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The SIMCelt Project

SIMCelt Supporting Implementation of Maritime Spatial Planning in the Celtic Seas is a two
@SN emdy YA firadcalyby DONRARE CGaitd f@@@ssed on promoting the
development of transnational cooperation to support the implementation of Directive
2014/89/EU in the Celtic Seas. Led by University College Cork, the project consortium
comprises both planners and researchers from seven partner institutes representing a mix of
governmental authorities and academic institutes from Ireland, France andJ#eThis
consortium is particularly interested in developing meaningful cooperation between
neighbouring Member States to support implementation of spatially coherent plans across
transboundary zones of the Celtic Seas, building on previous work and deweraew
opportunities to identify and share best practice on technical, scientific and social aspects of
transboundarymaritime spatial planningMSP.

This reportbrings together research work that has been undertaken on the developwfe
scenarios foMSR including the results of a scenarios workshop, and presents the main
findings of this in relation to future spatial demands in the Celtic Seas.
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1. Introduction

1.1 Context

This reportprovidesan overview of work undertaken as part of SIMCelt component C.1.2.1,
Future Spatial Demands and Scenarios for Maritime Sectors and Marine ConserMa¢ion
specific objective of this component is:

To investigate current and potential future spat@@mands of key maritime sectors, with
reference to cros$order issues.

Toachieve this objective, research has involved:
A Ananalysis of existing spatial constraints, demands and expectations for growth of
key sectors
A Considering information that appeawsitical to informing decisions in relation to
future demands, e.g. economic and social evaluations
A Stakeholder inpufrom government representatives, sector representatives and other
interested parties

These activities have been led by the UniversityLioerpool in addition to this, further
research undertaken by Agence Francaise pour la Biodiversité (AFB) has analysed activities
for establishing Marine Protected Areas (MPAS) in Member States waters. This has helped to
identify designated, planned and famtial protectedsites thatmay influence the location of

future maritime activities in other sectors.

In addition to this report, otputs associated witltComponent C.1.2.include five Sector
BriefingNotes thatcover the key maritime sectors the project has focused on. These are:

1 Aquaculture

9 Cables and Pipelines

1 Offshore Wind Energy

1 Ports and Shipping

1 Wave and Tidal Energy
TheseBriefing Notesprovide information on the current status and trends of each sector
within the Celtic Seas, associated marine planning polizidghe drivers of change that may
affect how each sector develops in the futuie.addition, a separate Comparative Analysis
of National Strategies for Marine Conservation in the Celtic SeasrR@g Magahaes et al,
2017) has been undertaken by Agence Francaise pour la Biodiversité (AFB, French Biodiversity
Agency)Thsprovides insights intthe governance of Marine Protected Areas (of numerous
types) at international, European and nationalels and identifies key similarities and
differences between management approaches, recognising that different types of protected
area can prohibit humaactivity, but also through amcosysterdbasedapproach allow for
certain types of activity withinrhits. Thisin turn, helps to demonstratevhere countries can
cooperateto develop coherent and integrated environmental protection within the Celtic
Seas
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1.2 Structure of Report

This report is divided intéive chapters Chapterl considers whats meart by scenarios and
explores their use in both terrestrial planning and marine management (including MSP) in
order to draw out key lessons from existing experience of scenario building studies and
understand the individual steps that may be requireduilding scenariosChapter2 then
applies these lessons to the development of a scenario building methodology for use within
the SIMCelt project. Here the overall approach to developing scenarios is described in detail,
with reference to earlier work undéaken in the writing of the maritime sector Briefing Notes

and plans for how these scenarindl be used.

Chapter 3 details how the scenarios were tested by stakeholders in a workshop held in
September 2017and presents the outputs of discussions held the day Three central
guestions were put to stakeholdete determinehow the spatial footprint of key maritime
sectors would change up to 2050 and the implications this would have for transnational
cooperation on MSP. By looking first at sectoral ambs, then potential interactions with
other sectors, it has been possible to identify key future issues for MSP and transnational
working.

Chapter 4 analysesthe outputs of the workshop to draw some conclusioaisout the
changing spatial demands in tl@eltic Seas that MSP may have to manage. In doinigj so,
analyses some of the key sectoral changes and potential interad¢tiahsmay become more
critical to MSP. bw planning authorities may work collaboratively to resothe issues
relatedto future sptial demandss discussed, with stakeholder recommendations from the
scenarios workshop forming the basis for this analysis.

Finally, Chapter 5 of the report reflects on the scenario building process as a tool for
generating stakeholder debate and evid® gathering to support the MSP process. The
report alsomakes recommendations to planning authorities regarding the management of
changing spatial patterns of development and how transnational approaches can contribute
to more ecosystenbased, integratedMSP.

10
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2. The Use of Scenarios in Spatial Planning

2.1 IntroductionThePurpose of Scenarios

Critical to any forwardooking spatial plan is the setting of goals and an understanding of the
baseline conditions, drivers of change and future trends that will shape new spatial
development.However,to determine what the most desirable future for amyven place
might look likeseveraltools for decision making can be used, inclggdihe development of
visions, strategiegprecastsyoad maps, action plans and scenarios.

1 Avision or spatial visionas used within the planning process refers to apression
about desired future outcomes of a planning process, may be created collectively and
encompass a single goal or series of gffitgpley and Newkirk, 1999).

1 Astrategydescribesn broad termsa method or plan of action designed to achieve a
goaloraim¢ KS 9 dzNBLISIY [/ 2 YYA aaDReefofiny a Ma&itmédzy A O 1
Strategy for the Atlantic Oceakrea (COM(2011) 782 finallitlines a range of actions
to promote territorial cohesion and the evriding objective of creating sustainable
jobs and growth, for example through regional clustering of maritime industries with
educational establishments.

