biotech, bioprospecting and research: some marine species
and their biological and genetic diversity are gaining international recognition, par-
ticularly in the production of certain food products, medicinal products, biofuels and
textiles. While the development of these economic activities may result in monetary
benefits for communities and may lead to innovations in sustainable industrial pro-
duction, they may also damage fragile ecosystems. Through the establishment of
MPAs and imposing restrictions on development of certain areas, these resources
may be preserved fora long term and create a sustainable blue biotech sector.

e Othersocioeconomic benefits: Well-managed protected areas help to enhance the
well-being of local communities and non-resident users. They can offer opportuni-
ties for cultural, spiritual, educational and recreational activities?”.

Categorised differently, the social impacts of protected areas include?®: well-being and
health; human rights and access to resources; knowledge and education; livelihoods; local
culture; social relations; social equity, inclusion and empowerment.

Several health and social benefits are associated with the protection and enhancement of
biodiversity in the EU, in particularin relation to the Natura 2000 Network. Assessing these
benefits can support policy recommendations and promote linkages between socioeco-
nomic and environmental policies at EU level. Health and social benefits of nature and
biodiversity protection cover a wide range of benefits?®, not all of which are relevant to
marine ecosystems investigated in a MSP process: direct and indirect health benefits; im-
proved air quality and health benefits; improved climatic conditions and addressing heat
stress; noise reduction benefits; pleasant, peaceful and less stressful environment; health-
ier lifestyle; outdoor recreation and physical activity; well-being - living in an attractive

26 Ecorys (2013). Study in support of policy measures for maritime and coastal tourism at EU level. Final report
of a study for the European Commission, DG Maritime Affairs & Fisheries, https://ec.europa.eu/maritimeaf-
fairs/sites/maritimeaffairs/files/docs/body/study -maritime-and-coastal-tourism_en.pdf .

27 Russi, D., Pantzar, M., Kettunen, M., Gitti, G., Mutafoglu, K., Kotulak, M. and ten Brink, P. (2016). Socioeco-
nomic benefits of the EU Marine Protected Areas. Report prepared by the Institute for European Environ-
mental Policy (IEEP) for DG Environment, https://ec.europa.eu/environment/nature/natura2000/ma-
rine/docs/Socio%20-Economic%?20Benefits%2 00f%20EU % 20MPAs. pdf

28 Jones, N., Graziano, M. and Dimitrakopoulos, P. G. (2020). ‘Social impacts of European Protected Areas and
policy recommendations’. Environmental Science and Policy, 112, 134-140.doi: 10.1016/j.en-
vsci.2020.06.004.

29 ten Brink, P., Mutafoglu, K., Schweitzer, J-P., Kettunen, M., Twigger-Ross, C., Baker, J., Kuipers, Y., Emonts,
M., Tyrvainen, L., Hujala, T. and Ojala, A. (2016). The health and social benefits of nature and biodiversity
protection. A report for the European Commission (ENV.B.3/ETU/2014/0039), Institute for European Envi-
ronmental Policy, London/Brussels, https://ec.europa.eu/environment/nature/biodiversity/in-
tro/docs/Health %2 0and %2 0Social%2 0Benefits %2 00f % 20Na ture%20 -%20Final%20Re-
port%20Main%?20sent.pdf
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location; promoting social cohesion: quality of green public spaces, reduced social tension;
and opportunities forinvolvement in volunteering, employment and management.

Additional examples presenting the results of valuation of ecosystemservicesinclude°:

e An assessment of the values of ecosystemservicesin Ireland and the contributions
of provisioning, regulation and cultural marine ecosystemservices to Irish society>!.
For example, the annual economic value of recreational services, fisheries and ag-
uaculture, carbon absorption services and waste assimilation services were esti-
mated at EUR 1.6 billion, EUR 664 million, EUR 819 million and EUR 317 million,
respectively.

e To support a review of the Finnish Marine Strategy in 2018, a primary valuation
study was carried out using a contingent valuation method?>2. Covering the 11 GES
descriptors of the MSFD, the study estimated that failure to achieve GES would cost
Finland between EUR 432 and 509 million annually. The survey stressed the high
importance placed on cultural ecosystem services by Finnish citizens, with values
given to a healthy marine environment independent of respondents’ distance from
the sea/coastline, and whether or not they use the sea themselves?3.

Assessing costs and benefits

CBA can be a powerful tool to feed the debate on whether protection and conservation
measures should be implemented, and to compare different measures, by evaluating the
costs and benefits to society of such measures, and their distribution across society.
Measures include the creation of MPAs or measures to reduce plastic pollution. Previous
studies>* highlighted the limited application of CBA in the marine domain, as a result of the
many challenges in respect of the application of CBA to the protection and conservation of
marine ecosystems.

It is often challenging to assess the physical (biological) effects of a measure, in
other words, the effectiveness of a measure. For example, after an MPA is implemented,
the with-MPA scenario is observable, whereas the without-MPAs is unobservable and values
can thus be difficult to estimate®®. Similarly, when designing an MPA, it can be difficult to
estimate the expected impacts, as the MPA is open and thus influenced by what happens
outside. In this case, bioeconomic models are used to simulate with-MPA and without-MPA
scenarios®. In the case of plastic pollution, estimating the effectiveness of available

30 See, for example, European Marine Board (2019). Valuing marine ecosystems. Taking into account the value
of ecosystem benefits in the blue economy. Future Science Brief, N° 5 April 2019.

31 Norton, D., Hynes, S. and Boyd, J. (2018). Valuing Ireland’s coastal, marine and estuarine ecosystem ser-
vices. EPA Research, report n°. 239.

32 Nieminen, E., Ahtiainen, H., Lagerkvist, C.J. and Oinonen, S. (2019).'The economic benefits of achieving
Good Environmental Status in the Finnish marine waters of the Baltic Sea’. Marine Policy, 99 (September
2018), 181-189, https://doi.org/10.1016/j.marpol.2018.10.014

33 Similar studies have since been carried outfor Germany and Sweden. Articles presenting the results of these
studies are not yet published.

34 See, for example, Plan Bleu, ACTeon and Arcadis (2019). Socioeconomic analysis of marine litter key best
practices to prevent/reduce single use of plastic bags and bottles, https://planbleu.org/en/publications/soci-
oeconomic-analysis-of-marine-litter-key-best-practices-to-prevent-reduce -sing le-use-of-plastic-bags-and-
bottles/ (in French).

35 Davis, K.J., Vianna, G.M.S., Meeuwig, J.J., Meekan, M.G. and Pannell, D.J. (2019). ‘Estimating the economic
benefits and costs of highly-protected marine protected areas’. Ecosphere, 10(10), https://esajour-
nals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879

36 1dem.
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measures proved challenging. In a study carried out for Plan Bleu®’, estimates of the ex-
pected effectiveness of measures at Mediterranean level were based on (scarce) available
literature.

For protection and conservation measures, their bio- physical effects are not the only meas-
ure of effectiveness, as other more ‘intangible’ effects can, in principle, enhance bio -phys-
ical effectiveness over the longer term. In a study for the Mediterranean sea®, for example,
the effectiveness of measures against plastic pollution was considered to comprise the
following dimensions: maximum litter reduction/removal potential, in terms of weight of
avoided plastics per year; entrance or permanence of plastic in the marine environment,
as from an environmental perspective it makes a difference whether or not plastics reach
the sea; and awareness-raising potential and incentives, which reinforce the litter reduction
potential of a measure (for example by decreasing use).The second and third dimensions
are not usually consideredin standard CBA, although they should receive attentionin de-
cision-making processes.

In the case of protection and conservation measures, all costs and benefits should be
carefully identified, including®: (a) direct costs and benefits, including all financial costs
and benefits linked to design, implementation, enforcement and compliance; (b) direct
economic impacts — on the cost side, this category includes economic losses or gains for
one specific sector following the introduction of a measure (e.g. increase/decrease of pro-
duction/sales), as well as employment impacts of the measure; and (c) indirect benefits
resulting from environmental improvement: reduced plastic waste into the sea can result
in economic benefits for some economic groups, such as savings in the fishing sector due
to reduced cleaning and repair operations. In addition, measures against plastic pollution
canresult inincreased delivery of ecosystemservices, with benefits for a range of activities
dependent on GES. Indirect benefits associated with existence and option values are also
part of this category, but these were not assessed in this study. In addition, the opportunity
costs of implementing conservation or protection measures should also be assessed*°.

