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1. Project Summary

The overall objective of SPICOSA is to develop H-eeolving, holistic research approach
for integrated assessment of Coastal Systems sdhhdoest available scientific knowledge
can be mobilized to support deliberative and denishaking processes aimed at improving
the sustainability of Coastal Systems by implenrmgntntegrated Coastal Zone Management
(ICZM) policies. Based on a system approach, aithstiplinary assessment framework will
be developed with a balanced consideration of tt@dgical, Social and Economic sectors
(ESE) of Coastal Systems. This System Approach &naork (SAF) will be used to explore
the dynamics of Coastal-Zone Systems and potentinkequences of alternative policy
scenarios. Achieving this objective will requirer@structuring of the science needed to
understand the interactions between complex nataumdlsocial systems at different spatial
and temporal scales including the overall econoewvaluation of alternative policies.
Furthermore, SPICOSA will contribute to a more gntged science-policy interface, i.e.
specifically by developing and testing deliberatsupport tools for the transfer scientific
products to policy decision-makers, stakeholdeng, end-users. The SAF and its tools will
be implemented in eighteen coastal Study Site Appbns, which range from Norway to
Portugal to Turkey and to Romania, A SAF Portfationsisting of generic assessment
methodologies, specific tools, models, and new kedge useful for ICZM, will be
produced in a manner that is user-friendly and tgatde for future CZ researchers and
professionals. In addition, SPICOSA will generawvncurricula, training modules, and
training opportunities for academics and professa®imvolved in Sustainability Science and
ICZM implementation.

SPICOSA has a duration of four years from Febr2@g7 under a full cost budget of 14,300
KEuro with a EC contribution of 10,000 KEuro As i the Project focuses on integrating
new knowledge and methods throughout its 54 paitmsitutes from 22 countries and a
critical mass of researchers, stakeholders, pajpgratives involved in improving ICZM
throughout the European region. The Project’'s amgdion is strongly focussed on its central
objective, that of developing the SAF through acpcal combination of experience and
theory, and is designed such that its supportingotibes will provide an assisting synergism
to this SAF development, application and dissenonaflhe implementation design is based
on an iterative, accumulative manner such thatfalls products will be well validated and
that the community of researchers will grow alonghwthe evolution of the SAF
methodology for future use towards Sustainable [gveent in coastal zones.



SPICOSA Description of Work — 29/1/07

2. Project objectives

The overall objective 08PICOSA is to develop a self-evolving, holistic resear@praach
and support tools for the assessment of policyoaptior sustainable management, through a
balanced consideration of the ecological, social emonomic sectors of Coastal Zone (CZ)
Systems. Achieving this objective will require atracturing of the science and methodology
needed to understand and to quantify the respontee acoastal ecosystems, together with
their consequences to their social and economivices; when these ecosystems are
subjected to changing environmental and anthropogeanditions from local to global. It
will also demand integration through disciplinamgdathrough geographic, political, and
social scales. These efforts translate into shomalpjectives.

2.1 Create an operation8lystems Approach Framework (SAF)or assessments of policy
alternatives in Coastal Zone Systems. The SAF reosrge from existing knowledge and
evolve with new knowledge.

2.2 Overcome two critical challenges facing multididicigry science, that of creating a
working science-policy interfaceand that of qualifying and quantifyirpmplex systemsin
order that the SAF is scientifically credible anzerationally functional.

2.3 Implement and test the SAF over eighteen div&trly Site Applicationsthroughout
the European region, such that its operationalisis®t limited to any specific policy issue,
socio-economic condition, or Coastal Zone type.

2.4 GenerateSAF Portfolio consisting of generic assessment-methodologiesisidee
support tools, models, and new knowledge useful@a@M, in a manner that is user-friendly
and updateable.

2.5Improve theCommunication and Integration among the main actors and infrastructures
of CZ Systems that promote Sustainable Developmemimanner that is self-perpetuating.

2.6 Generate new opportunities facademic and professional Trainingn ICZM.

The project has only one central focus, that of aestrating the practicality of systems
thinking into the research and management of CbAstzes. Given that this experience will

be a learning curve for all involved, it is expetthat the level of achievement would not be
maximal. On the other hand, requiring that sevdrahdred researchers collectively
experience and contribute to the first objectiveedting the SAF protocol) will certainly

stimulate the evolutionary process required to higwva@ppropriate strategies in support of
Sustainable Development. All of the other objediae closely linked with creating this

SAF protocol, and in turn will produce a much geeaivolvement from academic to

commercial and to public endusers. In sum, thesgectbes are about creating,

implementing, and testing the SAF through expeianactivities that combine, in a

concerted manner, the methodologies from the tlseetors Ecological, Social, and

Economic and that engage society in the transtbddustainable Development in the Coastal
Zones.
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3. Participant List

Table 1 : SPICOSA PARTICIPANTS

Role| N° Name Short Name Country| En_ter E).('t
project | project
CO | 1 | French Institute for Exploitation of the SHEBREMER) IFREMER FR 1 48
CR | 2 | Consejo Superior de Investigaciones Cientific&C CSIC ES 1 48
CR | 3 | CNR Institute for the Coastal Marine Environment(I&M IAMC-CNR IT 1 48
CR | 4 | University of Saint-Quentin en Yvelines - C3ED uvSsSQ FR 1 48
crRl s %On;clnlr_tx;m Coordination of Research Venice Lagoon CORILA T 1 48
CR | 6 | Flemish Institute for Technological Research (V)TO VITO BE 1 48
CR| 7 | EUCC Med Centre EUCC Med ES 1 48
Centre
CR | 8 | University College of Bodg BUC NO 1 48
CR | 9 | Agricultural and environmental engineering reskar CEMAGREF FR 1 48
CR | 10 | TUBITAK Marmara Research Center (MRC) -I\I;lléBCITAK_ TR 1 48
CR | 11 | University of Algarve — CIMA UALG PT 1 48
CR | 12 | University of Western Brittany — IUEM UBO FR 1 48
CR | 13 | University College Cork (UCC) NUIC IE 1 48
CR | 14 | University of East Anglia — CSERGE UEA UK 1 48
CR | 15| University of Cardiff (610) UK 1 48
CR | 16 | University of Plymouth UoP UK 1 48
CR | 17 | Napier University, Edinburgh NUE UK 1 48
CR | 18 | University of Stockholm SU SE 1 48
CR | 19 | Université Libre de Bruxelles — CEESE ULB BE 1 48
CR | 20 | Hellenic Center for Marine Research (HCMR) HCMR GR 1 48
CR | 21 | Maritime Institute in Gdansk MIG PL 1 48
CR | 22 | Scottish Association for Marine Science (SAMS) SAMS UK 1 48
CR | 23 | DISY Information systeme GmbH (data basis mamegx) DISY DE 1 48
CR | 24 gl;ﬂvc;lggrl]lqeegnior Management and Formation of Susthira KMGNE DE 1 48
CR | 25 | SOGREAH SOGREAH FR 1 48
CR | 26 | Free University of Amsterdam IVM NL 1 48
CR | 27 | Institute of Oceanography, University of Gdansk DEEMO - UoG| PL 1 48
CR | 28 | Institute of Marine Research (IMR) - Dept. CZ IMR NO 1 48
CR | 29 | Baltic Sea Research Institute Warnemiinde (IOW) IOW DE 1 48
CR | 30 'lgzcsr;r;riz:]l tJDn_ll_\(Je_rslltgFgleg)enmark Danish Institdibe Fisheries DTU-DIERES DK 1 48
CR | 31 | University of Tartu - Estonian Marine Institute uT EE 1 48
CR | 32 | Middlesex - Flood Hazard Research Center MU-FHRC UK 1 48
CR | 33 | Aarhus University - National Environment Resedrtitute NERI-AU DK 1 48
CR | 34 | Institute for Ecological Economy Research 10eW DE 1 48
CR | 35 | University of Bremen, MARUM Uni-HB DE 1 48
CR | 36 | Bulgarian Academy of Sciences - Institute of Gcéagy - BAS | |0-BAS BG 1 48
CR | 37 | Delft Hydraulics Delft NL 1 48
Hydraulics
CR | 38 | Institute of Aquatic Ecology - University of had LHEI LV 1 48
CR | 39 | University of Tromso, Norwegian College of Fish&cience | NFH NO 1 48
CR | 40 | Danube Delta National Institute INCDDD RO 1 48
CR | 41 | JRC Institute for Environment and Sustainabili§s) EC-DG-JRC EU 1 48
CR | 42 | University of Haifa HU IL 1 48
CR | 43 | Envision ENVISION UK 1 48
CR | 44 | University of the Aegean - Lab. Of Applied Ersconomics. | EREOPE GR 1 48
CR | 45 | PC Raster PCRASTER NL 1 48
CR | 46 | University of Sevilla USE ES 1 48
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CR | 47 | University of Aristotle of Thessaloniki AUTH GR 1 48
CR | 48 | Enveco (Environmental Economics Consultancy) ENVECO SE 1 48
CR | 49 | Institute for Coastal and Marine Management (RIKZ) RIKZ NL 1 48
CR | 50 | Sagremarisco - Viveiros de Marisco Lda SGM PT 1 48
CR | 51 | Stazione Zoologica di Napoli SZN IT 1 48
CR | 52| Marine Hydrophysical Institute MHI UA 1 48
CR | 53| University of Southern Denmark (Marine Ecolé@conomics)| SDU DK 1 48
CR | 54| Association GEYSER GEYSER FR 1 48

4. Relevance to the Objectives of the Global Changed Ecosystems Priority

4.1 Strategy for Sustainable Development

SPICOSRA is directly focused on generating research metloggdo support policy and for
the transition to sustainability.

Sustainable Development is a major cross-cuttingedsion of EU policies. Major elements,
in relation to ICZM are Bird and Habitat directiye&genda 21, Lisbon and Géteborg
Strategies, Water Framework Directive, Sustainablmpact Directive, ICZM
recommendations and forthcoming Maritime Strategyy mew ICZM directive. This interacts
with most other thematic or sectorial strategiasralr or urban development, resources
management,...). SPICOSA aims at supporting the img@htation of SD framework in the
area of Coastal Zone Management by consideringnded for a better integration of
scientific knowledge into policies at the most ayprate level (subsidiarity). In the area of
ICZM it is widely accepted that the key processsmling to sustainability take place at the
local and regional levels and that higher levelatimal, international) should focus at
developing enabling, capacity building and monrigri frameworks. SPICOSA will
contribute to this process by considering the foilm strategic perspective. This will be
convened in the research activities of the prasatvell as dissemination and participation by
SPICOSA members in policy forums as experts.

4.1.1 Sustainability versus Vulnerability The historic evidence for the vulnerability of a
society to the depletion of its resources is ovetming (cf. Diamond, 2005). The present
global society is unquestionably no exception te ttend (e.g. Imhoff et al., 2004; Vistousek
et al., 1998) except that our modern society hdar ayreater capacity to understand and
document the process of resource degradation. tumiaiely, this capacity is not yet
sufficiently inserted into governance to reversesthtrends, many of which are irreversible
on human time-scales. The vast differences inipaljtcultural, economic, and educational
characteristics of the present global populatiomtrdoute to the non-resolution of this
dilemma, which, on a global scale, condenses, ¢thaace between default self-destruction
and active reorganization. If reorganization isoxur, it will proceed incrementally on
different scales. Reorganizing towards sustairtgbiin the coastal zone represents a
challenge in its extent and complexity, but it als@sents a strong advantage in that
experimentation and cooperation can be realizeduah more feasible political scales. Badly
needed are some examples of success where the aingmence with policy has made a
difference.SPICOSA aspires to constructing a framework for this uniloat can be adapted
to specific applications and that can evolve wdlkiamcing knowledge and changing issues.