1 Forecastsare predictions or estimates of the future state of a given variable over a
period of time, for exampleweather conditions or financial trends. Forecasts are
usually based on an understanding of the current state and underlying assumptions
about how the variable is likely to change.

A Road mapsire plans or strategies with an intended goal, for example the Department
2F 1 2dzaAy3:r tflyyAy3d |y RTojagl©Oa Marind SgataiNy Y Sy
Planforlrelangl NR2 I RY I LJ F2NJ 6 KS RS@St2LISyid 2F L
(Departmentof Housing, Planning and Local Government, 2017) sets out the four
aidl3sa 2F ¢2N)] GKFG FNB ySSRSR (G2 RS@St 2
Roadmap itself constitutes a first stage in this process.

1 Action planscontain more detailed actions nded to reach particular goals, which
may or not follow each other in sequence. Action plans may also accompany broader
aUN)I GSaIASasT F2NJ SELF YLIX Rctich R&n fér deNRuitiled vy / 2
Strategy in the Atlantic are@he Atlantic Action PlanCOM2013) 279 finalkets the
priorities for research and investment that will be needed to drive the ambitions of
the Atlantic Strategy forward.

Whilstall thesetools are relevant for MSP, the focus of this work is on the use of scenarios to
understand futire spatial demands for maritime spacéhe use of scenarios as part of
planning processes has its origins in military strategy and business plahmdgrén and
Bandhold, 2009:38 and whilst there is no single definition of a scenario, arsefuldefinition

from the Intergovernmental Panel on Climate Change (2008) states:

11
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G! &AO0OSYIFINAR2 Aa | O2KSNByuz AyiSNyrtte O2ya
future state of the world. It is not a forecast; rather, each scenario is one alternative
AYF3AS 2F K2g GKS FdzidzZNB OFly dzyFT2f Roé

Therefore,any process that examines a scenario or scenamwaves first of all the creation

of alternative images of the future and then evaluatths scenario or scenarios against some

kind of goal or set of vaés. In doing so, the purpose of using scenarios is inextricably linked

to the question ofwhat is it we want to know about the future® a general level, van Hoof
ataloHamno L2aAiAd GKFG A0Syl NAR2A& WOlyYy Oanhg i NR O dzi
anticipating developments (desirable and undesirable) and information gaps and
AyO2yaraitSyorasSaQ (KFd KStL) G2 F¥20dza FdGSydaaAz2
be used in making better strategies

At a more specific level, scenariosiaaver a range of questions about the future based on
elements such as their theme, process and cont8etveral authors (for example, Ducot and
Lubben (1980), Duncan and Wack (1994) and Van Notten &Qfl3)) have attempted to
definetypologies of scearios based on these criteria and othelfowever for the purpose

of this research, the typology created by Borjeson (20@6) been used to determine types
of scenarigwhich are outlined in the next section.

2.2 Types of Scenario
Borjeson (2006provides asimple distinction between scenario types based on principal
guestions a user may want to pose about the futuras uses thee questions:

1 What will happen?

1 What can happen?

1 How can a specific target be reached?

Normativescenariosddress the question dfow can a specific target be reachéd@mative
scenarios are most frequently used when a desired end stéteown,and the user wants to
determine how that state can be reached by working backwards. Back casting in this way can
help to identify incremental steps that should be taken to achieve the desired goal, and also
identify the factors that may prevent achievement of the end goal.

Predictivescenarioscan be used to answer the questionwhat will happenn this case,
information about the past and presem projected forward to a specific point to see what
the situation might be. In other words, forecasting is used to determine change. For example,
predictions of coastal erosion around the UK coast hiasen used to develop Shoreline
Management Plans that respond to potential risks over 20, 501&8@d/ear periods.

The last typegexploratory scenariosconsiderWhat can happengiven a set of pausble
futures.They are often used to understand develogmtis over a longer time horizon or more
strategic issues (Borjeson et al, 2006:727). Examples of this type of scenario ithcsele
used for theRising Waters project, which aimed to strengthen the preparedness and adaptive
capacity of communities withithe Hudson River watershed in the face of climate change
(see Roberts, 2034Here four scenariofrocrastination Blues, Stagflation Rules, Nature be
Damned! and Give Rivers Room!) were used to determine the consequences of different

12
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paths of action andhe likelihood that different response options would be taken up under
each scenario.

The pathways explored by each of the three types of scenario canrbenarised as shown

in Figurel below. Visualising scenarios in this way, normative scenarios maseba as

WAY Sl NR 02dzyRQ a G(GKS& g2N] oFO1éFNRa (2 &as
LINBaASyidd Ly O2yiN}ais LINBRAOGADGS | yR SELX 2N
02dzy RQ Fa GKS& SEGNI LR I vt ifd MIhatRcan happen2 (K S
guestions to arrive at a range of possibilities.

Figurel: Types of scenario

L1

Normative Predictive Exploratory
How can a specific What will What can
target be reached? happen? happen?

Source: Quist (2014)

Whilst the typology of scenarios used here is illustrated with refereneeatgsof generating

different images of the futurghat may be either quantitative (as may be the case with a
predictive scenario) or qualitative (in the case of exploratory scenatlo)e are instances

when different types can be used in conjunction wittcleather, for example in théVater

Scenarios for Europe and for Neighbouringi@aes (SCENB®roject, exploratory scenarios

for freshwater management were first developed to providd 4JSOA FA O WSy R LAY
sociceconomic and institutional coekt for water management, and then used a backcasting
(normative) method to identify interim objectives, policy actions and strategies to achieve

this vision (see Kok et al, 2011).