The distribution of costs and benefits among society requires specific attention, as it
provides crucial information to the decision-making process, including identifying compen-
satory measures and/or instruments that can make some impacts more acceptable to so-
cial groups. Illustrations of costs and benefits of measures against plastic pollution in the
Mediterranean assessed with specific reference to socioeconomic groups helped to capture
sectors and groups bearing the costs orenjoying the benefits*!. As a first step, the path-
ways of plastic bottles and bags from production to the sea were identified, specifying the
part of the systemthat would be targeted by measures proposed for addressing plastic
pollution. Based on this, socioeconomic groups involved in marine plastic pollution were
identified. Other groups were included in the analysis if relevant, as well as society as a
whole.

37 Plan Bleu, ACTeon and Arcadis (2019). Socioeconomic analysis of marine litter key best practices to pre-
vent/reduce single use of plastic bags and bottles, https://planbleu.org/en/publications/socioeconomic-anal-
ysis-of-marine-litter-key-best-practices-to-prevent-reduce -single-use-of-plastic-bags-and-bottles/ (in
French).

38 1dem.

3% 1dem.

40 OECD (2017). Marine Protected Areas: economics, management and effective policy mixes. OECD Publishing,
Paris, https://read.oecd-ilibrary.org/environment/marine-protected-areas 9789264276208-en#page4. Da-
vis, K.J., Vianna, G.M.S., Meeuwig, J.J., Meekan, M.G. and Pannell, D.J. (2019)." Estimating the economic
benefits and costs of highly-protected marine protected areas’. Ecosphere, 10(10), https://esajour-
nals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879

“l Plan Bleu, ACTeon and Arcadis (2019). Socioeconomic analysis of marine litter key best practices to pre-
vent/reduce single use of plastic bags and bottles, https://planbleu.org/en/publications/socioeconomic-anal-
ysis-of-marine-litter-key-best-practices-to-prevent-reduce -single- use-of-plastic-bags-and-bottles/ (in
French).

32


https://planbleu.org/en/publications/socioeconomic-analysis-of-marine-litter-key-best-practices-to-prevent-reduce-single-use-of-plastic-bags-and-bottles/
https://planbleu.org/en/publications/socioeconomic-analysis-of-marine-litter-key-best-practices-to-prevent-reduce-single-use-of-plastic-bags-and-bottles/
https://read.oecd-ilibrary.org/environment/marine-protected-areas_9789264276208-en#page4
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879
https://planbleu.org/en/publications/socioeconomic-analysis-of-marine-litter-key-best-practices-to-prevent-reduce-single-use-of-plastic-bags-and-bottles/
https://planbleu.org/en/publications/socioeconomic-analysis-of-marine-litter-key-best-practices-to-prevent-reduce-single-use-of-plastic-bags-and-bottles/

Lessons from current practice in applying Ecosystem-Based Approaches in Maritime Spatial
Planning. Results from the literature review

Figure 5: Illustrating the framework for assessing distributional impacts resulting
from different measures
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Source: Plan Bleu (2019).

Protection and conservation measures can deliver market benefits, such as increased fish
production, but also non-market benefits, such as non-commercial tourism and recrea-
tion activities. Several valuation techniques (e.g. travel cost method, revealed preference
techniques) can be applied to assess these costs. However, some attributes of an MPA,
such as those related to the deep sea, lack any direct connection to market activities or
values and preclude the use of revealed-preference valuation methods?*. In the Plan Bleu
study, a standard CBA was not conducted. Rather, a mixed evaluation was carried out,
based on values available in the literature and case studies — when monetary or quantita-
tive figures could not be found, non-market benefits were included in the assessmentina
qualitative way. This approach, although unable to provide clear estimates of the net ben-
efits of these measures, can still be effective in informing the decision-making process. In
addition, it is essential to pay specific attention to the double-counting of benefits*® by: (i)
clearly identifying which benefit types are captured in the studies used as source evidence;
or (ii) where this is uncertain, adopting a cautious approach to avoid double counting.

Conventional CBA tends to show that most ecosystem restoration programmes are not
worthwhile in economic terms. This is because discounting significantly reduces future
net benefits from restoration, with benefits discounted using the time perspective (the
discounting clock) of the current generation only. Instead, it is proposed to apply a gener-
ational CBA, which discounts net benefits fromthe perspective of all generations**.

42 Davis, K.J., Vianna, G.M.S., Meeuwig, J.]., Meekan, M.G. and Pannell, D.J. (2019). ‘Estimating the economic
benefits and costs of highly-protected marine protected areas’. Ecosphere, 10(10), https://esajour-
nals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879

43 I1dem.

4 Sumaila, U.R. (2001). Generational cost benefit analysis for evaluating marine ecosystem restoration. sea
around us: North Atlantic, p. 3, http://citeseerx.ist.psu.edu/viewdoc/down-
load?doi=10.1.1.114.1543&rep=rep 1&type=pdf
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Finally, existing studies point out that data availability can be a major issue for CBA of
protection and conservation measures in the marine environment, including*®: (a) data
may not exist to support quantitative estimates of ecological and fishing outcomes; (b)
lack of relevant non-market valuation studies, such that quantification of non-market ben-
efits is limited; (c) government and fishers’ records need to be readily available so that
community benefits and industry baselines of catch levels are known; (d) existing cost
data may be highly aggregated. As a solution to these issues, the study recommends fur-
ther research (e.g. on biological population modelling and non-market valuation studies)
and the standardisation of reporting for fisheries data and government marine expenditure.
An alternative approach could be that adopted in the Plan Bleu study, which does not
conduct a standard CBA but, rather, provides an overview of monetary, quantitative or
qualitative assessments/estimates of costs and benefits.

4.3 What opportunities offered by other EU policies and legislation canfacilitate
the application of EBA?

The economic and social assessments carried out under the MSFD can provide information
on the socioeconomic importance of maritime use, future trends in socioeconomic sectors,
the costs of degradation and values of ecosystemservices (see section above). However,
the review of available socioeconomic information made available and reported by Member
States, stresses its high heterogeneity and different levels of completeness.

The economic assessments carried out in the context of the WFD can provide information
on the economic importance of land-based activities and on (some of the) benefits that
can be obtained from achieving good water status for all waters, including coastal waters.
However, it is often difficult to separate benefit information relevant to MSP from that to
marine waters.

Information on fisheries (landing, employment, etc.) can be obtained from reporting and
assessment obligations under the CFP.

SEA and assessments carried out for Natura 2000 sites can provide some socioeconomic
information, including the economic values of ecosystem services provided by protected
sites. Some Member States have explored the assessment of ecosystem services within
SEA, although this is not widespread. Some economic assessments are also carried out in
relation to the implementation of the Bathing Water Directive and can provide economic
information on leisure and tourism-related activities, and the ecosystem services these
sectors benefit from?*.

Information on ecosystem services can be obtained fromthe EU Mapping and Assess-
ment of Ecosystems and their Services (MAES) initiative*’. MAES aims to deliver com-
prehensive and reliable information on the status of biodiversity, ecosystems and ecosys-
tem servicesthat address marine ecosystems. Combined with available socioeconomic in-
formation from other valuation studies, it can help with assessing the socioeconomic im-
portance of marine ecosystems, building on a coherent assessment framework. Such work
is expected to continue under the EU Biodiversity Strategy to 2030 and its follow-up

45 Davis, K.J., Vianna, G.M.S., Meeuwig, J.J., Meekan, M.G. and Pannell, D.]. (2019). ‘Estimating the econo mic
benefits and costs of highly-protected marine protected areas’. Ecosphere, 10(10), https://esajour-
nals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.2879

“ Hanley, N., Hynes, S., Patterson, D. and Jobstvogt, Niels (2015). ‘Economic valuation of marine and coastal
ecosystems: Is it currently fit for purpose?’ Journal of Ocean and Coastal Economics, 2(1).
DOI:http://dx.doi.org/10.15351/2373-8456.1014 (14).

47 See http://biodiversity.europa.eu/maes and https://ec.europa.eu/environment/pubs/pdf/fact-
sheets/maes/en.pdf
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actions, which include the preparation (in 2021) of a European action plan to conserve
fisheries resources and protect marine ecosystems.