4.1.2 Needed Transition The stability of our present global society is @asingly
threatened by the persistent degradation of nasysiems, which support it with goods and
services, caused by human interventions (over-eturg destruction, and disposal) in excess
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of these systems’ aggregate carrying capacity. €prently, on a global scale, the ratio of
resource-wealth per person is decreasing expotigtigh a half-life decay of two decades.
The global disparity in this ratio creates inequedi in economic and social conditions that,
in turn, generate political pressures. Recognitibthese pressures and our apparent inability
to halt or reverse these trends is forcing a ttemsito environmental and social
sustainability. Because of its population, the talasone (CZ) is the most important global
area of human habitat exposed to this threat. §pegithis wealth ratio for any specific CZ
requires integrating the over all available resesrgnumerator) and all their users
(denominator). It is further complicated becauséhbmumerator and denominator change
with time and space and, in addition, the usersnghaas a function of the resource
availability and social preferences. The questibrsaale is another compounding factor.
Both these resources and their users can each doggexh by influences external to a
particular CZ system, e.g. climate change, tourisngrating predators, etc. The resident CZ
ecosystems have evolved resilience to their prstiegi envelope of input variability. Human
interventions have significantly changed this Maifity, in amplitude and quality, beyond the
resilience of these ecosystems and have therebgased the probability of irreversible or
costly changes in their ability to support humaaisiies.

Essential to a transition towards sustainability is the quantification of the linkages between
natural-system degradation, decreased economic efficiency, increased social inequalities and
conflict generation; likewise, essential is the return linkage between policy change, more
social equity, better economic efficiency and more resilient, rich resource-support systems.
Quantification of these linkages will require a body of new knowledge, technology, and
methodologies and it will require collaboration between all sectors of society to design and
implement adequate policies. Snce there is no map for the transition to sustainability,
SPICOSA is investing that we know how to begin this transition and what set of ecological-
social-economic knowledge and what level of collaboration are needed.

4.1.3 Strateqgy Systems Theory would argue for a transition stgategt combines both the
human system and natural systems into a greateplegnsystem in order that their
interactions can self-organize towards a sustagnabhfiguration of mutual benefit. Simply
stated, achieving sustainability requires bothlligient information and feedback concerning
the responses of natural systems and of humanageueht.SPICOSA argues that, without
sound prognostic information, decision-makers camnake a soft-landing on sustainability
within an adequate time scale. It also argues shegnce and technology have reached a
sufficient level of competence to provide this feack to policy, but the disciplinary
structure of science and the inability to transitgdnowledge to the social sector have so far
blocked this feedback. All three &PICOSA’ s primary outputs directly support the EU
strategy for Sustainable Development: an operati@search framework for improving this
policy feedback, a practical suite of ecologicatiseeconomic assessment tools for
management, and an increased comprehension of inglmlidy and its practical
implementation among a critical mass of the CZ camity.

The SPICOSA products will enhance the capacity of Europe enttlnsition to sustainability,

in which human societies co-exist harmoniously dndgitfully with thriving natural
ecosystems.

4.2. Sustainable Development and ICZM

Sustainable Development in the coastal zone regjuare ability to optimize a balance
between the social and economic benefits derivedHbgnan Activities (HAs) with the
productivity and the long-term capacity of the gsbtsms to support these HAs. We perceive
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this goal of optimization, which is implicit in theP6 Work Programme, as a formidable
challenge for the CZ research community. We theecifaterpret the ICZM topic description
as indicative, rather than inclusive, of the setobjectives and approach needed for
measurable success. In this section, we addressp#wfic items included in the topic and
we reference the broader aspects inherent in the SA

4.2.1 Decision-Making Tools The decision-making or decision-support tools erngass a
wide range of information-packaging and commundaratools that may apply to channelling
scientific knowledge but also other source of kremigle towards end-users in the decision-
making processes. Prominently included in theseuseds are, of course, those politicians
making final decisions, but also those experts sadgi the decision-makers; or bodies in
charge of policy preparation, implementation, omitaring; or stakeholders influencing the
process; and etc. The System Approach Framewot&ipgrtto this category of tools that will
be referred iNSPICOSA as Decision Support Systems (DSSPICOSA will also work at
developing tools dedicated to helping the publibade that is much needed to increase
public support and stakeholders’ commitment towargstainability. They will be referred as
Deliberation Support Tools (DST). Communicationl$dor stakeholder-policy mapping and
the SAF Output as a science-policy interface arertvajor components of DST development
in SPICOSA. Relevance and utility of these tools is fortifieg the position that stakeholders
and decision-makers play in the SAF process: tpegif/ the type of decision they need at
the beginning and receive a tailored, interactimtorination portfolio at the end of the
process. Furthermore, these tools are not a oree-tumer dependent set. The SAF is
structured such it can:

* be user friendly and be delivered with instrusti@nd an adequate information base,

* evolve with new techniques and with increasedesalcawareness,

* be applied to any type of CZ issue throughoubgarand beyond, and

 produce communicable results to the entire sehdiisers.
The methodologies employed to generate these im@isplained in B.4.2, and the activities
for generating them are explained in B.4.3 (cf. &od, 2 and 3).

4.2.2 Describing Human_Activities (HAs) Often HAs within the watershed generate
impacts that are communicated to the coast througter or air transports, which then
combine with those HAs directly impacting the loweoastal terrestrial and aquatic
ecosystems. Tracing and evaluating these impaatk tm their causal HA becomes an
essential part of the EU Sustainable Developmenate&dly and requires coherent and
compatible exchange between EU projects involvedquantifying land-use practices,
pollutant discharges, and overexploitation of reses in coastal watershedSPICOSA
focuses on cause-and-effect relationships and odupmg scenarios such that changes in
HAs can be simulated relative to the impacts instalaecosystems and in coastal societies.
This focus emphasizes the important strategy ovignog prognostic tools to decision-
makers in order that policy can convert from rettv@ regulations to proactive planning and
negotiation. In additionSPICOSA will have a wide public exposure and thereby will
contribute to the necessary strategy of increagiaplic awareness to the methods and
concepts involved in transitions to greater susfality. The HA description is a
fundamental part of the SAF in the sense of idgnuf the cause of impacts elsewhere in the
CZ System. A range of activities is dedicated tahodological development in this area
(Nodes 1&2) to be tested while implemented in tB&S1iudy Site Application (Node 3).

4.2.3 Land Usel and Use is considered as a subset of Human AesviHAs), which form
an essential component of the CZ Feedback Loopir-Fg. 1. Changes in Policy ultimately

10
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affect change in HAs, even if the policy is direttat institutional change. In the vast
majority of cases, impacts in the natural systdarsd(or freshwater or marine) are the result
of land-use practices. For example, this statemsatild even include atmospheric
deposition, because land-use practices alter ##rilolition and its pathways through a
watershed.

Because Land Use constitutes an essential companetite reaction between Policy
decisions and their Impacts to natural systemstyipe and distribution of land-use practices
will be a consideration in nearly all of our sceaaralculations. It may enter into all of the
appraisals of all the SD dimensions. The fact thatlP partnership has a dominant number
of organizations dealing with coastal marine issuaiser than coastal terrestrial issues is a
reflection of their actual distribution. To compatesfor this asymmetry, the Consortium has
a number of strong partners specializing in Lané (¢.sg. CEMAGREF, FHRC, PCRaster,
VITO, INCDDD). In addition, it has added the WP A Epecifically to ensure good exchange
with EU projects involved in the Land Use Perspectie.g. SEEMLESS, SENSOR,
PLUREL). In this sense, we hope that SPICOSA wiinmate some of this thematic
imbalance among institutes and among their reseesatealing with ICZM by stimulating
avenues of research that are less focussed ompldiacy lines and more focused on
systematic problems.

The methodology of SPICOSA has no bias regardisggess relating to land or sea use or land
use. The importance of a no-bias approach is eabetnt the effectiveness of the
methodology. This logic stems from the strong imt&on between land and aquatic systems.
This interaction is two-way in nearly all casedyedt asymmetrical, in the sense that it is
often more direct in the case of land impacting aed more indirect in the case of sea
impacting land/society. An extremely simple examptauld be a situation where land runoff
impacts directly the sea and the impacted seadaitijrchanges the human use of the sea. In
the context of developing an integrated methodolbgyould be irresponsible to neglect this
two-way interaction. In fact, by considering timgeraction we demonstrate the necessity of
integrating quantifications along the three main $Dnensions in order to be of
comprehensive and practical tool for ICZM.

4.2.4 Assessing CZ DegradationThe basic rationale of the SAF is to trace thaesea of
environmental degradation (impacts) back to sonuecgocause, usually related to HAs, and
the policies, practices, and laws that control ¢hesuses. This sleuthing process cannot be
done without a good understanding of the impadtts, grocesses of degradation, and the
system function. This understanding cannot be wé&glein theSPICOSA exercise. However,
much more research has been focussed on desditil@sg impacts than on their causal links.
By completing and simulating the causal linkagesaikeincrease the current knowledge and
provide a more effective mechanism to monitor thanges in the rates of degradation as a
result of changes in CZ management. The enviroraheescription of the CZ enters in the
system design, where an information inventory isden@oncerning the specific impact
involved in the chosen Policy Issue.

4.2.5 Thresholds of Sustainability Our knowledge of system function has not yet aldw
us to well predict phase shifts (sudden degradpiionatural systems. This has become more
obvious with the recent increased frequency of remvnental collapses. While in hindsight
many of these have been diagnosed as a convergéseweral stress thresholds, which in
combination had caused the system to degrade dwer llevel of function (Hughes, 1994).
The EU emphasis on this problem is exemplifiedi®y THRESHOLDS and other projects.
This is exactly the kind of dynamic that shoulddfenterest to decision makers, because of
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the costs implied in these shifts and because efuttknown costs of recover§PICOSA
places a very high priority on a better understagdif the nonlinearities of the phase shifts
and on how to monitor the thresholds of sustairtghiht a system, which would give early
warning signals to researchers and managemennadeased understanding will result from
two activities within the project:

« from the non-linear simulations of the systentsnactions and the various cause-&-

effect chains studied, and

» from WP 6 System Output of the SAF protocol, veharconcerted focus is on

prescribing dynamic indicators that portray moreuaately the system sensibility to

these thresholds.

4.2.6 Data Management Systemdn aggregate the SSAs require the use of veryelarg
distributed, heterogeneous sets of CZ data (i.drahygical, biogeochemical, geophysical,
ecological, eco-toxicological, economic, instituta and social data). TI#ICOSA research
will not acquire much data. However, it will molaéi a large quantity of pre-existing data
and produce new information as an output. WP 9sdgacifically with data management for
the project. It will rely on international protosodnd standards for information storage and
delivery adapted to the needs of the Project amipatible with GEOSS. Remotely sensed
data represent a valuable mechanism for monit@ntyinterpreting spatial distributions and
change SPCOSA will generate new uses for remotely sensed daterms of monitoring and
interpreting system function. These will resultnfréVP 10.3 and in the individual SSAs of
WP 7. Consequently, we expect a mutual dialoguevdrst SPICOSA researchers and the
GEOSS initiative, both in the areas of utilizingaland in the development of new uses and
models for GEOSS datasets and environmental deemsaking tools. A strong link with the
GMES is expected with the WP 10.3 “Intelligent Mining” which targets new ways to
monitor coastal systems in order that simulatiordet® can be run in quasi-real time. In a
similar way, available social and economic infonmatis rarely used in the area of coastal
zone management. Protocols and standard used am ptilicy areas will be applied to
mobilize these data.