In the following section, examples of how scenarios have been used for different aspects of

marine management (including MSP) are considered. These show not only the contexts in
which scenarios may help decision making but also the range of techniquesaibedd

13
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different scenarios and the characteristics an effective scenarios exercise shoulcnaterp
to maximise their usefulness in planning processes.

2.3The Use of Scenarioshfaritime SpatiaPlanning andManagement

The use of scenarios &ssist in planning can also be applied through the MSP process. Under
the UNESCO Guide for M$Phler and Douvere, 20Q9)dentifying alternative spatial
scenarios is an essential part of Step 6, Defining and Analyzing Future Conditions (as shown
in Figure2 below).

Figure2: A Stepby Step Approach to MSP

1. ldentifying Need and 2. Obtaining Financial 4, Organizing Stakeholder

Establishing Authority Support Participation

. Indicates Stakeholder
Participation in Step

3. Organizing the Process through Pre-planning

5. Defining and Analyzing Existing Conditions

10. Adapting the Spatial
Management Process

4

9. Monitoring and

k ->k 9‘ Evaluating Performance

l

6. Defining and Analyzing Future Conditions

h \l\

7. Preparing and Approving the Spatial Management Plan

| 8. Implementing & Enforcing the

> Spatial Management Plan
k -)k Measures

Source: Ehler and Douve909

As part ofthe planmaking process, StepcDefining and Analyzingxisting Conditions should

provide a baseline analysis of the current social, economic and environmental characteristics

of the plan area. In considering future conditions, the next step is essentially asking the
jdzSadA2y &2 KSNB R2 odnShisgkeyoutpuis Fomahss istépdoughtado A Yy F
include:

1 Atrend scenaripor a predictive scenarioutlining what the plan area may look like if
GKSNBE NS y2 yS¢ LXIFIYyyAyad AYGISNBSyGA2ya

14
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I & dzadzl £ Q s @ovOI8eg defildng atidmefranielor limit for how far ahead any
potential changes to sea uses should be considered, for examp0j@arsand so

on. Historical trends may be projected forward, and potential new activities should be
incorporated to deternme spatial and temporal requirements for the use of marine
space. Forecasting changes to spatial demands at this pahtvisualising changes
using GIS mapsay help to identify conflicts and compatibilities in marine use.

i1 Alternative spatial scenarios These may be more exploratory scenarios

demonstrating how human activities in the plan area may look under different sets of
goals and objectivesThe Guide cites the example of scenario development for the
Belgian part of the North Sea, where six scamanvere developed based on the
weighting given to sets of objectives and goals under the themes of Ecology and
Biodiversity, Economy and Society and Cultar@association with a set of decision
rules. Whilst an exact methodology for generating alternatiseenarios (or the
number of scenarios) is specified, the Guide does emphasis the need for decision
making rules or criteria for developing scenarios. By developing alternatives, it should
be possible to see:

- Where there is a concentration of activities,

- Areas that may need special protection

- Relationships between different areas and networks

1 A preferred scenariothat provides a normative basis fadentifying and selecting
management optionghat will feature in themarine planin this final phase, a a@&sion
should be made about the preferred scenario, based on the goals and objectives that
are prioritised for the plan areaddowever the viability of preferred options does not
just rest on the achievement of objectives, but adsange of decision criteria such as
public acceptance, cost dafmplementing management measures, environmental,
social, economic and cumulative impacts

By selecting a preferred scenario for development of the marine area, it is then possible to
answerl KS ljdzSadAazy 27T 4. lARtds skRdge, pdlifes anf ineasufeStNalD K £
guide development for the marine plan area should be elaborated.

Scenarios anthe MSP Directive

The MSP Directive is less prescriptive than the UNESC\6&tep approach in terms of

how potential future uses of the sea and maritime activities are considered in the overall
decisionmaking process for maritime spatial plansfhe Directive states tha when
establishingMSRya SYOo SNJ { G 6Sa akKlftf KIFI@ZS RdzS NBE3II NR
regions, relevanéxisting and future activitiesnd usesnd their impacts on the environment,

as well as to natural resources, and shall also take intoumtdandd SI Ay G SNJ Ol A2y

4(3)).

In addition to thisLJ | y & idektBydtfe Rpatial and temporal distribution of relevant
SEAAGAY3 YR FdzidzNB | OGADAGASE tolsypRortdzéd Sa Ay
sustainable development and growth of the maritime sector. In doing so, Member States
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should take into consideration relevant interactions of activities and uses, such as aquaculture
areas, fishing areas, installations and infrastructuresfargy, transport routes etc.

Whilst the use ofscenarios orchoosing betweeralternative approachesis not explicitly
mentioned in the Directivethe need to take into account future uses and activitesoss a
range of sectors should provide for thersideration of alternative optiong-urthermore,
where maritime spatial plans are likely to have significant effects on the environment, they
are subject to Directive 2001/42/E6n the assessment of the effects of certain plans and
programmes on theenvironment (the SEA Directivelhe &A Directive requires thain
thinking about policy response&, X NS a2yl 6f S Ff SNyl GABS& GF 1Ay
YR 3S23NJ LKA OI f shauld pe_dénsidered, iheteBy ehdring plagaking
authorities explorediffering futures in some wayConsequently, this should Ipeesentd as

part of a broaderjustification forthe policies and measures eventually selected within a
maritime spatial plan.

Wherethere are sites designated under the Bimasd/or Habitats Directiveshe plan nay

also be subject to aAppropriateAssessment as specifiedArticle 6 of the HabitatBirective
(92/43/EEQ. Thisrequires that where a plan or project may have a significant effect on the
integrity of adesignatedsite, an Appropriate Assessment should be carried out. Where there
are found to be adverse impacts, an assessment of mitigation options or alternative solutions
must be carried out to establish whether these would avoid or have a lesser effect on the Site
In doing so, Appropriate Assessment must make predictions about the future sfate
designated ges under different conditions or actions.