Similar to knowledge on the complexity of marine ecosystems, the format and focus of the
socioeconomic information produced by these directives does not make their use straight-
forward. MSP planners face many limitations in using that information, which is rarely
available at spatial scales that are relevant to MSP, often lacks the required disaggregation
in terms of the sectors considered (e.g. when using basic socioeconomic statistics), is not
coherent between maritime sectorsand ecosystemservices, and is often fragmented and
incomplete. The available information can also be rather outdated. These directives - par-
ticularly the MSFD and WFD - provide limited information on future trends of the main
economic considerations and their likely (direct and indirect) impacts on the status of ma-
rine ecosystems.

4.4 Addressingtransboundaryissues and challenges

Capturing the socioeconomic component of the SES in a transboundary context does not
face any specific methodological challenge. Rather, the main problems is finding data and
information that is sufficiently coherent to assess the importance of different maritime
sectors, or the socioeconomic values of ecosystemservices the sea delivers. When socio-
economic studies are carried out, they often focus on impacts within set administrative
boundaries, paying limited attentionto ecosystemservices delivered to, and benefits ob-
tained by, economic activities in other countries.

Current initiatives at the scale of the different RSCs for sharing socioeconomic information
and assessment results obtain a transboundary picture of the socioeconomic dimensions
of marine waters. The Convention for the Protection of the Marine Environment of the
Northeast Atlantic (OSPAR) Commission, for example, has a dedicated work area on eco-
nomic and social analysis*®, with specific attention given to the economic description of the
use of the marine environment, ecosystem services and natural capital, and costs and
benefits of measures and economic analyses. Economic and social analyses are also the
focus of activities under HELCOM at the scale of the Baltic Sea*°. Regional initiatives are
taking place under UN/Mediterranean Action Plan (MAP) for the Mediterranean Sea (Plan
Bleu/ACTeon/Arcadis, 2019). Of interest are the valuation studies following a similar meth-
odology that have been carried out by several countries Finland, Sweden and Germany),
a multi-country initiative that will shed light on the socio-economic importance of healthy
marine ecosystems in a transboundary context. However, such multi-country assessment
initiatives at the scale of regional seas remain rare.

4.5 Whatis the added value?

Assessing the socioeconomic dimensions of marine ecosystems, including values of eco-
system services, can help to identify an optimal sharing of maritime space that ac-
counts for both economic and environmental protection objectives. This is expected to
contribute to the cost-effective achievement of the objectives of the MSP.

At the same time, the socioeconomic knowledge on ecosystem services can help stake-
holders and citizens to better capture the importance of marine ecosystem protection, jus-

48 See https://www.ospar.org/work-areas/cross-cutting-issues/economic-social-anaylsis

4 See, for example, https://www.helcom.fi/wp -content/uploads/2019/08/HELCOM Economic-and-social-anal-
yses-in-the-Baltic-Sea-region pre-publication.pdf
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tifying its integration into the MSP. Strengthening the narrative on the integration of ma-
rine ecosystem protection in MSP can raise citizens’ and stakeholders’ awareness and
ocean literacy.

The review of the literature, however, did not provide evidence on the added value of

investigating the socioeconomic dimensions of marine ecosystems and MSP, nor on the
related costsincurred by the authorities involved in the MSP planning process.
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5 ACCOUNTING FOR UNCERTAINTY TO SUPPORT ADAP-
TIVE MANAGEMENT

5.1 What does EBA in MSP require/imply?

Capturing the complexity of the ecological system, its dynamics and interactions with hu-
man activities so that it can support MSP is likely to require substantial datasets and infor-
mation. In the majority of cases, insufficient knowledge will be available to assess all main
causal relationships between human activities, their pressures, the functioning and state
of marine ecosystems, and the ecosystemservices they deliver. Even when thereis enough
information available, unexpected changes may affect maritime activities and marine eco-
systems. Such unexpected changes might be related to unpredictable global changes (e.g.
climate events, natural or man-made disasters, health pandemics) or to the dynamic na-
ture of ecosystems. Overall, this implies that uncertainty will be part of the MSP process,
and that provisions should be made to identify the main sources of uncertainty, account
for them in planning to share marine space, and respond to unexpected situationsin a
timely manner so as to minimise negative impacts.

Examples of approaches to reduce or betteraccount for uncertainty and its potential neg-
ative impactsinclude: (a) use longer (past) time series for investigating probable condi-
tions and their range, thereby better capturing the dynamics of the SES in question; (b)
invest in forecasting and forward-looking methods for understanding possible future global
(socioeconomic and climate) scenarios and extreme conditions these might impose on the
marine ecosystem investigated; (c) carry out sensitivity analyses for the main variables
and factors impacting human activities, their pressures and the functioning of marine eco-
systems, and investigate how options proposed for sharing and managing marine space
will remain relevant and effective under different sets of conditions; (d) set monitoring
such that it captures global changesthat can help to anticipate changes in the functioning
of the ecosystem; (e) strengthen feedback loops that maintain desired regimes, and break
or disturb feedback that maintains undesirable regimes.

Shifting certainty-based management to adaptive management is one response to un-
certainty. It recognises uncertainty as a fact and assesses the capacity of systems or mech-
anisms to respond to that uncertainty. It favours feedback loops that swiftly provide signals
for redirecting action, and gives priority to measures and actions that will be relevant (and
cost-effective) irrespective of conditions, that can be easily reverted orthat can pave the
way foradditional complementary action with limited effort.

Managing uncertainty and adaptive management both have implications for the planning
and implementation processes. They also require sound communication to all stakeholders
and the wider pubilic, if uncertainty and adaptive management are to be accepted and their
implications understood.

5.2 What evidence, methods and practice are present in the literature?

Evidence on methods and approaches that address uncertainty in a MSP context are rare,
but examples are found in the Swedish National Marine Plan. In the context of MSP in the

deep Mediterranean Sea®9, attention to uncertainty reflects unexplored and missing

50 See for example Manea, E., Bianchelli, S., Farelli, E., Danovaro, E. and Gissi, E. (2020). ‘Towards an ecosys-
tem-based marine spatial planning in the deep Mediterranean Sea’. Science of The Total Environment,
715:136884.DO0I: 10.1016/j.scitotenv.2020.136884.
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knowledge related to the deep Mediterranean, supporting the application of the precau-
tionary principle as a key component of the ecosystem-based management of deep-sea
ecosystems. Acknowledgement of uncertainty requires transparency on the quality of the
knowledge base, such as through assessment of uncertainties or reporting of crucial
(model) assumptions. There is no evidencein the literature on the application of the pre-
cautionary principle that would guide MSP decisions in terms of boundaries of different
spatial units allocated to specific maritime sectors orthe management rules to be applied
to different parts of the marine ecosystem.

One of the key principles of EBA is to deliver adaptive management that can deal with
the inherent uncertainty of macro and global changes (including climate change), socioec-
onomic development and functioning of the complex ecological system. Learning - by-doing
that builds on sound monitoring will help to adapt solutions where outcomes of decisions
are uncertain because of complex systemdynamics. However, the literature contained no
specific method supporting adaptive management (e.g. pathway analysis or real option
analysis) at the planning stage of MSP development. Nor is there any evidence of decisions
taken with regard to the MSP itself (in terms of limits in areas allocated to specific uses
e.g.) that could be adapted if ecological and socioeconomic conditions change unexpect-
edly. With increasing emphasis on climate change, and the expected developments of the
blue economy in marine space, more attention should be paid to methods currently devel-
oped and applied in other policy areas (such as climate change, flood risk management),
as outlined in Box 2.

Box 2: Examples of assessment methods that can support adaptive management

Different methods have been developed to support decision-making and the selection of optimal
investments under conditions of risk and uncertainty for the management of natural resources in
the context of climate change®!. Selected examples of approaches that might be relevant to ma-
rine policy and to MSP are presented below.

« Real options analysis (ROA)>2 assesses the value of flexibility that can then be integrated
into CBA or CEA frameworks. Itinvestigates future possibilities to expand, shrink, delay, speed
up, or terminate investments. Although it is mainly focused on investment in physical assets,
its core principles could help to address risk and uncertainty in the management of natural
resources to prioritise actions that can be easily adapted and modified.

e The Dynamic Adaptive Policy Pathways (DAPP) approach53 aims to support the devel-
opment of an (adaptive) plan that is able to deal with high uncertainty conditions, similar to
those experienced in planning for the management of marine ecosystems. Central to the ap-
proach is the exploration of adaptation pathways that describe a sequence of actions or
investments over time to achieve pre-specified objectives under uncertain changing condi-
tions. It builds on the identification of adaptation tipping points that specify conditions
under which a given portfolio of actions will fail and thus when new actions will be required to
achieve the objectives. The adaptation pathway analysis helps to identify actions and man-
agement rules that might be seen as very promising under current knowledge, but that might
lead to dead ends if external conditions vary significantly, or others that might be less prom-
ising initially but able to easily shift to (prepare for) other actions if conditions change signif-
icantly.