4.2.7 Broader Statement By improving our understanding how the CZ Systemctions
and how its components interaSBICOSA is designed to assist policy with decision-making
choices and scenarios for ICZM through quantitatind qualitative assessments, which are
more useful, more accurate, and more amenablestéotbcasting of consequences. In doing
this it will quantify the cause-&-effect linkages tdentify how impacts are connected to
multiple HAs in each of the above areas of Humdlu@mce at the most appropriate scale of
integration. It will objectively study the sociah& economic impacts of change. It will
indicate how and which alternatives are availableniake each of these areas of Human
influence less damaging taking into consideratiom perception of stakeholders as well as
the institutional capacities in relation to regatgtframeworks and governance structures.

5. Potential Impact
5.1 Strategic Impact.
SPICOSA will modify the quality and manner of integratitige results of research into the

governance of our societies, will broaden the @pbtesearch opportunities for commercial
enterprises, and will stimulate research and acadepportunities for sustainability science.
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5.1.1 EU Added Value The ‘systems thinking' inherent in the SAF, and practical
application, will have a positive influence towardsderstanding the sustainability transition,
with the research, academic, economic, public andnagement CZ communities.
Opportunity for the evolution of methodology andoexrmentation are hard-wired into the
design of the SAF. The broad distribution of SSAwl dheir connections with ongoing
projects will guarantee a wide exposure and dissation of information on all operative
levels. It will support the implementation of exmgf EU Directives and ICZM good
practices. It will also contribute to improved mgament, the reversal of coastal degradation,
and the more efficient and sustainable use of Caeys. It will produce tools, methods and
models that can be included into GEOSS. Finallilt contribute to the understanding of
social interactions within the CZ System and hoesthimpact the environment and future
policies. In sum, the design and approaclBRICOSA specifically contributes toward added
value for Europe through its activities, which will

1) Assess the causes of environmental degradatiothairdeconomic and social impacts

in the CZ at regional and global scales.

2) Contribute to achieving a ‘knowledge-driven sociéty responding directly to societal

needs and by enhancing the availability of scientknowledge to decision-makers,

industry and the public.

3) Restructure research by involving a critical magsEaropean organizations in a

common, broad set of objectives.

4) Stimulate new research efforts supportive of theréfiiirements on Sustainability.

5) Strengthen the European Research Area through atioovin multi-disciplinary

science, integration and cooperation between relseaganizations, SMEs, and decision-

making infrastructures on national and regionatlev

6) Advance Europe’s role as a leader in the methogolkmgd technology required

implementing Sustainable Development.

5.1.2 Research Innovation SPICOSA will be the first European-wide effort dedicated t
creating a multi-disciplinary framework for deliweg best assessments for policy options in
Coastal Zones. The ‘systems thinking’ inherenthie 8AF, and its practical application, will
have a positive influence towards understanding ghstainability transition, within the
research, academic, economic, public, and managgdZeocommunities.

The innovation ofSPICOSA project is in its design, its scope, and its foduss is reflected
by its creation of a synergistic dovetailing betweecial, economic, and natural sciences as
well as between public and private R & D, for exéenpy:
1) Explicitly addressing Coastal Zone systems at aesgmtative range of scales, types,
and exposure to human activities and policies.
2) Improving the direct links between scientific arsadyand the decision-makers, ICZM
practitioners, and the public.
3) Focusing on stakeholder interests and on pragroatcomes.
4) Seeking to offer transparent multi-criteria indarat alternative future development
scenarios, and applicable options for a sustainaddstal zone management.
5) Prescribing more intelligent monitoring schemegtovide quasi real-time inputs for
continued simulations of the key functions of thé £ystem.

5.1.3 Effectiveness as an Integrated ProjecBICOSA strongly supports the goals of the IP
instrument by integrating and strengthening theopean Research Area. The research
methodology proposed is strongly multidisciplinamyd will be implemented through the
research institutions, private enterprises and usmits networks of 20 countries, plus the
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Joint Research Centre of the European Commissiba.IF will effect change in research
and academic infrastructure, engage a critical nod<€3Z actors from the User and Public
sectors, and accommodate evolving technologieslaging public perceptions.

The durability of these changes rests on the opesdt practicality ofSPICOSA approach
and on its integration into the CZ community. Wdl wemonstrate this practicality by our
ability to deliver theSPICOSA products and to demonstrate their validity, effestess, and
applicability on a time scale closer to that ofi®othan that of researcBPICOSA considers
that the success of its approach depends equallhermuality of its science and on the
practicality of its applicability. By offering a amamon goal and a coherent approach over a
considerable portion of the EU coastal zorf#3COSA will stimulate change in European
coastal research and strengthen Member-Statesicipation regarding EU directives/
policies for the CZ including the Global Monitorifigr Environment and Security (GMES)
and Global Earth Observation System of Systems (&&)anitiatives.

5.1.4 Commercial Exploitation An important tenet ofSPICOSA is that commercial
exploitation of its research outputs is esserdiglan entrée into the socio-economic fabric of
society, to the transition towards sustainability/e have several work areas, which
potentially will spawn commercial opportunities amthich will enhance dissemination of
SPICOSA and related material. The coupling of simulatioftware (WP 8) with large public
databases (WP 9) is an incipient area of modeliadmn with great potential. The SAF
protocol (WP3 to 6) can be adapted easily to comialeapplications. Our review, use, and
recommendations of technical alternatives for snabde practices and observations (WP10)
constitute another area for commercial exploitatibhe participation of 10 commercial
organisations in the consortium is also an incenfitr such development.

5.1.5 Science-Policy and Stakeholder-Policy Interé@s By developing and validating the
Systems Approach Framework (SAF) and its Deliberatsupport ToolsSPICOSA will
have a strategic impact on shaping the interadbetween new scientific knowledge and
policy, on one hand, and on the efficiency of comioation between stakeholders and
policy, on the other hand.

5.1.6 Ecological AdvancesSPICOSA will contribute to securing better ecological atafor
future generation by reducing the risk of irrevielesilosses in ecosystem biodiversity and
function, increasing the ecosystem health and mtddty; supporting more environmental
friendly practices and remediation/mitigation staés; and by raising the awareness of the
environment as our support system.

5.1.7 Societal Improvements Preserving and enhancing the potential for envirembal
benefits for present and future generations willprove social conditions. The
implementation of more equitable environmental fagons, and possibly a reduced need for
such regulations, will result because of tHICOSA effort to stimulate greater public
awareness about sustainability, improved partimpabf stakeholders in policy-making,
better institutional design, and improved toolsrsolving user-conflicts.

5.1.8 Europe’s coastal zones’ economic competitivess A third of the European
population lives today within 50 km from the coamstland about half at less than 100 km.
Still coastal areas experience a positive net loalaof their demographic trend. The
economic competitiveness of European Coastal Zemetical. SPICOSA will contribute to
the CZ’s economic enhancement by improving sustédihaof the flow of market and non-
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market net benefits derived from coastal ecosystseoygporting economic efficiency of uses
by reducing externalities and their associatedasamsts arising from damaging HAs and
inefficient management; and market stimulationsiastainable technologies.

5.1.9 Information Dissemination A whole range of activities (WP11) is dedicated to
constructing a strong Dissemination and Media Plan promulgating project-related
information to the research community and to vamicend-users, policy/management,
stakeholders, and public. The Study Site Activiiiah also provide many opportunities for
direct interaction with the policy-making processlatakeholders at local and regional levels
and they will address issues of governance in tmgext of ICZM typically with the Area
"End Users" defined in the GEOSS architecture adtlinewater, ecosystem, agriculture,
fisheries and biodiversity. Likewise, a plannedselacollaboration with the Coordinated
Action ENCORA through thematic links will enhand¢®gtcommunity exposure &ICOSA
activities.

5.1.10 Training in_Sustainability Science Work packages 11 and 12 will focus on the
transfer of knowledge to academic and coastal pstdeal communities through the
development and delivery dPICOSA training courses across the SSAs. The partners
involved in this work package will draw from exiggi training experiences (e.g. Erasmus
Mundus, Marie-Curie Programmes, CoastLearn & Cdrgpgwojects) to deliver an effective
response to training needs in Member States, talgsiges such as local specificity and
language into consideration. Dedicated trainingvaiets will help to build capacity in ICZM
among coastal professionals and young researdhepgrticular, participants will obtain an
enhanced understanding of the inter-relationstipsimpact on the sustainable development
of the coastline, including the physical, sociadl @onomic aspects of sustainability science,
inherent in the Systems Approach Framework. Thaitr@ of trainers will be an important
component of Node 5 to ensure effective transfétaloif capacity building skills across the
region.

5.1.11. Links with other Research ActivitiesBy design,SPICOSA requires the insertion of
the best available knowledge and methodologies the®o SAF and thereby necessarily
requires close connections to relevant ongoingeptsj In addition, many of the Participants
are involved in the suite of relevant internatiomabjects, listed in Table 2. These
interactions are facilitated and coordinated in BM/.2, which will be responsible to build
and maintain close interactions with those projentsst relevant t&&PICOSA objectives.
Coordinators of main on-going IPs related to land eesources use will be invited to join or
to be represented in the External Scientific Revikamel as well as to interact directly with
SPICOSA community by participating in SPICOSA fomiras well as electronic group
discussions.
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Table 2 : Main ongoing or recently terminated projets linked to SPICOSA

Description Objectives Funding |Duration |More info Contact
SEAMLESS Research and policy project that aims at | To develop an integrated and EU FP6 2005-2008 | http://www.seamless- Martin van Ittersum
the generation of an integrated operational framework called Integrated ip.org (Wageningen University)
System for framework with computer models and SEAMLESS-IF Project seamless.office@wur.nl
Environmental and | 3pproaches for ex-ante assessment of
Agricultural alternative agricultural and
Modelling. Linking environmental policy options for
European Science sustainable development in Europe.
and Society
SENSOR Involving 33 organisations from across Development of Sustainability EU FP6 2004-2008 | http://www.sensor- Dr. Katharina Helming
o Europe, it takes an interdisciplinary Impact Assessment Tools Integrated ip.org/ (Leibniz-Centre for
Sustainability approach covering biological, social and | (SIAT), which decision makers | Project Agricultural Landscape
Impact Assessment: | aconomic subjects. can use to assess how new Research) sensor@zalf.de
Tools for policies may affect land use and
Environmental, as a result impact upon broader
Social and Economic sustainability issues.
Effects of
Multifunctional Land
Use in European
Regions
EFORWOOD Four_—year integrated _project that Dev_e_lopment of a quantitative EU FP6 2005-2009 http://www.thresholds- | Prof. Kaj Rosen (The
N provides methodologies and tools that decision support tool for Integrated eu.org Forestry Research
ig:gggg'myo:‘n:ﬁ:m will integrate Sustainability Impact Sustainability Impact Project Institute of Sweden)
Forestry-Wood Chain Assessment of the whole European Assessment of the European kaj.rosen@skogforsk.se
Forestry-Wood Chain (FWC) Forestry-Wood Chain (FWC) and
subsets thereof (e.g. regional),
covering forestry, industrial
manufacturing, consumption and
recycling.
THRESHOLDS | THRESHOLDS carries out innovative The THRESHOLDS IP will EU FP6 2005-2009 http://www.thresholds- | Prof. Carlos M. Duarte
crosscutting research to develop, improve | develop an innovative target- Integrated eu.org (IMEDEA - Instituto
Thresholds of and integrate research tools and methods | setting procedure, encompassing | Project Mediterraneo de
Environmental supporting the formation of sustainable | both the environmental and the Estudios Avanzados)
Sustainability strategies. socio-economic dimensions cduarte@uib.es
required to formulate robust
policies ensuring sustainable
development
NATURNET- New education and decision support The improvement of knowledge | EU FP6 2005-2007 www.naturnet.org Karel Charvat
REDIME model for active behaviour in sustainable | and the provision of education Integrated charvat@ccss.cz
development based on innovative web concerning all aspects of Project

services and qualitative reasoning.