As MShas developed at an uneven pace amongst the administrations of the SIMCelt project,
there is limitedexperience in the use of scenarios as part of wider plan making processes. The
following section draws these experiences together to provide examples of what has been
achieved to date.

1 Directive 2001/42/EC of the European Parliament and of the Council of 27 June 2001 on the assessment of
the effects of certairplans and programmes on the environment (OJ L 197, 21.7.2001537) 30
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England
Within the English marine planning procetbgre are keystagesvherefuture uses of the sea

are consideredIn the initial plan preparation phasepublication of a Statement of Public
Participation (SPP) is followed WA RSY G A F@ Ay 3 A & & dzS qWeFiuse B W3l { K
below). In these two stagethe MarineManagementrganisation (MMOin conjunction with
stakeholders gathers information about the plan area to provide robust evidence for future
decision making. Issues, as defined by the MMf@ anopportunity or challenge to the

marine plan area, thais likely to drive change, or be affected by change over the 20 years the
marine plans cover. Issues must also be something that can be addressed, at least in part, by
marine planningThese issues aplit between two categorieg those that are commonmo

each plan area, for example ensuring navigational safety, and those that are plan area specific,

for example transport of nuclear waste by ship near sensitive sites.

Figure3: Themarine plan making cycle in England

Plan area

Implement, selection SPP and

stakeholder
engagement

Plan adopted .
and published

monitor and decision
review

Independent Gathering
investigation evidence
Review plan
proposals
Representation Options

period on draft

Plan policy
plan

development

development

SourceMarine Management Organisatiofm.d.)

The issues and evidence are summarised in an Analytical Report, before they are used in the
development of a vision and objectives for the plan area.

In the ®ptions developmertstage, the MMO considers differemtays of achieving the plan

objectives and vision, to make sure that the choices made and their implications have been
considered. This stage inclusla SustainabilityAppraisal (incorporating the requirements of
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the SEA Directive), to assess how a marih@n pmay affect economic, social and
environmental sustainabilityin addition, a Habitats Regulations Assessn{elit equivalent
to Appropriate Assessmentnay take placeOptionsin the Sustainability Appraisare

O2YLI NBR G2 | a&.dzaAySaa | a dzadzZté¢ 2N LINBRAO

area might develop in the absence of a maritime spatial plan.

{ OSYIFNA2a&a NB F3IFIAYy AYyO2NlRN}YGSR Ayd2 (0KS WL

the North West, North East, South East and South West plan areas the MMO has
commissioned researcto review of past trends and current drivers and develop future
projections for selected industry sectors that are active in these Plan &y#d®, 2017) This
work has been undertaken by ABPmer, and consists of:
- Evidence gathering: spatial distribution, intensity and economic value of each sector
over the past 10 years
- PESTLE (Political, Economic, Social, Technological, Legal and Environmental) analysis to
identify key changes that could affect the sectors in future
- Development of projectionsf potential change of scale and location for the sectors in
each Plan area over 6 a2@-yeartime frames using three different scenarios

The scenarios used in tiSE SNOA &S 6SNB RSGSt 2LISR a4 LI NI
Future Trends projectlescribed irChapter2.4), and consisted of a Business as Usual scenario,
Nature @ Work (maximising ecosystem services) and Local Stewardship (local decision
making anddifferentiation). Changes in activity for each sector have been mapped and
plotted according to the most appropriate unit of activity (e.g. MW of energy generated, GVA,
freight tonnage) Potential tradeoffs between sectors and the environment have alser
identified for consideratiorin each of the marine plan areas.

France

In France, following theyblication of theNational Strategy for the Sea and Coastline (SNML)

in May 2017 and in support dfaw No. 201816 of 20 June 2016 for the blue econaqrtiye

North AtlanticWestern Channel Facade is piloting the implementation and monitoring of
strategic planning for maritime space and coastal areas through the Facade Strategic
Document(document stratégique de facadPSF)A guide to the process by whithe DSF

will be produced was published by the Ministry of Environment, Energy and the Sea
@AYyAaisNBE RS f Q9y @JANRYY S YXSlytheSirstRt&gef p@duyirg NH A S
the DSFthe existing conditions of the fagade and emerging issmelsrisks will be identified.

This will be followed by the definition of a Vision to 2030, priority objectives for the facade
and the selection of indicators to measure progress against the objectives.

In defining the Vision for 203@,scenarios method will be adopted as it is recognised that the
process of developing the DSF is similar to thaa dbresight exercise using the scenario
method. This is because it builds in different semomnomic, institutional and environmental
factors to develop contrasting pathways and visions and enables different pafinisw and
actors to be brought together for collective reflectiddowever, the guide leaves individual
facades scope to develop their own approaches depending on the levelaff dguired and

the number of scenarios and other key variabldsd| p21).
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2.40therApproaches to ScenarBuildingfor MarineManagement

In this section, examples of scenarios work related to the marine environment are reviewed
to inform the develpment of an approach to be used in the SIMCelt project. These examples
cover a broad range of processes and policy areas related to marine and coastal planning and
demonstrate how different techniques can assist decision making.

UK National Ecosystem Assessment

Context

Following on from the Millennium Ecosystem Assessment of 2005, the House of Commons
Environmental Audit recommended that a similar exerdigeundertaken for the UKo
identify ecosystem service degradation andere effective responses were put in place. The
UK National Ecosystem Assessm@NEA)was prepared between 2009 and 2011, and
involved government, academic, NGO and private sector institutlemsthe NEApredictive
scenarios were created texplore howemerging driving forces might combine toeate
different socigpolitical and economic conditions the future and describe different ways

the world mightlook in 206Q and in turn, how this would affect ecosystesarvicesand
human wellbeing.