51 See, for example, Hallegatte, S., Shah, A., Lempert, R., Brown, C. and Gill, S. (2012). Investment decision
making under deep uncertainty: Application to climate change (Policy Research Working Paper 6193).
https://doi.org/10.1596/1813-9450-6193; Watkiss, P., Hunt, A., Blyth, W. and Dyszynski, J. (2015). ‘The
use of new economic decision support tools for adaptation assessment: A review of methods and applica-
tions, towards guidance on applicability’. Climatic Change, 132, 401-416, https://doi.org/10.1007/s10584 -
014-1250-9.

52 See, for example, an application in the field of flood risk management: Jarl, M., Kind Jorn, H., Baayen, W.].
and Botzen, W. (2018). Benefits and limitations of Real Options Analysis for the practice of river flood risk
management. Water Resources Research. https://doi.org/10.1002/2017WR022402

53 See https://www.deltares.nl/en/adaptive-pathways/
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¢ Robust Decision Making (RDM) identifies combinations of physical and socioeconomic fac-
tors that best distinguish futures in which a given policy meets or misses its goals, in combi-
nation with deliberation processes that help stakeholders linked to the decision to reach a
common understanding of the challenges and a consensus on action (even if they disagree on
expectations about the future)>4.

5.3 What opportunities offered by otherEU policies and legislation can facilitate
the application of EBA?

Uncertainty and adaptive management receive limited attention in the main EU directives
relevant to MSP and thereis no initiative or sharing of experiences between Member States
on possible approaches, process and methods that could support adaptive management.
In relation to climate change, the WFD requires Member States to carry out a climate check
of their POM. However, such climate checks are fairly general and do not lead to changes
in priorities and measures proposed in the PoM.

The main adaptive dimension of the MSFD and WFD is their iterative principle. The six-
year planning cycles provide opportunities for revisiting priorities and modifying the PoM,
based on results from their assessment and implementation. This givesimportant insights
into the revisions needed to address specific remaining issues.

Accounting for uncertainty is an important element of EU legislation: the Biodiversity Strat-
egy to 2030 underlines that the Treaty on the Functioning of the European Union (TFEU)
states that EU environmental policy shall be based on the precautionary principle.

5.4 Addressing transboundary issues and challenges

In a transboundary context, the level of uncertainty is likely to be higher because of the
inherent complexity of the wider marine ecosystem, differences (not always captured) in
socioeconomic and institutional contexts, and the lack of coherence in the knowledge (due
to differences in formats and protocols for data collection in different countries). The dif-
ferenceis likely to be more significant when non-EU countries are sharing marine space,
as they use different regulatory frameworks, including in relation to setting their ocean
knowledge system.

5.5 Whatis the added value?

With increasing recognition of the importance of climate change and global socioeconormmic
changes that will affect marine ecosystems, more attention needs to be paid to mecha-
nisms that can address uncertainty as part of the long-termrelevance and adaptive char-
acter of MSP. Assessment methods and processes that support adaptive management can
help to identify, for example: (a) ‘no-regret’ measures and options that will be relevant
and effective whatever changes take place; (b) investments and management rules that
can easily be adapted (e.g. strengthened or reversed) if conditions evolve in a direction
that had not been foreseen.

This can help to limit costs that would result frommeasures implemented that later prove
at inadequate andirreversible. It can guide the identification of areas at seawhose future

54 See also the comparison between RDM and DAPP in: Kwakkel, J., Haasnoot, M. and Walker, W.E. (2016).
‘Comparing Robust Decision-Making and Dynamic Adaptive Policy Pathways for model-based decision sup-
port under deep uncertainty’. Environmental Modelling & Software, 86, 168-183, https://www.sciencedi-
rect.com/science/article/pii/S1364815216307186
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ecological conditions are very uncertain, both as a result of direct anthropic measures from
evolving land-based and maritime sectors and from climate change (e.g. impacting the
distribution of fish stock), allowing adaptative marine protection measures to be set up or
guiding blue economic sector developments in more favourable areas in the long-temm
More generally, if accompanied by adequate communication and information, it can help
to strengthen the culture of risk among all actors involved, impacted by, or benefitting
from, the state of marine ecosystems.
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6 ORGANISING THE MSP PROCESS

6.1 Whatdoes EBAin MSP require/imply?

Implementation of the MSP Directive and organisation of the MSP process require all stake-
holders to be mobilised, i.e. representatives fromlocal, regional and national public bodies
and administration, representatives fromthe various professional and users’ organisations
related to the sea and the coast, researchers and scientists from human and natural sci-
ences, and the wider public. Such mobilisation is required throughout the planning process,
from its early stages (scoping, drafting and consulting) to its final stages (implementing,
evaluating and learning) (see Figure 6).

Figure 6: Mobilising stakeholders throughout the MSP planning process
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Figure 2-2
The Planning Process Loop of MSP and ICZM. Developed by A. Morf &co-authors

Source: Giacometti et al. (2020).

As summarised by Giacometti et al., ‘Stakeholder involvement should be considered a con-
tinuous process that accompanies MSP at all stages, rather than a single event. As planning
teams, socioeconomic settings, national interests and priorities change, so do stakeholders
and their roles. Therefore, planners have the continuous challenge to be flexible and per-
ceptive of the changing needs of stakeholders and the stakeholder involvement approaches
and tools they use’ (2020, p.9)>>.

Several publications warn that there are no one-size-fits-all solution, but, rather, calls for
adapted stakeholder involvement. Several levels of involvement are possible for stakehold-

5> Giacometti, A., Morf, A., Gee, K., Kull, M., Luhtala, H., Eliasen, S. Q. and Cedergren, E. (2020). Handbook:
Process, Methods and Tools for Stakeholder Involvement in MSP. BONUS BASMATI Deliverable 2.3,
www.bonusbasmati.eu
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ers and the general public, ranging from information, consultation and deliberation to col-
laboration, co-decision-making or even process responsibility>6. If the first levels corre-
spond to the legal basis required by the MSP Directive and the MSFD (see Section 6.c), the
latteraim to build MSP capacity among the stakeholders involved.

Depending on the chosen level of stakeholderinvolvement, the methods and tools used by
project managers may vary, with methods potentially combined depending on the goal of
the process®’. Examples include online or on-site meetings, thematic groups, world cafés,
participatory mapping, participatory scenario-building or gaming>8. (See discussion of case
studies based on some of these methods and tools in the next section.)

Reflecting the science-policy interface, the MSP process and ‘the allocation and develop-
ment of human uses shall be based on the latest state of knowledge of the ecosystens as
such and the practice of safeguarding the components of the marine ecosystemin the best
possible way’ (HELCOM-VASAB, 2016°9). This implies a particular focus on the involvement
of scientists, both from the natural sciences (ecology, biology, climatology, etc.) and the
social and human sciences (geography, economy, sociology, etc.) at several stages of the
MSP process, particularly during the defining phase of the project objectives.

6.2 What evidence, methods and practice are present in the literature?

The literature review showed that even though stakeholder involvement and stakeholder
participation are often mentioned, it is rarely as interactive or encompassing as those two
principles imply. In practice, stakeholders are mostly mobilised via consultation mecha-
nisms, such as the organisation of stakeholder meetings and stakeholder interviews.

Within the SIMNORAT®° project (2017-2019), for example, stakeholder involvement was
implemented through interviews to collect feedback. A series of national and bi-national
workshops was also organised. During these workshops, the SIMNORAT project organisers
used brainstorming and mind-mapping methods to collect participants’ contributions in
post-it sessions (‘an open discussion structured by key points formalized with post-its. [...]
Post-it notes were shared, displayed and translated to the entire group”™'). In addition, a
serious role-playing game called ‘MSP Challenge’ fostered discussions between partici-
pants.