Sustainable Development.
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Description Objectives Funding |Duration | More info Contact
MarBEF A network of excellence funded by the European| To bring together the presently dispersedU FP6 2004-2009 www.marbef.org Prof. Dr. Carlo Heip
Union and consisting of 82 European marine units of scientific excellence in Europe| Integrated (Netherlands Institute of
Marine Biodiversity | institutes, is a platform to integrate and disset@n| and will create a virtual European centféroject Ecology; Centre for Estuaring
and Ecosystem knowledge and expertise on marine biodiversity, | of excellence in marine biodiversity and and Marine Ecology)
Functioning with links to resqarchers, industry, stakeholdeis iecosystem functioning marbef@nioo.knaw.nl
the general public.
ELME ELME brings together a necessarily large | To provide the best available scientific| EU FP6 2003-2007 www.elme-eu.org Laurence Mee (University of
. consortium, covering all relevant information for predicting the likely Integrated Plymouth)
European Lifestyles | gjsciplines and regions. impacts of major economic, social and| project
and Marine institutional changes within Europe on
Ecosystems marine ecosystems.
DITTY Development of an Information To develop the scientific and EU FP 5 2003-2006 | www.dittyproject.org Dr. Michel Retourna
Technology Tool for the Management of | operational bases for a sustained (Organisation Biologique et
European Southern Lagoons under the and rational utilisation of the Fonctionnement)
influence of river-basin runoff available resources in Southern
European Lagoons, taking into
account all relevant impacts
from agriculture, urban and
economic activities that affect
the aquatic environment.
ENCORA European network project build on European platform for sharing EU FP6 2006-2009 | www.encora.org Job Dronkers (RIKZ)
national and thematic networks dealing knowledge and experience in Network
with coastal management coastal science, policy, and project
practice
PLUREL Study of Rural Urban Regions (RUR) To develop new strategies and | EU-FP6 2007-2011 Prof Kjel Nilsson, Danish
based on the concept of Functional Urban | innovative planning and Integrated Center for Forest Landscape
Region as an urban core and its forecasting tools for developing | Project and Planning

surroundign commuting ring, including
areas of recreational use, food supply
and nature reserve functions in rural

areas

sustainable rural-urban land use
relationships
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5.2 Contributions to standards

The setting of standards is a major component bfipyolicies. In the course of the review of
natural and social processes at work in the coagttems, both to elaborate methodological
frameworks and for application purposes, standeztiged to water quality in watersheds and
coastal waters is expected to be the major areaewthe evaluation of standards adequacy will
take place. In additionSPICOSAwill analyze the motivations and implications céttang
standards.

5.3 Contribution to policy developments

SPICOSAwiIll address all major aspects related to suskdéndevelopment of coastal zones in an
ICZM perspective. ThereforeSPICOSAwill deal with issues directly connected with the
preparation and implementation of EU policies ardicyg initiatives including, e.g., ICZM
Strategy and Recommendations, the Regional PqlidMster Framework Directive, Nitrate
Directive, Common Agricultural Policy, Bathing Wat®irective, Soil Thematic Strategy,
Sustainable Impact Assessment Directive, EIA/SESislation, Rural Development Policy,
Habitats and Birds Directives, the Convention foiol8gical Diversity and forthcoming
Maritime Strategy and new ICZM recommandation. #padly, it will contribute strongly to
tools and methods for defining sustainable prastfoe land and resources use. The involvement
of large European networks will strength8RICOSAs interaction with policies. For example,
the Coastal Union — EUCC Med as a participant mdintain information and activity links with
ongoing pan-European or regional EU projects, V@#M practitioners and decision-makers.
SPICOSAwiIll actively participate in the ongoing debate fbe definition of a maritime strategy
for the EU and of an ICZM agenda following the destoation programme and the 2002
recommendation for ICZM. The Study Site Activitiedl also provide opportunities for direct
interaction with policy-making process at local aadional levels.

The process of translating the ICZM objectivesiagdrom a political or scientific reflection
into regulatory frameworks is very slow and goesniany different directions across European
countries. The same thing is observed all ovemtbdd. The ICZM demonstration programme
initiated by three DGs of the European Commissias et to pave to way for regulatory
initiatives at the European level. The review ot ttwvork conducted in the sites of the
demonstration programme has concluded that theeeliti® scope for EU regulations in the
field of ICZM and that the diversity of issues acmhtexts would rather call for a progressive
move through local and national initiatives. Regagdhis situation, the European institutions
have limited their action to producing recommermiai as a first step. The second step,
presently under political and technical review, Wohe to produce a EU directive on Coastal
Zone Management. Within the context of the breadtlocal and national pieces of regulation,
the European initiative should become the focahpof the policy debate. By emphasizing the
juridical dimension of institutional frameworks f&€ZM in the ESE AssessmentSPICOSA
will largely contribute to this debate. Furthermoumder its activities to develop science and
policy interfacing,SPICOSAwiIll construct a deliberative tool for multi-scatgeraction between
its study sites and the policy at the Europeanlleve

The IP will work in close relation with local stdi@ders and policy-makers within the SSAs. As

such it will develop an empirical knowledge abaut@esses and difficulties in implementing EU
strategies at the field level. Because most reBesdnvolved in the IP also intervene as experts
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at different level of EU policy framing and evaligat, this expertise will be made available in
various contexts of policy formulation. This expsetcould also be called upon on an ad-hoc
basis to participate in consultation or other ekfmums in relation with the on-going processes
of monitoring the implementation of 2002 ICZM recmendation, monitoring the integration of
coastal waters in the implementation of the WFD,nitawing and expanding the field of
implementation of Natura 2000, elaboration the kfae Strategy of the EU, preparation of a
new ICZM recommendation (eventually to become theugds of an ICZM directive). By
publishing special issues of SPICOSA newslettathenformat of policy briefs and by actively
contributing to networking and dissemination atiéd of the CA ENCORA, the IP will also
directly participate in the policy process.

5.4 Risk assessment and related communication stesgy

No risks are associated to the development cERPICOSAP.
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6. Outline implementation plan for the full duration of the project

6.A - Activities

This section gives an overview of the scientifiadaechnical approach by summarizing its
uniqueness of design and the innovation of key @orapts, by outlining how its activities
interact to achieve its objectives, by outlining flanction of its activities, and by explaining its
contingency plan for success. Certain terms aré usthis document that are context-dependent
and therefore require definition to avoid confusion

We define the termcbastal zoneg following the definition of LOICZ as a geograghiegion
consisting of the “long narrow boundary betweendlamd ocean that is a dynamic area of
natural change and of increasing human use”. Inctrgext of LOICZ and of SPICOSA, the
width of this boundary varies not only geograpHicah terms of size of watershed and
continental shelf, but as importantly by a naturahtinuum between terrestrial and marine
ecosystems and by the extent to which HAs, regssdbé physical boundaries, interact with this
continuum.

The term‘system’implies a more functional definition that a sphatiae, although the two may
overlap. Since, the universe contains a continatimteractions on all scales and all functions,
functional clusters of these interactions are ofteh well described by a specific scale as one
uses to describe a physical quantity. As a resdt word is used to convey a specific
functionality, which may or may not have a cleaatsg extent, e.g. gravitational system. A
corollary is that any system fits into a largerteys and itself contains smaller systems.

Relative to the above definition of a Coastal Zdhe,geographic sense is most commonly used,
as in statements like “high population centres faeguently located in the coastal zones”.
However, the non-geographic use of the CZ sugdesiadaries defined by human activities or
by strong interactions, even interior to the c@sstlam construction in the headwaters of a river.
For SPICOSA, this emphasis on human-use functidergrstrongly into our definition, and
consequently we use the term CZ System to refardpecific CZ that is defined by the relative
strength of these interactions. In this case, abmuraf different spatial scales may be implied for
its primary components (sub-systems). Furthermaighin the application of the SAF, any
given CZ System is redefined for the purpose oti$stng on a particular functionality specific
to a question about this System (e.g. Policy Isslie)ther words, the SAF begins with the full
CZ System and then reduces the functionality teigdeospecific answers.

The term‘scale’ is also used both generically (e.g. the degreesioe of a problem) and
specifically to refer to a dimension, as in lengtiale. In the SAF, it is used in both senses. For
example, reducing the scale of the problem wouldmesducing its size or complexity and,
simply, downscaling the problem; or when used fairaulation conducted at a shorter time
scale, it would mean making calculations at shdmee intervals.
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The term“model” is also frequently used in a generic sense to songgtor some system,
physically, mathematically, or conceptually. Theldéerent model forms are usually understood
by the context or by modifying adjectives. In eadase however, the purpose of the model may
vary in the way in which it represents a systera, statically (as a function of space, or
components) dynamically (as a function of timetimre &space), Dynamic models can be run in
hindcast or forecast mode for simulating past respoor future response. Modern dynamic
models are almost exclusively mathematical in regméation. In Spicosa we will describe a CZ
system using conceptual models for planning andegorténg the structure of our quantifications.
For the downscaled quantifications, will use a dyita non-linear, simulation model with time
as the primary independent variable, in which spacepresented virtually (spatially integrated
guantities) but with inputs from dynamic geophysimmadels. With more advanced applications,
we plan to use spatially coupled simulation models.

In the context of this project, the phraseD‘' dimensiorisrefers to the three major sectors
(natural, social, and economic) of Sustainable p@ment (see Sect. 6.1.1 c for further
discussion). They are referred to as dimensior@riphasize the complicated dependence of SD
on these sectors, i.e. SD is functionally dependeneach and all of these dimensions and on
their interactions. The terrmiultifunctionality is used to refer to these interactions, again, to
emphasize that in order to be effective any SDcgdhitiative must consider these interactions
in order to obtain a sustainable balance betweerséhvices and use of each of these sectors.
For example, natural systems provide multiple seviand uses to human society and its
economy, and reciprocally human society and itsnesty provide multiple damage or
protection to natural systems. SPICOSA is contnilguto the quantification of these balances in
order that more stable, productive relationshipseaolve for CZ systems.

6.1 Research, technological development and innovai activities

Our research approach is based on an innovativetata of the Systems Approach, which

incorporates the ecological, social and economitedsions of the Coastal Zones together with
emerging concepts on system complexity. For the sdiclarity regarding the SD dimensions,
we use the adjective ‘ecological’ to refer to thatpn of the CZ system relating to the non-
human components, the adjective ‘social’ to thditungonal, policy and cultural components,

and the adjective “economic” to the monetary congmis of the CZ system. These three
adjective will be referred to as ESE. The main pagoof our adaptation is to develop a holistic,
pragmatic framework for guiding policy decision rrak which we refer to as Systems

Approach Framework (SAF). It includes interactietipatory procedures for stakeholder
mapping and policy scenario elicitation as weltlebberation over SAF output.