MethodsUsed

The scenariosleveloped for the NEAvere created byfirst identifying the scope ahfocal
guestions of the exercise with user and reseacommunities andindertaking an analysis of
existing scenario studies at the global, European and British sced¢etib they contained any
useful aspects related to a) the process of scenario building, and b) information that could
help inform underlying assumptions in the NEA scengses Figure4). Sorylinesfor the
NEAscenariosvere developedising anorphological analysis. This invalMaeating a matrix

that lists direct and indirect drivers of change (e.g. climate change, economic growth) against
different trends (e.g. low/high population growth, land use chanBéferent storylinesvere

then congructed by linking cells horizontally in the matrix, each strand formangistinct
scenario based on understandings of hdkvers might be associated or causally connected
(HainesYoung et al, 2011206). Whatwas essentialvas that each storylinevas phusible

and hal an internal consistency or logic to the way thatias assembled from different
variables.
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Figure4: The role of stakeholders and focal questions in building the UK NEA scenarios

Direct and Indirect drivers of change

-+

Associated Uncertainties

Stakeholders Focal questions

Storylines

Source: Haine¥oung et a(2011)

Outputs
For the purposes of the NEA six scenarios were develqQplegise included:

1 Green and Pleasant Lana preservationist attituderises because the UK can afford
to look after its own backyard without diminishing the esecreasing standasl of
living

1 Nature @ Workg promotion of ecosystem services and multifunctional landscapes
are seen as key for maintaining quality of life

1 Local Stewardshigsocieties strive to maintain a sustainable focus on life within their

immediate surroundings

Gowith the Flowg a future based on current ideals and targets

National Securityg climate change and increasing energy prices force nations to

attempt greaterselfsufficiencyand efficiency in corendustries

1 World Marketsg high economic growth and a focos removing barriers to trade

= =

Application

The scenarios produced by the original Ni&ve been used to demonstratehanges to
overall ecosystem service provision, both by broad habitat types and overall categories of
ecosystem service (regulating, provisioning, cultural). In the first instance, a condition score
has been assigned to each habitat based on overall seoutput and weighted for area of
habitat expected to be present in 2060. Coastal margins and marine are two of the habitats
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included in this analysis. The results of this exercise are also broken down to sub
national/devolved administration level for Eagld, Scotland and Wes tohighlight projected
change in habitat stock under the six scenarios.

Strengthsof Approach
1 Scope and purpose of the scenarios clearly defined in conjunction with stakeholders
and potential users of results
1 Provides a set adcenarios that can (and have been) used in other scenario building
SESNDODA&Sa o0Spa3d /SEtGAO {SIa tIFNIYSNBKALIQAE
1 Quantification of outcomes (i.e. changes in habitat coverage and ecosystem service
provision) provides a firm foundation to spgrt decision making

Weaknesses
T {OSYIFNAR2& R2Yy Qi FdzZ te& | 002dzyd F2NJ OKI y3S:
of the NEA the methodology for this was not fully developed)
1 Geographical scopeonly considers implications of scenarios for mainlandabkdknot
international transboundary effects
1 Uses a highly technical and resouingensive approach

UK NEA FollovDn Phase

Context

TheNEA FollowDn phase (201:2014) aimed to build upon the knowledge base created by

the UK NEA0 make it relevant to decision and policy making at different spatial scales across
theUK FdzNIKSNJ LIS2LJ) SQa& dzy RSNRGIFIYRAYy3I 2F GKS S
tools and products to operationalise the ecosystem approach and to support thesioie of

YVIEGdzNT £ OF LIAGE £ Ay (UKRS&tional E€baystdm-ASskBryehtf2014)0 O 2 dzy U

Methods Used

In the NEA Follov®@n, a specific set of coastal and maremsystenservices were defined

for use in ths scenarios exercise, which was a mexploratory approach than the NH&elf.

In a workshop held in 2013, experts were asked to assess how these ecosystem services would
change up to 2060 under different macroeconomic and climate change conditions, as well as
sociceconomic or environmentashocks Five different scenarios were usedith experts

first asked to considechanges to ecosystem services un@ebaseline o with the flow
scenario). The next day participants examined ecosystem services change under the
remaining four scenario3he effects on ecosystem services were scored according to positive

or negative outcomessing a Likertype scaleacross three UK regions.
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Outputs

Besides the definition of a specific set of coastal and marine ecosystem services in NEA Follow
On, fourof the original NEA scenarioddtional Security, Local Stewardship, World Markets
and Gowith the Flow (Baselingwere used, however a fifth scenario (Global Community,
shown inFigure 5 below) was developed by experts, reflecting wider international factors and
influence of globalised maritime governance.