In the ADRIPLAN®? project (2013-2015), the adopted participatory strategy led to partici-
patory planning and co-decision-making. The project team used various facilitation tech-
niques to engage stakeholders from different groups. Meetings, workshops and confer-
ences were organised for institutional stakeholders, with questionnaires and interviews for
technical and institutional stakeholders, as well as ‘key stakeholders’involved in the use
and management of marine spaces of the Adriatic-Ionian area. Social media and a dedi-
cated website were used for communication purposes. Finally, a data portal was created

5 Idem.

57 1dem.

8 See, for example, Lodewijk, A., Mayer, 1., Keijser, X., Warmelink, H., Fairgrieve, R., Ripken, M., Abramic, A.,
Kannen, A., Cormier, R. and Kidd, S. (2019). '‘Communicating Maritime Spatial Planning: The MSP Challenge
approach’. Marine Policy, https://doi.org/10.1016/j.marpol.2019.02.057

% HELCOM-VASAB (2016). Guideline for the implementation of ecosystem-based approach in Maritime Spatial
Planning (MSP) in the Baltic Sea area.

80 *Supporting the Implementation of Maritime Spatial Planning in the North Atlantic Region’.

61 SIMNORAT (2019). Potential approaches for stakeholder engagement on marine spatial planning and out-
comes of pilot testing, https://www.msp-platform.eu/sites/default/files/potential approaches for stake-
holder engagement on marine spatial planning and outcomes of pilot testing di4.pdf

52 *Developing a maritime spatial plan for the Adriatic-Ionian region’.
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so that stakeholders could ‘access, share, comment and process available data, and sug-
gest new datasets’>.

Another interesting example of stakeholder involvement is the FishMPABlue2®* project
(2017-2019). A permanent and formal cooperation platformwas set up to engage fishers
in decision-making. A joint committee comprising MPA managing bodies and local fishers’
representatives was organised and was responsible for the main decisions concerning the
implementation of the project pilot actions. In order to increase fishers’ engagement, the
project targeted the strengthening of existing fishers’ organisations and the development
of new cooperation platforms. This consisted of supporting their applications for funding or
supporting them to contribute to other fisheries’ organisations, particularly at European
level.

A final example is the Eforie (Romania) case study fromthe MARSPLAN-BS®® project (2015-
2017). A participatory planning meeting took place, during which participants were invited
to contribute via an interactive planning method called Sketch Match. The same project
(MARSPLAN-BS) also included an extensive study of LSI relevant to MSP, which was the
main focus of one case study in the cross-border area of the Burgas Bay (shared between
Bulgaria and Romania).

In general, stakeholder knowledge is often collected through meetings or workshops. There
is little information as to how this knowledge is effectively integrated into MSP management
plans, and how it might affect decisions on boundaries for areas dedicated to specific mar-
itime uses or management rules to support sustainable management of marine ecosystems
and the development of maritime activities.

Scientists are often mobilised in MSP projects and initiatives (e.g. as members of scientific
committees or workshop invitees), but rarely with very wide interdisciplinarity. The FishMP-
ABlue2 project is an interesting example. In one of its case studies (Cabo de Palos in
Spain), a local governance committee was set up and included biologists and economists.
The French National Parks of Port-Cros and the Calanques on the French Mediterranean
coast are also good examples of the integration of scientists from varied disciplines (biol-
ogy, geology, geography, architecture, ethnology, economy, etc.). For both parks, a sci-
entific committee was established, involving researchers from different disciplines. Their
goal is to advise the Parks’ administrative boards, together with a social, economic and
cultural board. In the Calanques National Park, human and social sciences researchers
represent half of the scientific committee members. Here again, however, how scientists’
advice contributes to MSP (decisions) is not documented.

Resource requirements depend heavily on the level of involvement planned for stakehold-
ers. The higher the level of involvement, the higher the resources required to support
stakeholder mobilisation. However, the literature seldom provides information on the costs
incurred as a result of stakeholder involvement, or the management of a scientific com-
mittee supporting policy and strategic decisions.

83 Barbanti, A., Campostrini, P., Musco, F., Sarretta, A. and Gissi, E. (Eds.) (2015). Developing a Maritime Spa-
tial Plan for the Adriatic-Ionian Region. CNR-ISMAR, Venice, IT.

5 ‘Fishers and marine protected areas, a partnership for sustainability in the Mediterranean’.
65 *Cross-border maritime spatial planning in the Black Sea - Romania and Bulgaria’.
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6.3 What opportunities offered by other EU policies and legislation canfacilitate
the application of EBA?

Stakeholder mobilisation is referred to in all key directives that can support or link to MSP.
Table 4 summarises key stakeholder mobilisation requirements set out in the MSFD, WFD
and the SEA Directive.

Table 4: Key articles and requirements related to stakeholderinvolvementin the MSFD,
WFD and SEA Directive

Key articles and requirements related to stakeholder involvement

MSFD e Article 13:
PoM
[...] Those measures shall be devised [...] taking into consideration the types of
measures listed in Annex VI. [...]
In Annex VI:
Last type of measure listed is ‘Communication, stakeholder involvement and
raising public awareness’

e Article 19:
‘Public consultation and information
1. Inaccordance with relevant existing Community legislation, Member States
shall ensure that all interested parties are given early and effective opportuni-
ties to participate in the implementation of this Directive, involving, where pos-
sible, existing management bodies or structures, including Regional Sea Con-
ventions, Scientific Advisory Bodies and Regional Advisory Councils.
2. Member States shall publish, and make available to the public for comment,
summaries of the following elements of their marine strategies, or the related
updates, as follows:
(a) the initial assessment and the determination of good environmental status,
as provided for in Articles 8(1) and 9(1) respectively;
(b) the environmental targets established pursuant to Article 10(1);
(c) the monitoring programmes established pursuant to Article 11(1);
(d) the programmes of measures established pursuant to Article 13(2)’

WFD e Article 14:
Public information and consultation: Member States shall encourage the ac-
tive involvement of all interested parties in the implementation of this Di-
rective, in particular in the production, review and updating of the RBMPs.
Member States shall ensure that, for each river basin district, they publish
and make available for comments to the public [...]

e Article 18: Participants [in the reporting] should include representatives
from the competent authorities, the European Parliament, NGOs, the
social and economic partners, consumer bodies, academics and other
experts

SEA Directive Article 6 - Consultation:
‘4. Member States shall identify the public for the purposes of paragraph 2,
including the public affected or likely to be affected by, or having an interest in,
the decision-making subject to this Directive, including relevant NGOs, such as
those promoting environmental protection and other organisations concerned.
5. The detailed arrangements for the information and consultation of the au-
thorities and the public shall be determined by the Member States’

Article 7: Transboundary consultation

‘Where such consultations take place, the Member States concerned shall agree
on detailed arrangements to ensure that the authorities referred to in Article
6(3) and the public referred to in Article 6(4) in the Member State likely to be
significantly affected are informed and given an opportunity to forward their
opinion within a reasonable time-frame’

Article 8 Decision-making
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Key articles and requirements related to stakeholder involvement

‘The environmental report prepared pursuant to Article 5, the opinions ex-
pressed pursuant to Article 6 and the results of any transboundary consultations
entered into pursuant to Article 7 shall be taken into account during the prepa-
ration of the plan or programme and before its adoption or submission to the
legislative procedure’

In practice, many Member States apply these requirements lightly in respect of the wider
public, i.e. organising a consultation process for citizens. At the same time, different stake-
holder working meetings and dedicated processes are organised to collect knowledge and
consolidate assessments. There is substantial variation in the extent of consultation across
(and sometimes within) Member States and the methods used. These have included per-
manent and ad hoc stakeholder advisory groups, thematic workshops and broad public
surveys, in addition to formal, written consultation procedures.

Mobilising stakeholders for MSP implementation can benefit fromthese existing processes:
(a) to identify the right stakeholders to be mobilised; (b) to potentially connect the MSP
process to other processes, strengthening synergies and increasing cost-effectiveness,
while limiting stakeholder mobilisation fatigue. This is clearly an issue, with the MSFD mo-
bilising many of the same stakeholders as the MSP. Joining stakeholder processes for both
the MSFD and MSP would help to reduce transaction costs while facilitating synergies and
integration between the two Directives. This implies bringing the MSP review cycle in line
with the MSFD six-year cycle, an approach that several Member States have already put
into practice.