6.1.1 Design Concepts of the SAF

a) System Concepts

The Systems Theory (Bertalanffy, 1968), states ttwhplex, non-linear systems function
differently in vivo than a separate scrutiny ofitr@mponent parts might indicate. The goal of

the Systems Approach is to devise strategies toa@xinformation on the functioning of
complex systems that could not have been garneoed & sequence of subsystem-scale studies.
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Fundamentally, this requires the best-possible staeding of the processes and dynamics of a
system. The theory of Biocomplexity (Kauffman, 1p3uggests that self-organization is a
function of the diversity and interaction of itsngponents, i.e. many diverse components
constructively interacting can evolve to a more ptam organization that better optimizes its
available resources. This suggests that systemsssoncerning resilience and recovery need to
devise system indicators of the strength and numbferinteractions (Patrizio, 2004).
Furthermore, according to Goédel's Theorem, we cammalerstand how a system functions
unless we also know what are its external influsrazed controls. This means we must be able to
well prescribe the external interactions of whatesystem we define.

An essential characteristic of quasi-stable systentbeir capacity to self-regulate to external
inputs through internal interactions. These extemauts often exceed, in substance or intensity,
those occurring naturally. Because natural systenmgganize slowly to large changes in energy
or mass inputs, but can degrade quickly becausthesie inputs, major human interventions
inevitably lead to a spiral of degradation. Thisaigely because the time scale of degradation is
generally quicker than that of recovery and becanary of the HAs develop independently of
trends in the state of the natural system. If adnuisociety is to co-exist with their supporting
natural systems without degrading them, it is irapee that it learns to anticipate changes and
correct its activities. As mentioned, the systeat thie want to study must be extended such that
these previously considered external inputs, bedoteenal, reactive components of the system.
We also must require the best possible informatiorthe function of the ecosystem and on its
internal interactions in order that we can simulédecombined response to projected external
influences, including policy choices. Finally, tcake these responses useful, we must convert
them into scenarios adaptable to economic valusitéord to social assessments. Because these
are complex systems, we must be able to distinginsbur interpretations, between the level of
uncertainty introduced due to our methodologiestaatidue to our lack of knowledge.

The parallel can be made between natural systeths@gial systems. An important difference,
which must be considered, is that while naturatesys operate with available energy as the
controlling variable, whereas economic systemsnuseey, and social systems use acceptance as
controlling variables. Institutional change, as thaor outcome of policies, often translates into
changes in social concerns and preferences thasaanewhat analogous to all the systemic
characteristics mentioned above. An important cbffiee is that the modelling of social
processes is much less easily translated fromafifeexpression to numerical computation.
Economic relations within the social system haveaaticular status regarding quantitative
measure because a large part of economic phenoraenae measured in commensurable units,
i.e. monetary terms$SPICOSAs dedicated to demonstrating these conceptseicdhtext of the

CzZ and to work at a better integration of intenmagtiecological, social and economic
components. Practically speaking, the better weucalerstand the CZ System, and the more we
can improve the quality of the interactions betwasrcomponents, the greater chance we have
of self-correcting to a more sustainable configarafor our CZ Systems.

In sum, the most prominent concepts that governapproach towards meeting our objectives
are:
1) One cannot reliably extrapolate to the functionmiga complex system from studies of its
components because of potential changes in systeetidn occurring due to synergistic
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interactions between these components. This regjtheesystems approach.

2) The definition of the system studied must incluale components that have strong,
external interactions (as fisheries, tourism); the definition exclude non-interactive or
weakly interactive components and treat them asutingas atmospheric deposition,
navigation).

3) This manner of definition requires the inclusidrihe social and economic drivers into the
studied system, because they constitute strongnhadtenteractive drivers; and it requires the
inclusion of policy change as a major control meg$ra for achieving CZ system stability.

4) Representations of the system studied must albowHanges in its dynamics as a result of
internal changes (by e.g. loss of components,ieas# thresholds, etc.) and its response
must be continuously validated and monitored. Timslerlines the need for successful
hindcasting models and a concerted research éffariderstand the internal interactions.

5) Systems issues concerning resilience, degradasind, recovery require sophisticated
system-indicators, e.g. providing information otemnal interactions (strength and number)
between components, in addition to those availadimrding the status (composition and
distribution) of components. This sets a higheonily for dynamic indicators that can
anticipate non-linear changes, for designing iigfefit monitoring of a system’s response and
health, and for translating scientific informati@n decision makers.

6) In considering the sustainability requirements éorcombined system containing the
Ecological, Social, Economic components a commaguage must be found to describe the
interactions between these components and a comartable for making value estimates;
e.g. a conceptual qualitative capacity to undedstystem function and a common monetary
base for evaluating costs and benefits of deciso@marios.

b) Coastal Zone Feedback Loop (CZFBL).

Historically, the default correction loop involvéisat human society waits until the damage is
obvious before reacting to adapt, mitigate, orexdrthe situation (external loop line in Fig. 1).
Most commonly, society reacts by adapting to thenge in the goods and services provided by
natural resources. In times of accelerated degoagathere economic and social risks are more
obvious, society commonly reacts through regulatopntrols. Arguably, exercising the
precautionary principle would be more prudent, &l s cheaper in the long run, to anticipate
changes and implement solutions before damage sacthis is the goal c8PICOSAi.e., to
provide new knowledge and technologies directestrahgthening a shorter, internal information
feedback loop, which begins and ends with the pdiiecisions, and thereby facilitates more
preventive, proactive decision-making. By employitig integrated Ecological, Social, and
Economic (ESE) Assessment bSRICOSAwill increase the potential for quick evaluatioh o
policy changes. While it is designed primarily tasp information directly to Policy, the
SPICOSAloop (internal loop line in Fig. 1) will also entn@e the default, outer loop through
simultaneous dissemination of information and kremgk to stakeholders, users, and the public.

The implication of a research framework based @ dhbcelerated CZFBL requires disciplinary
integration of science in its broadest definitiparticularly in considering strongly-forced, open
systems in the sense that the conditions on eremgyinformation are continually changing
making improbable any steady-state solution in @awaf a “continuum of reorganization” of the
dynamics and structu3re of the system. Much ofd@nge that occurs is stimulated by non-
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linear internal reactions to trends in externatiiog. These changes may arise in mass storage in
food web structure or pressure over water resouaras can be irreversible. Thus, in order to
understand the degradation of our natural ecosgstera must include the larger CZ System
composed of the public policies, economic, andetaticomponents that influence and control
these ecosystems, as illustrated in Fig. 1.

( COASTAL ZONE SYSTEM h

CHANGE in CHANGES + in
POLICY PUBLIC AWARENESS

INSTITUTIONAL
CHANGE
ESE ASSESSMENT
CHANGES | Coastal Zone ECONOMIC
in
HUMAN ACTIVITIES Feedback LO0,0 ww-
ENVIRONMENTAL
v

CHANGE in
FORCINGS

CHANGES in USER
RELATIONSHIPS

Switches: E=effectiveness, R=resilience, K=knowledge, C=communication, B=bias

\ /

Fig. 1: Coastal Zone System Information Feedback Laps (CZFBL) The default loop is
shown as a thin external line, and 8RRICOSAoop as a thick internal line. The default loop is
slow in forcing policy to be reactive to problemsany of which become irreversible; while the
SPICOSAoop is prognostic and allows policy to be pre@mary regarding serious losses. The
Ecological-Social-Economic (ESE) Assessment boxasgts the central activity 8PICOSA
The small diamond boxes represent critical threslwainstraints on the interactions between
components of the system, which need to be propediesented for successful forecasting of
policy scenarios.

c¢) Ecological-Social-Economic (ESE) Assessment

The key link in theSPICOSAscience-policy feedback loop is the integrated ESEessment
component of the CZFBL. While the need for somehowing these disciplinary components
has been expressed in various forms, here we @nsias a fundamental dynamic to the goal of
Sustainable Development. Our deliberate emphasitheoretical and practical aspects of the
ESE concept is reflected in the structure and fanatf SPICOSA
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Concurrent and combined assessments involvinghedetof ESE components are essential to
providing realistic portrayals of policy choicesadb of these components has been well studied
in the sense of each representing a complex systgm its own function, structure, and
composition. The institutional, governance, anduwal dimension (Social) and the economic
dimension (Economic) are commonly considered asragp dimensions from each other but
have been rarely successfully integrated with edlsar nor with the Ecological dimension in the
form of operational tools in the field of ICZM. Ro} evaluation generally suffers the lack of
economic evaluation that would provide informat@nthe sensitivity of variables such as costs
and benefits (market and non-market) or employmientards resource management or
environmental protection alternatives. Relativedgd recognition is given to the challenges to
policy evaluation posed by institutional arrangetagme. the design and implementation of
property-rights structure or forms of governanceefétences and social norms also play a
significant role that needs to be recognized. W# wiovide an improved balance and
integration of the dynamics of these social andnenuc components in relation with
anthropogenic pressures on natural systems. Signtfy lacking also is a better identification of
the interactions between these social and natamralponents within the context of the larger
system. These interactions are essential tSEHEOSAdesign.

To achieve this SPICOSA will focus on evaluating tensitivity of economic variables to
variations in properties of natural resources aadditions of access and on mapping the
controls, constraints, and multi-functionalitiesspd by the socio-economic sectors, e.g., public
acceptance, legal constrains, probabilities ofciffit enforcement, etc. These will be inserted
into the simulations in the form of multivariatenfitions, thresholds, switches, options, etc. The
overall ESE assessment would involve both qualiatind quantitative descriptors of the system
plus interpretative information from component letcethe highest possible level of integration.
In addition, it will ensure comparability of altetive scenarios, discriminate their short and
long-term implications, conduct stochastic and ity analysis of the results, provide
measurable criteria, and will be presented in @ilyyeommunicable format to stakeholders and
policy-makers.g
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6.1.2 Key Methodology Components of the SAF

The underling goal of Sustainability is to optimip®litical and economic strategies for
preserving equitable social benefits without damgghe productive potential of its resource
base. Because most urbanized CZ Systems are strgpgh (large mass and energy inputs), the
local natural systems provide only a portion ofirthietal inputs needed to sustain the resident
society. Therefore, inefficient wasting by the urizad component impose an abnormal burden
on the surrounding natural systems of absorbinghngueater mass and energy fluxes compared
to their carrying capacity. This situation placesgreater requirement on minimizing the
degradation of natural systems and, equally impg@rtan optimizing its productive potential.
Simply put, our exercise is to anticipate the resgoof the supporting natural systems to
changes in the way in which they are used diremtlyndirectly by the local society. For this
reason we focus our project towards improving dailitg to understand and simulate changes in
the CZ System caused by changes in the four gensealareas (Habitat Modification, Waste
Products, Pollution, and Harvesting), policy ardas with regulatory controls, planning,
development, changes in governance. etc.), an@lsa@as (as institutional constraints, public
acceptance, resource use, etc.).

In the SPICOSAapplication of the SAF, Policy has a role as & tgpcontrol mechanism, which
can influence change through out the CZ systenespanse to information from its constituent
components. Thus, the goal is for science to pewdtter quality information through its
deliberations with Policy. For this reason, we m#ke interaction with policy the starting and
ending point of our SAF. However, this goal is higtited to the direct science-policy interface
because it necessarily must also tailor its outfsutthe other sectors (formed by local
stakeholders, institutional structures, and pubhd-users) that play a strongly determinant role
in policymaking. Simply put, the information fromasearch must objectively be presented to all
sectors involved. This requirement, in turn, empess the necessity that the SAF
methodological be tested in a significant numbesaafially diverse CZ Systems in Europe.