Figure5: Scenarios used in the UK NEA Folow

Autonomy
A
NATIONAL SECURITY LOCAL STEWARDSHIP
Mational Security Local Stewardship
Mo v
B f‘:}
N 1,_‘. I f,-'"’,f', g
Consumerism ¢ Community
( _BASELINE \'"\/3|ue-orientation
<\ Go with the flow -
ﬁ:::;__ » — f{\\:x,\ dXIS
f,zj,* N
T,
~ Governance
WORLD MARKETS axis GLOBAL COMMUNITY
World Markets *
Interdependence

Source: Turner et al (2014)

Application

The use of a gmarios approach in the NEA Foll@n helped to demonstrate the impacts of

different socioepolitical contexts on existing coastal and marine ecosystem services, with the
NBadzZ Ga 2F (GKS SESNOA&AS akKz2éeAy3d GKIF desti KS w3
LRAAGAGDGS 0SYSTAG (2 S0O2aéaliSYy aSNWAOSa oKAf A
This enabled participants to suggest changes to current and-fuéae management

practices that would improve the sustainability of ecosystem servicelowitrequiring

substantial changes in societal organisation (Turner et al, 201486Bsequently, methods

to quantify existing ecosystem services (goods and benefits) and measure change are
elaborated,and gaps in current valuation methods for particulecosystem services (e.g.

coastal defenceyvere identified

Strengthsof Approach
1 Expert driven and participatory
1 Builds on existing scenario work
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1 Clearly @fined scope (in terms of looking at impacts on ecosystem services)

Weaknesses
1 Geographical scap UK only though allowance for external drivers is demonstrated
Ay AKBoWt O2YYdzyAidieQ A0Syl NR2
1 Changes in resource use/spatial footprint are implicit in the scenarios rather than
explicit

CEFAGg Alternative Futures for Marine Ecosystems (AFMEC)

Context

This study, undertaken in 2004, presents a set of four scenarios for marine ecosystems that
GSNBE AYGSYRSR F2NJ GKS ! YQa 5SLINIYSYyd F2N 9y
other stakeholders to use in strategic planning. The scenarmos designed to cover a period

of 20-30 years and were complementary to other UK government funded futures research
initiatives undertaken at the time, includir@harting Progres#nIntegrated Assessment of

the State of UK Se@bBefra, 2005)

Methods Usd

AFMEGynthesises scenarios work undertaken both in the UK and internationally that has a
crosscutting approach to activities in the marine environment. By identifying common
elements of these scenarios, (for example, the Millennium Ecosystem Assdsantethe
Intergovernmental Panel on Climate Change) a-fipumdrant, two axe®’ LJ2 & & A 0 AWésA (1 & & L.
developed to help define a new set of scenarios. Under this approach, the two driving forces
considered the most likely to instigate change were deteedito be societal values (from
individual to community) and distribution of power (autonomy to interdependence). In
conjunction with a set of key parameters including GDP growth, demographic change, land
use and water consumption, temperature and sea leigg, energy consumption and others,
four scenarios were developed that correspond to the quadrants of the possibility space (see
Figure 6). The scenarios are both exploratory and predictive in nature, as they attempt to
guantify changes, but also providemore qualitative description of what this might mean for
society and the marine environment.
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Figure6: The genarios frameworkpossibility spacejleveloped for the AFMEC report

Interdependence

World Global
Markets Commons

Individual Cormmmasnity
Fortress Local
Britain Stewardship
Autonormy
Source: Pinnegar et €2006)
Outputs

The report presents four scenarigsVorld Markets, Global Commons, Fortress Britain and
Local Stewardship, with a description of the conditions present under each one. To
demonstrate use of the scenarioiey have been applied to a range of activity donsa
determined by stakeholders including climate and hydrography, fisheries, tourism and leisure,
ports and shipping, oil and gas and aggregates. For each scenario potential trends and
environmental impacts are demonstratedor example in the ports anchgping sector, the
World Markets scenario is characterised by the greatest growth in shipitigity, and
therefore poses greatest risk pollution, whereas under the global commons scenario shipping
growth is coupled with tighter environmental regulatiemreduce risk of pollution.

Application

The report concludes with a discussion about how the scenarios may be used, noting that
they are aimed at a wide audience including government departments, offshore operators,
conservationists and more. Twgpesof use are identified; first, using the scenarios as a
starting point to generate discussion, for qualitative explorations of trends in a participative
setting. Secondly, they may be used as a framework in more rigorous scientific studies, where
guantitative data, modelling techniques and expert opinion may be utilised, for example in
analysing climate change impacts.

Strengthsof Approach
1 Has a strong basis in tried and tested examples of previous scelem@opment work
1 Developed in conjunction witaxpert stakeholders
g'!'asSa ljdzr ydAGlr 0AGS RFEGIE G2 dzy RSNLIAY &aO0OSy Il NA
1 Creates four easily identifiable and substantially differentiated scenarios for use
9 Can be applied across a range of projects
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Weaknesses
1 Changes in resource use/spatial footprame implicit in the scenarios rather than explicit
1 Does not allow for differing trends across regions or administrations

DessineMoi un syséme Merterre (Draw me a lanesea system)

Context

The Dessinenoi project was funded through the French Ministry of the Environment and ran
from 2013-2014. The project considered the problem of how modes of governance related to
Wi | y R Q2O EasléceddiffefeRt teporal and spatiapproaches and perspectis

on the relationship between human activities and ecosysteftssa consequencepgernance
processeslevelopedindependently of each other may hinder the effective development of
shared visions and strategies for the lageh interfaceand the implementdon of policy
Dessinemoi therefore sought to understand the diversity of representations of the el
system and its boundaries. It then used foresight techniques to determine how
representations of the landea system would change in the future, demstrating tools and
intervention strategies that may help to understand biases and move towards a more
convergent view of the landea system.