Stakeholder mobilisation can benefit from current processes and initiatives supporting
ICZM. Connecting the MSP and ICZM processes could be effective in mobilising land -based
stakeholders and addressing the LSI within the MSP process. In the Mediterranean Sea,
for example, Article 14 of the ICZM protocol signed in 2008% makes specific recommen-
dations in relation to stakeholder mobilisation®’. Building on these would help to strengthen
the MSP stakeholder process, provided adequate synergies were established.

6.4 Addressing transboundary issues and challenges

Applying EBA to MSP requires ecosystems to be managed within the limits of their func-
tioning and at the appropriate scale. This means potentially managing transboundary eco-
systems that cover two or more countries. In this case, relevant stakeholders representing
interests fromthe different countries (e.g. as representatives of sectors imposing pressures
on shared marine ecosystems or benefitting fromecosystemservices delivered) should be
invited into the MSP process. This is further supported by the MSP Directive, which requires
coordination of MSP management plans between countries sharing common ecosystens.

8¢ See, for example, the ICZM protocol adopted in 2008 for the Mediterranean Sea basin,
https://paprac.org/iczm-protocol#: ~:text=The%20ICZM % 20Protocol%?20was %?20signed,Mediterra-
nean%?20and%200on%20the%20globe

7 Article 14 of the Protocol, on participation: With a view to ensuring efficient governance throughout the pro-
cess of the integrated management of coastal zones, the Parties shall take the necessary measures to en-
sure the appropriate involvement in the phases of the formulation and implementation of coastal
and marine strategies, plans and programmes or projects [bold added], as well as the issuing of the
various authorisations, of the various stakeholders, including: the territorial communities and public entities
concerned; economic operators; non-governmental organisations; social actors; the public concerned
(http://paprac.org/storage/app/media/Dokumenti/Protocol publikacija_May09.pdf).

Such participation shall involve inter alia consultation bodies, inquiries or public hearings, and may extend to
partnerships.
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The SEA Directiveincludes requirements for transboundary consultations where there may
be significant effects on the environment in another Member State’s territory.

Mobilising stakeholders in a transboundary management context faces many challenges,
particularly in relation to (cultural) differences in perception of challenges and solutions,
or language challenges requiring the translation of documents and discussions. Overall,
there is limited experience with cross-border stakeholder involvement, although this is
rapidly evolving as a result of current MSP projects and initiatives®®. The literature reviewed
tends to show similar trends in other European Seas as those evident in the Baltic Sea.

HELCOM is an interesting example of transboundary cooperation on marine ecosystem
protection (via common work on data, maps and methods) that can facilitate the imple-
mentation of MSP obligations, ensuring that connections between MSP processes carried
out by individual Member States/countries are taken into account. Several of their work-
shops are held in turn by member countries (nine countries and the European Commission
are members of HELCOM).

The European Commission has supported a range of projects that bring Member States
together to develop methods and exchange information. The SIMNORAT project, for ex-
ample, covered MSP in the Bay of Biscay and the Iberian Coast (OSPAR1IV). Three countries
(Portugal, Spain and France) were involved in the MSP process. Representatives from the
British authorities were invited to attend the final conference of the project, during which
the results were shared with stakeholders and each national authority (the Conference of
Peripheral Maritime Regions of Europe). In the ADRIPLAN project, workshops gathered
stakeholders fromsix countries (EU and non-EU) todiscuss MSP in the Adriatic Sea. In the
ongoing MARSPLAN-BS II project (the successor of MARSPLAN-BS), special attention is
paid to transboundary cooperation with non-EU Black Sea countries through the involve-
ment of relevant MSP expertsin the Advisory Board of the project, as well as through their
active participation at project meetings and thematic workshops.

6.5 Whatis the added value?

There is substantial added value in organising an MSP process based on the involvement
of stakeholders and scientific expertise. The value depends heavily on the level of mobili-
sation of stakeholders, including scientists, in the process. Involving diverse stakeholders,
including the general public, in an MSP process can deliver:

e Intheshort-term: increasethetransparency, understanding and acceptance of the
MSP process and strengthenits legitimacy; address expectations of all parties, pre-
vent possible misunderstandings and conflict by improving dialogue among stake-
holders and MSP managers; benefit from stakeholders’local, experiential and ver-
nacular knowledge and improve the relevance of the MSP final plan; improve the
effectiveness of thefinal decisions taken in the frame of the MSP process and make
them potentially longer-lasting.

e Inthelong-term: promote cross-sector dialogue and learning and improve relation-
ships between stakeholders; promote capacity-building and empower stakeholders,
particularly marginalised stakeholders who usually do not have a voice in MSP pro-
cesses despite being impactedby it (eg. fishers in the FishMPABIue2 project).

The added value in strengthening the interface between scientists and policymakers lies in
the production of up-to-date and comprehensive MSP management plans, adapted to the

58 Giacometti, A., Morf, A., Gee, K., Kull, M., Luhtala, H., Eliasen, S. Q., Cedergren, E. (2020). Handbook: Pro-
cess, Methods and Tools for Stakeholder Involvement in MSP. BONUS BASMATI Deliverable 2.3, www.bo-
nusbasmati.eu
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targeted ecosystems. Such plans are more likely to tackle the increasing complexity of
MSP, ecosystem conservation and economic development, particularly in the context of
climate change.

Finally, the added value of involving stakeholders and scientific expertise in MSP processes
depends on the stage at which they are involved. For instance, stakeholders may benefit
more from information given at the beginning of the MSP process, which enables themto
take part in the later decision-making process. For scientists, consultation in the ‘evaluating
and revising’ phase of the MSP process may be very relevant, ensuring that it remains up-
to-date with the latest scientific advances.

No information is available on the added value of (different types of) stakeholder mobili-
sation in the MSP process.
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/7 DISCUSSION AND CONCLUSIONS

EBA aims to provide a more holistic understanding of marine ecosystems, making ex-
plicit the interlinkages between the different components of the ecosystem and related
human activities, as well as supporting greater stakeholder involvement. While EBA is ref-
erenced in many reports and articles, it is often presented as a concept or broad imple-
mentation philosophy to ‘give space to ecology’ within the MSP process and decisions.
Operational applications on what to do and how to do it are infrequent in the literature, as
these are stillunderway as part of different MSP projects and are not yet fully assessed or
published. Understanding the specificities of EBA is complicated by the fact that many of
its principles are basic requirements set out in the MSP Directive for Member States to
apply (e.g. accounting for ecosystemservices, or supporting stakeholder mobilisation).

Consequently, there is little practical evidence on the development and on-site application
of approaches centring EBA principles in the MSP literature reviewed.

e Practical applications related to understanding the ecological functioning of ma-
rine ecosystems are found in the Baltic Sea basin, where EBA has become an
integral part of MSP and transboundary cooperation is encouraged through projects
and HELCOM coordination. Experiences in other sea basins have been more limited,
however. The literature offers good example of integrated assessment of ecosystem
conditions, cumulative impact assessment and designation of green infrastructure
(GI), although it is not always easy to equate these examples to other marine eco-
systems and MSP areas, given the knowledge needs demanded by these methods.
Indeed, their application is contingent on the availability of high-resolution spatial
data on ecosystems’ condition and knowledge of theirinteractions with human pres-
sures and ecosystemservice supply.

e Few approachesand methods have been applied to capture the social and eco-
nomic dimensions of marine ecosystems. MSP studies that estimate the social
and economic value of ecosystem services are rare, as are those that carry out
economic assessment of full plans. Rather, economic approaches have chiefly fo-
cused on discrete elements of plans oron a limited number of ecosystemservices.
Indeed, the majority of the evidence available today on the social and economic
dimensions of marine ecosystems comes fromthe economic and social assessments
required under the implementation of the MSFD, or from studies focusing on indi-
vidual sectors (e.qg. fisheries) or marine protection measure (e.g. MPASs).