An important requirement of the SAF is that it mietindifferent to the type of CZ system being
analyzed and therefore can serve as a common mddiumvestigation and exchange between
the scientific, economic and political sectors ifrea in implementing sustainable management
of coastal zone systems. Since all three of thestoris are interdependent, in which a mal-
function in one affects the others, an approachehhances the information exchange between
these components would have high validity. Thithes basis of the CZFBL explained in Fig. 1.
The objective is to generate diagnostic and pragnasformation that would tend to dampen
damaging, and reinforce constructive, perturbationthe system. Our goal can be described as
an attempt to short circuit the default informatlonp, which functions on a geologic or genetic
time scale but does not function quickly enouglprevent irreversible or costly change brought
about by modern development.

The SAF is the umbrella methodology for facilitgtithe SPICOSAloop in the CZFBL and for
achieving its overall objectives. Incorporating thleove concepts into the SAF involves five
major methodologies, all of which are based ontexgsmethodologies, and each of which are
adapted explicitly for th&PICOSAapplication.We would underline one important caveat: that
the goal of SPICOSA imot just to propose the SAF protocol, butt&st, and iteratehe
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integration ofthese methodologiesithin the Study Site Applications (SSASs) in order that o
SAF its products,and its proceduresan be more explicit and moreseful to the researcher,
policy, and stakeholder communiti®ge use this section to provide an overview of thesgr
components, while the SAF implementation are elaiedrin terms of specific tasks in the Node
Activities (6.1.5)

a) Systems Approach adapted for the SAF

For developing the SAF, we will expand the convamai application of the Systems Approach
to the larger CZ System of Fig. 1. In general, tiwen Systems Approach refers to efforts to
extract information on the functioning of compleystems. The term Systems Analysis is also
used, but more in the sense of explicit mathemattieatments of complex systems. In addition
to application in the area of natural sciences,Sigtems Approach has also been applied in a
wide range of areas involving complex systems (i@.gnanagement, Blake and Mouton (1964;
in education, Greer, (19); in environmental manag®m Jorgensen (19); and in applied
mathematics, Murota (). We will adapt the genemguential strategy described by Jeffers
(2978), which is well suited for our purpose beeaiihas the following attributes:

1. It is indifferent to the type of system beingagued and therefore has value as a common

medium for different types of systems investigasion

2. It is holistic and hierarchical, in that it cislers the entire relevant system (including all

major interactions) but initially only focuses ohet first-order functioning of the system

relative to the studied question, and then if gneeg¢solution of the studied is needed, it can

incorporate the effects of higher-order functioning

3. It requires a phase of iteration and rescalmgrder to insure a balance between effort,

accuracy, and resolution.

4. It is by definition completely multidisciplinaryendering very useful and complementary

to redress knowledge gaps created by over-spetsoiplinary or process studies.

5. It places a high focus for information flow (audition to mass and energy) through a

system, and thus facilitates the inclusion the ramtand constraints imposed by human

society.

6. It is well adaptable to systems simulation mibaigland producing prognostic diagnoses.

For our CZ application, the systems approach woedplire a system’s model that follows the
pathways of mass, energy, money, employment aref atformation through the large feedback
loop of Fig. 1 such that feedback of policy changas be tracked through the CZ System. In
Fig. 2, we synthesize the sequential approach lasv® into four steps. It is important to note
that the research design is conducted in revedsr ¢o the linking cause & effect pathways, i.e.
from the effect to the cause. One starts by defimihat is the problem in the system that needs
attention and then works backward from that probilemrder to design what information would
best constitute a cause-&-effect chain.
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Fig. 2: Schematic of System Approach components fan ICZM Policy Issue.

1) Design The CZ System Design identifies the structure, fion¢ and dynamics that should be
studied, to resolve a system, along with the mettaodl information needed to do so. Questions
can be of any nature about the system, but usaedlyabout some dysfunction, impact, change in
the system that is causing economic, social oruresoproblems. In SPICOSA these questions
are referred to as Policy Issues. Thus this DeSigp first establishes the Policy Issue(s) for
which prognostic decision-making is requested.hi#nt determines how this Policy Issue is
related to impacts within the natural system, lacitrg backwards from the impact along the
primary causal links to the cause(s) (Human Adssit and thence to the policy affecting these
Activities. It constructs conceptual models to esgnt the problem, including its socio-
economic interactions, in a schematic way, and atengplan for the scenarios and outputs.
Then, it designs a downscaled configuration of gligtem to represent only those first-order
inputs, interactions, and processes that goverrfldles of information (mass, energy, money,
employment) relevant to the cause & effect chaient¢¢, a series of primary tasks are required
in this phase, which can be listed in the sequencehich they be conducted: the issue
resolution, the system definition, the elaboratidrronceptual models, the design of information
base, and the scale of the problem. Portions sktlessks are inter-connected with each other but
each one constitutes a separate section of thep8#6col. Examples are given in the following
outline.
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Issue Resolution The Issue Resolution aims to:

* Establish the links by engaging policy-makersluistry, and stakeholders and determining
their main policy concerns and constraints.

* Define expected output in terms of format, scapéh the clientele with whom the output
will be delivered and with whom any modificationgght be discussed.

 Specify the types and scope of scenarios reqtireithe output.

System Definition The System Definition defines the ecosystem tetbdied by

 Converting the policy issue(s) into primary cadseffect relationships.

* Ascertaining that all primary functionality is thin its boundaries, i.e. leaving in the system
all major interactions.

 Specifying the necessary boundary conditions,identifying information/data needed for
prescribing the external boundary conditions, agbgenic drivers.

* Specifying the relevant internal inputs, contralgnstraints, and social demands relative to
the proposed Policy Issue(s).

Conceptual Models. The design and elaboration of Conceptual Modelguire the
following:

» Construct a master plan of the ecosystem respibingegh the use of a conceptual model
that allows visualization of the external boundaoynditions, major compartments, and the
internal processes that control the flow of massergy and information through the
ecosystem.

* Indicate the large-scale interactions of the esystwith its multiple stresses, the key
forcings, variables, and processes constitutingdietified cause-&-effect relationships.

* Indicate the social and economic interactionstras, processes, and components and their
interactions relative to the cause & effect chain.

» Display/describe storages, thresholds, choke tpoidynamic switches, and internal
feedback loops,

* Define sub-system components of the cause & teffleain and construct higher resolution
blow-up models.

* Provide a sample format for these conceptual msody adapting various in-use
methodologies (e.g. Odum, Forrester, EXTEND, othet)ich permit visualization of the
important interactions. An example for a naturaitegn is given in Fig. 3.

» Specify the system outputs for both qualitatiwd guantitative analyses.
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Fig. 3 Odum Diagram of the Northern Adriatic. Example of a conceptual mod#l the
Northern Adriatic depicting its major internal pesses and external connections used for
impact assessment only. Diagram drawn as an Odagragn (Odum, 1983)

Methods and Information Required. The Information Base needed is partially a functio
of the methodologies available and relevant tadselution of the chosen Policy Issue(s):

» Based on the master plan of the Conceptual Madehtify the methods suitable for
resolving the various quantifications and quaMatinterpretations needed. Supply also
options in order to allow the users to achievelarize between effort and resolution.

* Prescribe the type and scope of data neededdsg timethods, making sure to cover the
three dimensions of CZ system (natural, econommd, social) and to cover essential time
and space requirements.

*» Prescribe the type and format of the data reduimeluding procedures for acquiring it, i.e.
the input data needed for boundary conditions atelnal sources, and validation data for
key processes.

» Acquire available data and provide and simulasohemes for adapting data not available
from other CZs, literature, etc.

» Format for storing the CZ relevant data will lpeeaified in conjunction with the different
tasks of the Ecological, Social, and Economic (E&Sessment.

Problem Scaling An important but difficult task with implementirige systems approach is
that of extracting from the multi-scale multi-dinggonal CZ System the appropriate
dynamics to quantify the required cause-&effectith&ome of the more important tasks
needed to address this issue are listed as follows:
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» Construct hierarchical plan for the quantificatiof the conceptual models by identify the
first-order dynamical links in the cause-&-effedtan and the processes and variables
necessary to trace mass, energy, or informatioisfiees and conversion along this chain.

* |dentify the second order links and internal iat#ions that might needed to evaluate other
scenarios.

» Anticipate characteristics of potential risksttBaould be evaluated and define additional
indicators required for system stability.

» Conduct a reality check on scope of effort, balance resolution and accuracy to meet
allotted resources, schedule, and minimum outpofigaration.

» Conduct changes/updates in these definitionggifiired after the validation and simulation
phases.

» Describe the methodologies and interpretationedee for the social and economic
assessments.

2) Formulation. The CZ System Formulation aims at represent thetiloning of the system in
both quantitative and qualitative terms. This reggiithat all the processes and interactions,
including the controls and constraints of the sag@onomic components, be formulated into
functional modelling blocks that are individuallglidated. These quantifications are included in
broader qualitative analyses that describe all ggses and their interactions, such that the
exercise can be scientifically critiqued. The fotation step involves four key tasks: Inputs,
Internal Processes, Functional Components, andectation. These are outlined as follows:

Inputs

* Express quantitatively all boundary conditiongle defined system, and all transformations
of mass, energy, and information that occur inlthkage between causal forcings and their
inputs (both external and internal) to the system.

* Describe and explain each formulation, includiirpensional checks on all formulations.

» Describe the degree that the input functions iadependent of internal and external
dependencies not included with the input data @t gwitched through an information
feedback loop from inside the system or externéhéosystem.

* Evaluate the relevance, for all possible inprggardless if they are not listed in the first and
second order cause-&-effect relationships.

» Commence acquiring data for social and econopycasals.

Internal Processes

» Explain how each process will be formulated, degerministically, empirically, statistically,
etc.

» Evaluate approximations in the dynamics, e.ggeaaf validity, and the origin of these
formulations.

* lllustrate the formulation with an adequate psscenodel with full documentation and
validation data.

* Provide a supplementary information from intetime analyses (e.g. role of process in
component or system, etc.)

 Simulate the dynamics of the economic and s@e@tesses (to be replaced with real results
later)
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Functional Components. Processes can usually be collectively grouped tom fa major
function with in the system, e.g. bacterial regatien, or light transmission, etc. This
grouping facilitates calibration and representatibthe system.

» Consult the conceptual model and the selectestl dind second order processes, assemble
them in to functional components, and define theractions with other components in the
cause-&-effect chain.

» Specify any thresholds, tolerance levels, andtfanal limits affecting the function of the
component relative to its expected use (Study Jitdiwities).

» Define and evaluate all external controls tha @mot included in the already defined key
variables.

 Construct process models for simulating the biheanof these components with respect to
variability in the inputs and external control \aofes.

* Setup the social and economic analyses and dédfeeariables needed for interaction with
the natural system.

» Conduct sensitivity tests and validate the fortiohs with known results, and if possible,
provide criteria for validating their accuracy.

Documentation

* Validate each of these functional componentsguavailable data (and iterate as necessary.
Acquire available data useful for hindcast validas and calibrations of process, components,
and systems models.

* Provide a scientific critique of these componeniduding error estimates, sensitivity to
inputs, quantitative indicators that might be uk&iuthe output, and qualitative assessments
for output.