Methods Used
The approach adopted by the Dessimei project was tested with actors from the Eastern
ChannelNorth Seafacade.Stages of the processcluded:
1 Interviews with actors(from inside and outside the regiortp understand their
conception of the langsea system
1 Prospective interviewg examining howconceptionsof the landsea system might
change in the future
1 Refective exercise with participantsconsidering trends and critical uncertainties at
the landsea interfaceand using morphological analystsdevelopthree exploratory
scenariograpid Blue Growtland regional specialisatian I W. f dzS 52 2 ND G A |
regions on either side of the Channel aM@hannellingi 2 3 S KSNRX gAGK
cooperation andan ecosystem approach)
1 A second workshop where the scenarios were discudeedrder to identify a
preferred scenario
1 Followup interviews with participants and a final analysis of outputs

Outputs

An important part of the DessirR€ 2 A LINP OSaa ¢l a (GKS RSHB&t 2 LIYS)
association ofideads Y R WA 44 dzS OF NRAQ A Y éha @dtheipkojed ardai T T S NE
These were used in interviewBigure7 below provides an example of a mental map. In

addition to this, key findings of the project have been outlined and used to develop a set of
recommendations about the process of developingrsldavisions and the use of foresight
techniques to guide this approach.
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Figure7: Dessinemoi project:a 'Mental Map' of the Channel Area
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Application

Theexperiences of participants and operatiotedsons learned from the Desstn®i project
have been developed into a document thaghlights the use of foresight in the context of
developing sharedtrategiesand supports the work of agents involved in the management

and planning of the landea are, in particular state organisations, local authorities and
public bodieqsee Kervaredylichel and Trouillet, 2015)

Strengthsof Approach
1 Recognition that divergence of views may not be overcome

1 Emphasises the importance of understanding the procesicators developed and
how they should be mobilised following the participatory exercise

Weaknesses

1 Geographical scopeconsidered French side of the Channel only
1 Participatory, but only with a limited group of people
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Celtic Seas PartnershipFuture Trends

Context

The LIFE+ funded Celtic Seas Partner§BipP)Yocused on stakeholder engagement in
implementation of the Marine Strategy Framework Directive. @udion of this project
examined future trends in the Celti®eas marine region, witteferenceto what this means

for the achievement of Good Environmental Status (GES) and the need for an integrated,
ecosysterdbased approach to marine management. Theeriod considered was

F LILINRPEA Yl GSt & Hn éuile NBndsTwdR d6vereditencsektors (shippirg, C
ports, nature conservation, offshore wind, oil and gas, coastal defence, nature conservation,
fisheries, aquaculture, tidal energy, aggregates and tourism and recreation).

Methods Used
The Future Trends wkwas undertaken in five main phasesmbining both exploratory and
predictive approaches

1. Testing of draft scenarias stakeholder workshops to understand how they might
impact on the achievement of GES.

2. Abaseline analysisf the current state of play and drivers for change in the Celtic Seas
region (political, economic, environmental) was undertaken for the ten sectors.
Reports for each sector were shared with thematic experts for fact checking and
further comment.

3. Mappingof spatial impactsvas undertaken for each sector under the three different
scenarios. These maps were created by projecting forward trends for each sector and
incorporating knowledge on drivers of change (5&gire 8 below).

4. Responses to mapgere collded from thematic experts concerning their plausibility,
implications for development of each sectors and any potential
opportunities/conflicts they see arising from this development pattern.

5. Thefinal analysis and conclusiodsew together impacts of edicscenario across a
range of variables, including sectoral interactions, economic and social impacts and
impacts on the environment (ecosystem services and descriptors of GES).
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Figure8: Designation of MPAs under differestenarios

Source: ABPmand ICHnternational(2016o)

Outputs
Three scenarios werdeveloped for the Future Trends worla Business as Usustenario,

alongside two scenarios adapted from the UK National Ecosystem AssessiMatire @

Work and LocalStewardshipA full description of the baseline information and underlying
assumptions for eackcenariohave been made available on an interactive website which
features maps, a series of reports detailing methodology, baseline, scenarios, their analysis
and a final summary report.

Application

Besides providing material to inform recommendations from the Celtic Seas Partnership on
the need for transnational working to tackle common environmental problems and reduce
conflicts between sea users;enarios dveloped for theFuture Trends work have been taken

up by the Marine Management Organisation for use in developing plans for NW, NE, SW and
SE plan areasee Marine Management Organisation, 2016)

Strengths of Approach
1 Participatory, many stakeholderofn around Celtic Seas have had an opportunity for
input.
1 Builds on some already tested scenarios (from UK National Ecosystem Assessment)
1 Covers a broad range of sectors
1 Consideration of issues on sector by sector basis (with GIS maps) allows for renognitio
of potential tradeoffs that need to be made between sectors

Weaknesses
1 Design of stakeholder engagement led to widening of possibilities (many ideal
scenarios) rather than narrowing down and achieving consensus around a limited set
ofideas. Thesewel A FFAOdzAf (0 G2 AyidSaANIGS Ayaz2 [y W

28



Supportingimplementation of MSP in the Celtic Seas

1 Incomplete and old data used to produce some maps does not reveal true extent of

spatial impacts

SIMCekC1C1.2.1-D3

Cooperation in Fisheries, Aquaculture and Seafood Processd@HASHProject

Context

TheCooperation in Fisheries, Aquaculture and Seafood Processing (COFASPjvaopct

EU 7" Framework Programme project that ran from 2013 to 2017 and used foresight
methodology to determine the research agenda for the next 15 years+ related to fisheries,
aquaculture and seafood processifg do this, foresight techniques were used to develop
A0SYIFNA2a&a> RSLIAOGAY3A K2g
These scenarios were used to identignds, research questions and steagies for organising

F2dzNJ 4bSg

2 2 N¥ R¢

research and funding.

MethodsUsed

The foresight process followed five key steps:

1. Definng the system including the problem, boundaries, and horizon of the system and
subsystemsThis can include identifying elements outside theteysthat actors have no

control over, e.g. consumer demand.

2. ldentification ofkey variablegdriverg and building different hypotheses for the future for
each driver For each suisystem, mdicators that show evolution of the subsystem
understanding ofts evolution frends in the last 10/20 yeaysand hypotheses about the

future were considered.