¢ Adaptive management is seldom addressed in the MSP literature, despite the
considerable uncertainty and unexpected impacts of global (including climate)
changes. While uncertainty orthe implications of climate change receive some at-
tention in other components of the EU regulatory framework, such as the MSFD or
WEFD, these remain limited. Very often, the monitoring of marine ecosystems and
the six-year planning cycle offered by these two Directives is considered adaptive
management, with limited attentionthen given to methods to develop truly adap-
tive plans or monitoring systems that can understand the tipping points that can
anticipate management changes.

o Stakeholder mobilisationis frequently referenced in the literature. It covers how-
evera broad range of mobilisation modes, with the large majority being consulta-
tion of key stakeholders fromwithin set administrative boundaries that are unlikely
to correspond to ecosystemboundaries. Transboundary stakeholder mobilisation is
particularly limited and is rarely considered, even for marine ecosystems whose
pressures and services delivered relate to activities beyond national boundaries.
Scientists are often involved in MSP projects via workshops and committees but
with limited ‘inter/transdisciplinarity’ (e.g. involvement of social scientists). More
attention could be paid to setting up mechanisms to facilitate synergies with other
stakeholders (e.g. fromthe MSFD, WFD, ICZM) and deliver more effective stake-
holder mobilisation.
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One implication of paying limited attention to the practical application of EBA principles in
MSP is that there is little information available on the costs and benefits of applying EBA.
Assessing the added value of EBA thus remains restricted to a qualitative narrative com-
bining different hypotheses on possible impacts.

Some examples of methods and tools that can help to implement some EBA principles in
MSP exist outside of the MSP literature, e.g. in reports and articles that address ICZM and
that can usefully illustrate how to address the land-seainterface, the MSFD or the devel-
opment of MPAs. In the case of adaptive management, assessment methods and tools are
mainly developed beyond the purely marine community, e.g. in relation to climate change,
flood management. These can, however, serve as source of inspiration for the MSP com-
munity.

Table 5 summarises the quality and relevance of the knowledge identified in the literature
on operational application of the main EBA principles in MSP, based on the review
of literature presented here.

Table 5: Practical applications of methods, tools and approaches for key EBA principles in
MSP presented in the literature

Addressed in
MSP litera-
ture

Main EBA principles

Ecological integrity and biodiversity
Group 1 - Cap-
turing the com-
plexity of ecosys-
tems

Ecosystem connections
Dynamic nature of ecosystems

Cumulative impacts

Identify ecosystem services and beneficiaries - and as-

Group 2 - Paying sess their values

attention to the
human-ecosys-
tem connections

Assess the economic importance of maritime sectors

Carry out socioeconomic assessments of options for al-
locating marine space

B Provide an understanding of long-term socioeconomic

(global and sectoral) developments

Group 3 - Ac-
counting for un-
certainty to sup-
port adaptive
management

Make uncertainty explicit
Apply methods for assessing implications of uncertainty
Apply methods supporting adapting management

Group 4 - Organ- Mobilise stakeholders
ising the MSP

process Establish a sound (interdisciplinary) science-decision in-

terface
Note: from white = hardly or poorly addressed in the literature, to dark blue =
examples following good EBA practice available

include practical

To implement EBA in MSP, Member States can build on the requirements of existing direc-
tivesin terms of process, information and data. The MSFD and - to a lesser extent - the
CFP are most relevant in respect of data that help to capture the functioning of marine
ecosystems and their socioeconomic dimensions (including the socioeconomic importance
of ecosystem services delivered). SEA can provide further knowledge on cumulative im-
pacts. However, when implementing these directives, care must be taken to ensure that
the knowledge they produceis ‘fit for purpose’to respond to the needs of the MSP. This is
particularly so for the provision of information: (a) at spatial scales and for units of ma-
rine ecosystems that are ‘MSP relevant’; and, (b) with sufficient temporal coverage to
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capture the dynamics of the SES in the past and in the future and thus better understand
uncertainty and support adaptive management approaches.

Table 6 summarises some of the EBA challenges and solutions that can be considered at
the various steps of the MSP implementation process. It illustrates how the MSP process
can build on the requirements, outputs and decisions under other directives and initiatives
(in particularthe MSFD, WFD, SEA, ICZM) and thereby facilitate the application of EBA in
MSP.
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Table 6: Potential contributions from existing EU directives to the application of EBA in MSP

Key steps of | What ‘area managers’
the MSP cy-

What is EBA-specificin each What is the added value of | Which tools & What is required to What do other regulatory obli-
need to do? step/activity? applying EBA thinking? methods can help | apply these tools and | gations (MSFD, WFD, SEA,

cle to make EBA a re- | methods? MAES, etc.) deliver to ‘support
ality? the job’?

Defining Identify problem(s) Ensures that conflicts be- Incorporate environ- Focus group e Think carefully The WFD and the MSFD will

that MSP can solve tween maritime activities mental issues (e.g. bio- with  diverse about which help to bring forward prior-
Define the geograph- and ecosystem protedion diversity conservation) numbers of stakeholders to ity ecological issues that
ical boundaries of are well spelled out and ad- operationally together experts and involve and who needto be considered in the
the plan dressed in following steps with maritime activities stakeholders they represent MSP planning process
Make objectives ex- The boundaries of the MSP in trade-offs that will be (alternative (avoid bias) Consider mechanisms that
plicit should be adapted to acoount addressed by spatial tools: deliber- Ensure meda- can establish synergies with
Establish the right for ecologically-relevant planning ative pro- nisms are set for ongoing stakeholder pro-
stakeholder process boundaries cesses) obtaining agree- cesses (e.g. in relation to
to support the plan- Ensure that set ecologial Reminder of the im- Mapping ment from all in- MSFD, ICZM)
ning process (see objectives (WFD, MSFD, CFP, portance of considering stakeholders volved on con-
transversal issues Biodiversity Strategy) are ecological objedives and parallel text-specific ur-
below) duly considered (ensuring that these stakeholder gencies and pri-

Consider wider societal ob- are duly considered) processes orities

jectives including concems of and the attention (linked to

local (coastal) communities needed for marine eco- MSFD, ICZM,

system protection etc.)
Developing Assess current state Conduct a cumulative effeds Direct and indirect ef- CEA e Need to combine Application of CEA in rela-

of marine ecosys- assessment (CEA) and make fects through ecosys- EIA data and infor- tion to the status assess-
tems, main activities the ecosystem carrying ca- tem connections are Ecosystem mation from dif- ment for the MSFD can con-

and their pressures,
taking account of

pacity explicit. Consider the
dynamic nature of the eco-

well considered
Apply appropriate spa-

service ap-
proach (ESA)

ferent  sources
(challenges in

tribute to the identification
of the main threats and

their use of maritime system (e.g. spatial distribu- tial boundaries depend- = including terms of availa- hence activities considered
space and including tions of ecosystem compo- ing on the issue consid- valuation of bility, scale at for MSP

socioeconomic im- nents may change due to di- ered for the MSP pro- ecosystem which the infor MSFD implementation re-
portance mate change). Consider cess. services mation is availa- quires knowledge on ew-

Identify ecosystem
services delivered,
how they contribute
to human welfare
and who their bene-
ficiaries are
Characterise use
conflicts and identi-
fying current envi-
ronmental, sodal
and economic impli-
cations of use con-
flicts

pressures from land-based
sources and activities

Make explicit the ecosystem
services supplied and their
beneficiaries, including when
falling outside the spatial
boundaries set for the MSP
Select alternative options
that account for set ewlogi-
cal objectives — and consider
nature-based solutionsin de-
fining some of the options

Assess the envionmen-
tal and socioeconomic
effects of current activ-
ities and use of the
maritime space at ap-
propriate spatial and
temporal scales
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Expert con-
sultation - to
transform

EBM  princi-
ples to de-
velop rele-
vant india-
tors for cap-
turing im-
pacts - and to
define alter-
native options
for the use of

ble, etc.), with
challenges in ob-
taining infor-
mation for com-
ponents of the
SES that are be-
yond national ad-
ministrative
boundaries

. Set medhanisms
that facilitate ac-
cess to and struc-
turing of data

system services. However,
the characterisation of
theseservices,andof adiv-
ities benefitting from these
services outside of the area
of Member State jurisdic-
tion, is rarely/not always
carried out. MAES also pro-
vides information on the as-
sessment of ecosystem ser-
vices (mapping and poten-
tially values)
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Key steps of
the MSP cy-

cle

Assessing

What ‘area managers’
need to do?

On the basis of the
above, identify dif-
ferent options for
sharing m aritime
space.These may in-
clude offsetting cur-
rent and potental
threats of activities
(including new activ-
ities whose develop-
ment is under dis-
cussion)

Assess ex ante the
likely social, eco-
nomic and environ-
mental impacts (in-
cluding as part of
SEA) of the different
alternatives

Assess their opera-
tional feasibility (e.g.
enforcement mecha-
nisms, resources re-
quired)

Share and disauss
these ex ante impact

What is EBA-specificin each
step/activity?