* Include a revised conceptual model with respedhe initial model of the system design
step.

* Provide description of the social and economgzasments and rationale.

3) Appraisal. The set-up preparations and output from Systerm#&lation initiate the System
Appraisal step. Thus, the ESE quantitative assegsmeill derive from different component
models. These component models are coupled toroohghe system simulation model. This
assemblage involves several different types ofalgds. The most straightforward of which is the
coupling of functional component models of the satracture as the systems model. Even in
these cases, the assemblage into a cause-efféctrobhat be accompanied by careful scrutiny as
these interactions may involve loss or conversiomass, energy, or information. For this reason,
modelled variables are then compared with histbde#a at ‘choke points’ in the system. In case
of non-validity, iterative improvements will be mead the formulations and/or the sequence will
be scaled-up to include secondary interactions| anthreshold level of accuracy or a limit of
resource is met. In this step, the entire processritiqued relative to its planned output.
Deviations are addressed either by re-running pafrtthe simulation or by evaluating their
absence in sense of the validity/error in the autpu

The hierarchical nature of our simulation needs banaccommodated by allowing for both
series and parallel connections to outputs of othedels, which will require other types of
coupling. These support models are usually spat@dels or differently resolved in time, e.qg.
connecting to a watershed model for simulation @i-point sources or expanding to an hourly
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computed benthic-pelagic component for simulatiballsw-water applications, respectively. A

simple file transfer could be used for the caselich no significant feedback occurs; however,
if feedback does occur, then a higher-level ofripi@cess communication would be required to
resolve these situations.

For linkages between outputs of the ecosystem nsgpmodel and the social and economic
special parameter, interfaces will have been sigeciior each SSA, in the Formulation Step.
Similarly if they are time independent then theyeemmerely as constraints or controls (e.qg.
switches or thresholds) on the simulation. If treitputs are dynamic (e.g. cost versus level of
pollution), the simulation model must communicatack to these support models either
dynamically or by means of look-up tables. Theserfaces between the various assessments of
the ESE Appraisal are regarded as an area whe@COSA will make an important contribution.
One clear objective of SPICOSA is to succeed iregling system complexity in an integrative
way to offer decision tools that can better astist decision making process by taking these
discrepancies into account (Engelen et al., 2004).

If the appraisal models are to have scientific iniéty, there operation and results need to be
validated and calibrated, respectfully, dependenthe type of modelling appraisal made. If the
model is used to simulate management questions.elmmatputs and significance must be
translated into a format readily understandablenbg-scientific. This implies that while the
models are being run, the entire set of relevatarpmetive material must be processed to help
with the synthesis of the model results and to igie@descriptive, quantitative information for the
next step. This is where much of the output is eoi@d to indexes, simplified plots, and tables,
deliberation and presentation material, trainingdoies, etc. Any conversion of output that
involves a loss of information should be accompanby an explanation of error and any
predictions by probability envelopes of error.

The tasks conducted in the Appraisal step will dépen the system being analyzed and on the
scope of the simulation problem. In general, thélfallow the following guidelines:

Assemble information

* Link together all component models of the causefi@ct chain.

* Review results of the social and economic assestsn

* Qutline the desired output and plan the scopts gfresentation.

* Check and validate all interfaces (model conwmes) and component linkages.

» Assemble qualitative information in support of imulations and interpretive descriptions.

Run Simulations

* Test and validate all model linkages

* Run cause & effect simulation with fixed sociaaomic parameters

» Review all social and economic appraisals andrirthe quantitative results into the system
simulation model

» Conduct validation tests and hindcast simulations

« Control prognostic data inputs for forecast sitiohs

» Control prognostic simulations of the Policy isswsing socio-economic controls
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Alternatives
* Review and assemble the alternatives relevatiiddSSA policy issue, as provided for by
Node 4.

* Prepare some further analyses for options to present in the Output Step.

4) Output. The CZ System Output step involves the organizatibthe information for policy
deliberations, scientific publication, and for @ssnation the non-science end-user community.
The deliverables at the end of each SSA will bevamious formats such as: interpretation
(qualitative descriptions, dynamic indicators, eramd effectiveness critique, recommendations),
forecast scenarios with multiple policy optionspeamic analyses of scenarios, and interactive
deliberations conducted with the policy end-usert) stakeholders and with the public. These fall
into three general categories as listed below:

Forecast scenariosRun Simulations of 'what-if' scenarios based aarjies provided in the
discussions with Policy makers and establishedhénResign Step. All scenarios would use
uncertainty envelopes to visualize the prognostioreand they would be accompanied by
interpretive text. Some of these would be convettethteractive displays for dissemination
and deliberations (below).

Science Critique.

« Scientific interpretation of results for critiguef all deliverables.

« |dentification of knowledge-gaps and uncertastileat critically impair the reliability of the
above outputs.

» Assessment and presentation of alternatives, adthitional (optional) simulations

» Recommendations for monitoring and for conductagsi’ real-time assessments for end-
users.

Deliberations. Output of simulation, set in easily communicablernfat, will be
communicated to stakeholders and policy-makergenfarum where initial problem mapping
has been discussed. Any further needs will be takenaccount by reformatting the output or
by running other simulations.

Dissemination. Output will be made accessible to the general ipulh CZ management
practitioner’'s community and to researcher comnmesithrough the dissemination channel of
SPICOSA (WP 11) and by making it visible from otkeurces.

b) System Simulation

This section briefly describes some of the majgreats concerning the simulation modelling
that accompanies the SAF.

1) Simulation Models.For the systems approach, we need most a ‘mods!’cin represent the
‘function’ of a system including its important nararities and changes in dynamics. This
requirement places primary importance on the dimensf time, i.e. how does the system
behaviour or productivity change in time, i.e. t@keate the changes in a system subject to time-
dependent controlling, or forcing, conditions. Batltural and anthropogenic systems are
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strongly time dependent, inherently so, because thputs (e.g. sunlight, social needs, life-
cycles) are all strongly time dependent and oftepartantly spatial. For decision-making
processes, the first order questions will haveaevdh changes in cost or public disapproval as a
function of time and important between second ogiesstions will be the distributions of these
cost over the policy domain. There are several@mis/complications to depicting a complicated
system, such as the coastal zone or any partas gimply time dependent:

* that the spectrum of time dependency is full (frglobal sea-level change microbial

activity),

« that both the function and composition have aiapatriability (from aquatic to urban

productivity), and

« that the interactions between components chanthetiwie and space.

These and other characteristics present obstarieptesenting a system’s function in a simple
manner. This, in fact, is exactly the scope of 8ystems Approach, which considers the
characteristics of complex systems, is the knovdetthgt they self-organize under the influence
of external constraints, i.e. they tend to minimereergy expenditures and conform to cultural
constraints, etc. The simplifying tricks of the t&yss Approach concern:

* designing simulations with the best possible kmalge of the system, its inputs, and

constraints,

* initiating with first-order processes such thsadit results can be calibrated,

* iterating to higher-order processes, specifyirggdegree of resolution required.

* specifying how the spatial dimension will be regmeted, e.g. as in virtual space or more

detailed as with a spatial numerical grid,

* unknown inputs and functions can be simulateddtiagistical, empirical, etc.) and later

replaced with more accurate data
These tricks will serve us to the degree that watvem integrated response and that we can
accept some degree of error. These concessiomdgfaee by the possibility that we can continue
refine the exercise to the limit of our understaigdand information base. With modern advances
in commercially available software, we are muchslémited by computation than were the
researchers of the sixties when system simulatimese first attempted. Likewise, the
availability today of large supportive data setd agreater knowledge allows us to tackle
problems that would have been impossible a geoerato.

2) Simulation Software.Because of our resource and time constraints anduse we want to
emphasize an operational time scale, we have prtedl EXTEND™ for the simulation
software because it best matches our needs. Wetlaave training courses for researchers
within the Project’'s 6-mo start-up period. A padrh being inexpensive the simulation software
has a number of characteristics critical to ourdsea few are listed here (see description at
http://www.gtpcc.org/gtpcc/extend6.htm

User interface Extend models are very user friendly, portabld aan be cloned, which

allows researchers with relatively no modelling ex@nce to read, write, and operate Extend

models. This is essential to our objectives the¢a@echers, not software experts, construct the

basic model components.

Hierarchical. Very simple representations can be easily exghmdecoupled. This allows

researchers to email components to each others®rou critic and facilitates the use of a
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shared model library. In addition, the user suppegb site provides access to additional
model blocks.

Programmable. The Extend modeller (familiar with "C” languagean access the built-in,
compiled language, “ModL”, to modify or change aogerating block. All models and
modifications belong to the user.

Tools. The basic software comes with a set of toolsgfaphics, database system for input
and output, data analysis, built-in optimizatiorhesmes, animation routines, an internal
notebook text and cloned model blocks, hierarchidatks (specialized clusters of smaller
blocks), and connectivity such that inter appli@aticommunication is a drag and drop
operation.

Examples. The following three figures illustrate simple apptions of the Extend software to
resolve environmental processes or responses.

Inputs

Sun kcal/m2{d Nutr input g/m2 Bzero

Phyto Loss

Fig. 4. Phytoplankton Growth. A very simple process modé illustrated, in which the
exponential growth of phytoplankton must crash @ame to some longer stability with
the processes of death and grazing. Most of theuledion is done in the ‘Equation’
block. This tutorial model is used to demonstrdtte $ensitivity feature of Extend, in
which one parameter is varied (e.g. growth ratéi) arstable solution is found relative to
the rest of the model.
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Fig. 5. Estuary Hypoxia Simulated change in oxygen values in the bottorerl@f the Neuse
Estuarywith reductions in Nitrogen input into the Neusev&tifor 1996. This plot illustrates the
hypoxic sensitivity of the bottom layer of an esfueb changes in the river input of nitrogen. The
purpose is to demonstrate that linear reductionauttient do not have a linear affect on the
impact. This nonlinearity would be more evidenthwihe inclusion of second order processes,
like, real bottom topography, variable N, bettetdiseentation trajectories, etc. were included.
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Fig. 6. Lagoon Salinity.A simulation of the salinity in the Pamlico Soundsmun for the years
1998 through 2000 with the only input being the evleed Atlantic salinities, and the local
meteorology. The series was run without adjustmafter its initial calibration for mixing and
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friction in the inlet. Blue line is the simulatedligity values, the red dots are observed salmyitie

and he green line the observed runoff. The largeffypeak was due to the flooding caused by
Hurricane Floyd. This model is constructed using thmon-linear thermohaline method for

estuarine exchange (Hopkins, 2001).

c) Spatial Interface

In its streamlined hierarchical design, the SAF ndes/elop strategies for gradually increasing
the dimensional complexity. Initially, the SAF pésca higher priority on the capacity for time-
dependent simulations, but retains essential thattiate the development of spatial resolution
in the simulations. In practice, decision-makerguree information on future-response scenarios
for planning, cost-benefit analyses of policy opficand etc. In order to supply these scenarios,
researchers must be able to estimate change isytem and to identify its trajectory through
the system and often its location within the systéhus, a combination of spatial and temporal
dimensions is needed. The SAF strategy is to simulateractions between functional
components of the system while retaining a refex@¢adheir spatial extent and location.