3. Creaton micro scenarios for each subsystbsnassembling driverand hypothesesThis
process involves taking a hypothesis for each driver in asgstem and linking them
together in a logical and plausible storyline as illustrateBigure9 below (referred to as
morphological analysissee UK NEA, JRC (2008)).

Figure9: Assembly of micrgcenarios in a subsystem

DRIVER HYP 1 HYP 2 HYP 3 Micro-
Scenario

Driver 1 Hyp B

Driver 2 Hypi Hyp iii

Driver 3

Etc.

4. Outlinng possible future macro scenaribg assembling the micro scenaridsis process
is similar to assembling macro scenarios. For eachsgstem, macrescenarios were
linked together to create scenarios for the system as a whole.

5. Identification of uncertainties,challenges anapportunities Once the global scenarios
were developed, they were the subject of discussion and analysis by stakeholders. In the
case of the COFASP project, this meant identifying the research questions and
opportunities to support future developments ifisheries, aquaculture and seafood

processing.
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Outputs

¢CKNRPdzZAK GKNBS ail {SK2ft RSNJ g2NJ] aK2Llasx ¥F2dzNJ Wb
AGQa YSXQ 0S0O02y2YAO0 ONRaArAax 101 2F 022 LISNI
WC2NIMBRIIS X y20 42 4L SYRAR Aaz2fldAz2yQ o60f 243
SELX 2AGlIGA2Y 2F YIFENAYS NBaz2dNDSaosr WeKS Y2N
fisheries, greater public awareness and civil society engagement, recogniticro®fstem
ASNDAOSA0 YR W9! (i2LIAIQ 6SO02y2YA0 NBO2OSNES
with traditional species declining and greater public awareness of the marine environment).

These scenarios were then used to define key research chafleerting to marine science

in general, the environment, fisheries, aquaculture, seafood processing, value chains,
governance and the organisation of research funding.

Application

The scenarios were used to define key research challenges relating toensmience in
general, the environment, fisheries, aquaculture, seafood processing, value chains,
governance and the organisation of research funding. This has fed into the development of a
Strategic Research Agenda European fisheries to become mor#ieient, selective and less
destructive of habitats, leading to higher and more sustainable yields

Strengthsof Approach
1 Definition of system and boundaries enables clarity over whetdmentsor variables
will be built into the overall procesand stould provide justification of what has been
excluded
1 Provides a systematic approachdefining variables (drivers) and external forces that
may affect future development in the system
1 Is participatory and includes expert judgement

Weaknesses
1 Only usesone system in example for transnational cooperation on MSP several
systems (sectors/countries) may need to be considered separately
1 Development of micrescenarios using several permutations of numerous variables
within each subsystem may be time consami
T 'y AYF3AAYIl (A DS todntackolstekarios N@glired A O NP

2 hitp://cordis.europa.eu/result/rcn/200152 en.html
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Valuing Ecosystem Services in the Western Channel (VALMER) Project

Context

+! [ a9w gl a +y StS@Sy Llfundey s MEINEERREG IVWAChahiel2 y L.
programne, whichaimed to examine how improved marine ecosystem services assessment
could support effective and informed marine management and planning. The project ran
from September 2012 to March 2018ALMER project used scenario building processes to
engage stakeholderin the management of six case study sites within the Western Channel
between England and France. In each of the case studies, scenarios were combined with
ecosystem service assessment methods to assist in site management dediiter@nt
scenario buding techniques including exploratory and predictive scenarios were used across
the six case study sites. This variation in approaches demonstrated the flexibility of scenarios
to be interpreted and discussed by stakeholders in ways that they feel mogodable with.

Methods Used

In each of the case studies, scenarios were combined with ecosystem g&i8jEesessment
methods to assist in site management decisions. Different scenario building approaches were
used across the six case study sites,entihg stakeholder choice and demonstrating the
flexibility of scenarios to be interpreted and discussed in ways that stakeholders feel most
comfortable with. The case stydnethodsincluded:

1 Habitat mapping and determination of ecosystem services pravide

1 Bayesian Belief Networks and sceicological modelling of pressures and effects on
ES

1 GIS mapping of sites and ES provided

1 Assessment of cultural ES through online and-tactace surveys

1 PESTLE analysis and sorting of elements according to theitamperand probability
of occurrence to determine risks and opportunitiseeFigurel0 below)

1 Numerical modelling and muldriteria analysis

1 SWOT analysis of management scenarios

f UseofwS 3y A S NIXbaetdrndirle Godiz®nsus on the desirability and fbiiy of
scenarios

Outputs

For each of the six case studreas a set of bespoke scenarios were genergixtept in the

Poole Harbour case study where questionnaires asked participants about how changes to the
environment would affect their willingneso continue using the site). In addition, illustrative
maps and analysis of stakeholder inputs provided information to underpin management
decisions at each site.
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Figure1l0: VALMER Golfe Normad8reton case studydistribution of key elements following
PESTLE analysis

Source: Herry and Winder, 2015

Application

Each of the case studi@gms connected to site management decisigifer example, in the
Plymouth Sound to Fowey case study, ESA and scenario building were used to support the
environmental actions of the Cornwall Maritime Strategy. In the Marine Natural Park of Iroise
Sea, scendos for the adaptive strategies for management of kelp forests were developed to
support sustainable management of kelp forests.

Strengthsof Approach

1 Highly participatory in terms of defining the scope of each exercise (ecosystem
services to be consided) and decision making related to scenario outcomes
Multiple sectors considered
High degree of quantitative information used to support the definition of baselines
and implications of each scenario
1 Use of maps to visualise potential implications of escénario

T
1

Weaknesses

1 Examples only work on smaller scales where there is relatively complete data
coverage
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