Consider set protected areas
in light of their potential for
nature-based solutions and
multifunctional solutions that
can mitigate/limit potential
threats

Make explicit uncertainty -
and consider these when
identifying options for shar-
ing and managing marine
space

Carry out assessments of
proposed alternatives ac
counting for cumulative ef-
fects on the wider ecosys-
tem, assessing how altema-
tives impact the ecosystem
Account for environmental
and socioeconomic impads
(costs and/or benefits) out-
side the MSP area, either
through the reallocation of
activities or the knodk-on ef-
fects on beneficiaries of the
ecosystem services supplied

What is the added value of
applying EBA thinking?

° Make explicit impads of
different options on dif-
ferent components of
marine ecosystem
health

. Make explicit impads of
different options on
ecosystem services and
on beneficiaries of
these services (includ-
ing beyond administra-
tive boundaries)

. Make explicit social im-
pacts, including impads
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Which tools &
methods can help
to make EBA a re-
ality?

maritime
space

CEA

EIA

CBA, cost-ef-
fectiveness
analysis,
Multi-Criteria
Analysis
Threshold
analyses, risk
analyses and
sensitivity
analyses of
assessments

What is required to
apply these tools and
methods?

produced in the
context of other
policies (see next
column)

. Existing or new
knowledge on
values of ecosys-
tem services
(monetary val-
ues, semi-quali-
tative valuation,
qualitative valua-
tion, other)

. Sufficient time al-
located to this
step (often, most
efforts are allo-
cated to the pre-
vious step, with
insufficient time
and resources al-
located to the as-
sessment of op-
tions)

. Mechanisms for
sharing assess-
ment results with

What do other regulatory obli-
gations (MSFD, WFD, SEA,
MAES, etc.) deliver to ‘support
the job’?

Results of the economic and
social assessment of the
MSFD, and potentially the
WFD (with regard to activi-
ties in the coastal zone or
estuaries - see link to
ICZM) can be used. When
carried out, the assessment
of the costs of degradation
resulting from current im-
pacts can also be used. On
many occasions, however,
the information available
might not be suffidently
disaggregated to be con-
nected to different (coher-
ent) units

MAES can provide some in-
formation on ecosystem
service valuation. However,
it is not yet developed as a
fully operational tool that
can be easily mobilise by
MSP planners. Nor does it
provide information that
easily links activities/pres-
sures and the capacity to
supply ecosystem services
SEA can deliver relevant in-
formation on potential envi-
ronmental impacts of the
alternatives, if carried out
at an early stage (which is
rarely the case) and if it in-

cludes the wider (e.g.
through realloation)
and/or indirect environ-

mental impacts

MSFD economic assess-
ment of the PoM might in-
clude some (scant) infor-
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What is EBA-specificin each What is the added value of | Which tools & What is required to What do other regulatory obli-
need to do? step/activity? applying EBA thinking? methods can help | apply these tools and | gations (MSFD, WFD, SEA,
cle to make EBA a re- | methods? MAES, etc.) deliver to ‘support

ality? the job’?

Key steps of | What ‘area managers’
the MSP cy-

Implement-
ing

Follow-up

assessment results
within the stake-
holder process and
propose adaptations
in the options con-
sidered to acoount
for stakeholder feed-
backs

Selection the optimal
option

Public consultation -
on the basis of the
assessment results,
via the regular ded-
sion-making (polit-
cal) process

Transversal activities

Stakeholder
mobilisation

Organisation
stakeholder mobilisation
(consultation minimum)
throughout MSP process

of the

. Give specific attention to op-
tions that enhance resilience
and are adaptive

° Make best use of the precau-
tionary principle when dedd-
ing on the most relevant (op-
timal) option

e Applythe precautionary prin-
ciple when new develop-
ments are requested when
deep uncertainty on emlogi-
cal impacts

. Monitor within and poten-
tially outside MSP area (in
relationto risk of realloation
of activities, ecosystem ser-
vices supply elsewhere)

. Monitor different compo-
nents of the SES (not limited
to ecological indicators) to
anticipate changes and the
need to adapt management

Ensure that MSP govemance and
stakeholder mobilisation effec
tively reflects the ecological as-
sessments carried out in terms of
functioning of the wider ecosys-
tem and delivery of ecosystem
services

on local (coastal) com-
munities)

Ensure that feedbadk
from stakeholders is
well considered to pro-
pose adaptations to the
options considered -
and to choose the opti-
mal option

Gain public aceptance
for the proposed
MSP/optimal option

Provide a comprehen-
sive understanding of
the effects (positive and
negative) of the plan as
soon as these can be
observed - including
unintended effects

Bring a wide diversity of
interest - from the ma-
rine ecology/environ-
mental com munity,
from local (coastal)
com munities that might
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Pathway
analysis (link
to adaptive
manage-
ment)

Upgrade key
steps and
conduct anal-
yses again

Stakeholder
mapping
In-depth in-
terviews
Focus groups
Workshops
(with presen-

stakeholders suf-
ficiently eary
consider stake-
holder feedback
when  choosing
the optimal op-
tion

Stakeholder in-
volvement is re-
source and time-
intensive and
stakeholder fa-
tigue must be
avoided

mation on costs and bene-
fits. The spatial relevance of
the information provided
and its use in supporting
MSP is unclear
Assessments of different
measures and management
options carried out under
ICZM processes can help to
address pressures impads
in respect of land-based
sectors

Monitoring under existing
directives such as the MSFD
and the WFD (land-based
sources) will help to capture
ecological impacts of the
MSP within Member State
territories

Monitoring under ICZM ini-
tiatives can help to capture
land-based changes rele-
vant to MSP

Both the MSFD and SEA in-
clude consultation pro-
cesses, sometimes com-
bined. Consultation rarely
involves stakeholders from
‘outside’ the administrative
boundaries relevant to the
MSFD or Member State.
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Key steps of
the MSP cy-

What ‘area managers’ What is EBA-specificin each What is the added value of | Which tools &
need to do? step/activity? applying EBA thinking? methods can help
cle to make EBA a re-
ality?

What is required to
apply these tools and
methods?

What do other regulatory obli-
gations (MSFD, WFD, SEA,
MAES, etc.) deliver to ‘support
the job’?

‘Characterisation’: make
sure that stakeholders out-
side the set administrative
(spatial) boundaries (e.g.

be less involved in ex-
isting regulatory pro-
cesses

° Gain acceptance for the

tations/ dis-

cussion

groups, etc)
o Conflict man-

Need to establish
dedicated mecdha-
nismsfordisauss-
ing transbound-

While it can be used as a
basis, it requires some ad-
aptation

Build on stakeholder pro-

beneficiaries of ecosystem MSP by duly consider- agement aryissues and so- cesses and consultation or-
services) are represented ing feedback and con- e Scenario lutions to bring ganised under SEA, ICZM,
Ex ante assessment of alter- tributions analysis coherence etc.

natives: make sure that

e Vision sharing

Specific attention

stakeholders representing o Back-casting required for mo-
areas potentially impaded bilising repre-
by relocation of activities are sentatives of

well represented

land-based sec-
tors

Reporting o Reporting at key Make explicit the challenges o Develop nar- Reporting and MSFD monitoring can pro-
and commu- steps of the MSP pro- and impacts (current and ratives that com munication to vide spatial maps of some
nication cess those of different altema- help to com- a wide range of pressures and potential

o Communicating the
MSP process, main
choices/decisions
and im pacts

tives) thatfall outside the set
maritime area considered for
the MSP

Develop visuals/maps be-
yond the administrative
boundaries of the set area
(including on land) that illus-
trate the dependencies of the
areas from land-based activ-
ities (imposing pressures)
and its role in delivering eco-
system services outside of
the area
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municate the
implication
(benefit) of
the optimal
option/the
MSP

stakeholders rep-
resenting multi-
ple (all) interests,
including beyond
national bounda-
ries

threats

SEA should provide strate-
gic maps of potental
threats (inland and at sea),
and link this to ecsystem
services through MAES.
Maps produced under the
MSFD are usually foaused
on marine (administrative)
sub-regions without making
explicitecological and sod-
oeconomic impacts beyond
the MFSD (sub)region of re-
porting
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