In order to specify clearly the work tasks and tpeglite the initiation of the Project, we pre-
selected the software to be employed for the SAfs @oes not mean that future users of the
SAF would be bound to the software, because a tiondn the selection was that the software
be an extendible and user-friendly and not be fipda a particular user or CZ situation. The
two softwares selected are ‘Extend’ for the timmetdation of the Policy Issue and the
‘PCRaster’ for adding a capacity to compute andalige on systems variables on spatial grid at
a GIS scale. Both of these have several charaatsresssential to the SAF:

* They are user friendly and allow a non-modellerdesign a model solution for their

specific problem

» They are flexible and capable of handling anduiding large amounts of data in differing

formats and/or of embedding data into the souréevace.

» They both have script language amenable to cogplith other computational software,

While this complementariness will enrich our capat¢o provide valuable output, we could
greatly increase this value and utility to the S#\Fconstructing an interface between them that
would allow them to be run simultaneously. Applicas of the use of this capacity would be,
for example: the need to introduce spatial varigbih the meteorological input, as atmospheric
deposition: the need to track spatial integratioha systems variable, as the extent of bottom
pollutants; the need to visualize different lané-s€enarios, as comparisons of surface runoff
distributions or urban expansions; or the effedishabitat destruction or damage, as with
flooding.

6.1.3 The social and economic and the science-pgliaterface for ICZM

The integration of social and economic dimensiarte ICoastal System assessment calls for
some elements of definition. Different views of teys are proposed. An “extended” view of
ecosystems claims that human is part of natureasther species and should thus be looked at
as a component in natural interdependencies bgildmon energy and information exchange.
The social dimension of human societies would bgiraflar interest to the social organisation of
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bees or aunts. At the opposite and “extended” oéwocio-systems argues that nature is not
much more than a set of “social constructs” andineais to be understood as the outcome of
built-up cultural preferences and economic oppatiesr The standpoint in SPICOSA is that
research on sustainability is about co-evolutionhaman societies with their bio-physical
environment, humans having a unique position imgeof capacity to influence this co-evolution
but controllability of this influence being both allenged by increasing complexity of
interactions and subject of societal choice.

Though the frontier between bio-physical and sosidl-systems may seem relatively easily to
grasp, the boundary set between social and econdimiensions may need some clarification.
The division is partly arbitrary, because of theiohsly intricate nature of the two dimensions,
but can be defined by considering how operatiosathe outcome (i.e. how it serves the
objectives of integrated assessment) and from thte ®©f the art in social science research
(research objects and present state of integrdigtween different areas of research). The
following provides a reference framework to defihe main entries to investigate the social
dimension (a) and the economic dimension (b). Baearch on ICZM is not only investigating

the structures and dynamics of coastal systemis, @so questioning the place of scientific
knowledge and scientific actors into the processpodmoting and implementing ICZM

processes. Therefore it is important that the eatdirdeliberation in the social arenas of public
debate (consultation) or decision-making be alsbatksl so that the objective of interfacing
science and policy can be better implemented. Magaceptual items are presented in section

().
a) Social Dimension in System Assessments

The “social dimension” of sustainability-performancassessment is a matter of some
methodological diversity. “Fairness” or “justicef ithe distribution of opportunities, benefits,
costs and risks between stakeholder communitieswatiih each community of interest is an
important feature of the social domain. We can &saate” the social dimension of an integrated
evaluation problem by the application of an “ethi@ppropriateness” test. The character of this
test is epitomised by expressions such“seve the whales’or “you don't sell your own
grandmother” — examples highlighting that there is something eotlthan a purely
economic/utilitarian motive for systems integrityhether in the environmental or the social
domain. Based on such “tests”, evaluation of tlephysical environment may attempt to quantify
opportunity costs (in thecoNoMiCc SPHERE with due consideration of the limits of what is
acceptable in terms of social preferences or valinethe socIAL SPHERE. In the case of complex
natural capital, such monetary evaluation ofteresathe format of a cost-effectiveness analysis
rather than a monetary cost-benefit evaluatioprdvides estimates in monetary terms of changes
(costs or benefits) in the economic sphere, seihsigahanges specified in non-monetary terms
relative to system maintenance criteria (e.g. thols) relevant for the social and environmental
spheres.

The notion of an “ethical appropriateness” testaasentry point into the social dimension of
assessment highlights the importance of three ikdysfof analysis for this aspect of SPICOSA’s
programme: theperceptionsamong the public and the stakeholders, jthv@dical framework

applying to the policy issue, and tgevernance structurdor policy design and implementation.
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Attention to perceptions is of critical importanoeorder to understand reasons for stakeholders’
stances for or against options and, particularlyatndetermines the limits of “acceptability” in a
policy field. On a more ‘objective’ plane, the jical framework and the governance structure
are widely noted as the key dimensions of insbtal analysis for social impact assessments
(Ostrom, 2003; Ostrom, 2005).

Therefore, a variety of sociological, political eaces, anthropological, and legal perspectives will
be applied to produce a cross-view of these thiertsions in relation to the CZM policies. The
time changes in the perceptions and the evolutfathe institutional framework must be given
much importance to place these assessments in amndtyrperspective (cf. North, 1990). The
output of these assessments will be comprised aftijative data sets, such as survey statistical
analysis, and qualitative information. Methodolagidrameworks for social and institutional
assessment developed under international initsitseech as the work on ICM indicators by the
Intergovernmental Oceanographic Commission of UNESOC Manuals and Guides n°45), the
EU state of the coast initiative run by the Europdapic Centre for Terrestrial Environment
(http://terrestrial.eionet.eu.int) or, in other aselike water or forestry (International Forestry
Resources and Institutions - http://www.indiana/edu) will be used as benchmarking
references for further methodological developmert empirical applications. More sources that
are general, like the publications of the Dired®rdor public governance and territorial
development (http://www.oecd.org), will also beiesved.

The three facets of social assessment are briefycribed in the following subsections. In
addition, gender issues will be addressed as aveasal issue.

1) Public and Stakeholders PerceptionsSPICOSA will conduct scoping studies that employ
discourse and institutional analyses to assessawvseness and attitudes of people towards
specified policy issue(s) as well as the progrdsgoticy in resolving the problems concerning
natural resource degradation. We illustrate thus,elkample, with two questions that have arisen
from the EUROSION studyHow aware are people of certain problems and ofrtpessible
solution® The study showed that people in many places dooppose hard engineering
solutions, are not aware of more sustainable @t solutions, and have a very low awareness
that coastal erosion is a problem at all or th& ihduced by human activities. The same applies
to many coastal policy makers. Similarhgw do people perceive the interests of variousigso
their attitudes as well as the progress of the golprocess?The responses to these questions
should provide a better understanding of sociatsrdor the support of or opposition to new
policies. Beach users of a Catalan beach are ogpgodbe replacement of breakwaters and groins
by softer erosion control techniques because thsepit structure divides the beach into smaller
separated beaches that are used by distinct gadfupsciety, i.e., people don’'t want to give up
this separation although from an esthetical poinview the beach would be more beautiful
without these structures. The analysis of percaptiwill also include the appraisal of conflict
resolution strategies, public information strategigoublic participation procedures, and
procedures/structures to promote collaboratiorcadific institutions and public administration.
Both qualitative and quantitative data fields ved investigated.

2) Juridical Framework. The regulation of access to coastal resourceges@amd ecosystems
may relate to any and every area of law. In a fages, such as for land planning or environment,
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specific laws have been developed for the coasta¢ nanagement. The “littoral law” in France
is one example. In other cases, the coastal zomemgioned as one area of application of the law
(i.e. Water Framework Directive). However, for maaspects, laws that are more general apply.
The practice of coastal zone management alwayesraisany juridical aspects. One major
challenge of ICZM is the compatibility or incomgality of different regulations when
addressing multiple resources or multi-uses sibnati Another major challenge is in the evolution
of the law to incorporate the guiding principalslaonstraints arising from the “precautionary” or
“ecosystem” approaches. Both of these are integret® the SAF, and as such, they serve to
insure that future trends in ecosystem damageranategral part of SAF Portfolio. This essential
aspect promotes long-term conservation of the CZsystem health and guarantees a more
complete accounting of the ecosystem functionaldymamic complexity. Additionally important

in these considerations are the number of importodial and juridical implications that
necessarily arise concurrently with damage to thesystem function. For example, one
implication might be a greatly extended jurisdinab impact associated with the environmental
damage and thus a change in the range of actordirsgato take legal action in relation to such
damage. The application of the ‘ecosystems appirdaat had profound significance at the
interface between the pollution of watercourses tad of marine waters, over 80 per cent of
which is attributable to land-based sources througtercourses. It may mean, for example, that a
party responsible for pollution of a river wouldsalbe responsible for the ensuing coastal and
marine pollution. The water framework directive vasl as many other pieces of regulation in the
EU, tends to extend to scope of responsibility.sTévolution of juridical principles and their
translation into the regulation has major implioas for the future of CZM policies. Therefore,
the assessment of the juridical framework shoultl ovdy aim at assessing the regulations
associated with existing policy issues within cabsbnes but should also consider the origins and
consequences of the main trends for change irutidigal framework.

This evolutionary approach to the law should alsestder the question of juridical sourcing. The
number of entities that are entitled to produceul@gpns or that are responsible for their
enforcement or monitoring tend to increase. Diffiémaodels of authority transfer, i.e. State from
EU level, devolution or decentralization are tesiedEurope either specific to policies or to
countries. Beyond the constitutional law producgdhe States, the “soft law” produced under
the umbrella of international organizations, thisralso a source of operational regulation under
the responsibility of trade organizations or usemwg forums. This complexity of juridical
sourcing should be explored, and the diversity ofdets found in Europe assessed, in relation
with the analysis of the governance structure. Plaig of the work will define the structure for
such assessment based on the following:
1. Ascertain the juridical competences of the alasthite as well as the extent of transfer to
supra-national authorities (EU) or devolution tovéw levels. The coastal zone is not an entity
defined by the law. From the international law pahview, depending of the distance from
the coast, the coastal waters may be under ditfeegmmes.
2. Determine the juridical conditions of the elemtsefland, water, fish, etc.) contained in the
coastal space under sovereignty. This will deteentine status of each element (private
property, public property, res nullius, res comnsyinand the generic regulation mode
applicable.
3. Assess in detail the set of regulations derifrech these standards and translating the
policies applied in the coastal zones. This assessmvill consider the major elements of
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evolution in the juridical basis of regulation aheir determinants.

3) Governance Structure. This part of the social assessment will study thatures of the
institutional components of the social stage of MCZ hese will include the different property-
rights arrangements, the “access rules in use”ptganisations and functional structure of the
decision-making process and the various monitoaind sanction systems for use of the coastal
resources. It will aim at assessing the institwlogffectiveness of these in the light of different
policy alternatives.
Social institutions strongly influence the govercarof coastal systems in two major ways:
Institutions effectively determine the public awass about, and influence the policy alternatives
enacted, regarding coastal systems. The otheatsrstitutions form the base for future collective
choices regarding the type of “goods” and “badsidoced by the coastal systems (Agrawal,
2005). The following questions illustrate somelefge choices:

» Can coastal systems provide public goods thatopenly accessible and that, due to their

character, are unlikely to be overused?

» Can coastal systems provide common goods, thefusbkich is not easy to restrict from the

public, and which due to their character are inggamof being overused?

» Can coastal systems be closed (privatized) anefthrer unlikely to be overused, but which,

due to their exclusion, will have its social conseaces.

From an integrated assessment perspective, i.eidaving a coastal system as a complex social-
ecological-economic co-evolution) existing instibuts are often identifiable as primary causes of
environmental degradation (cf. Luhman, 1989). Reeck or anticipated changes, can initiate the
process of institutional change, whether it invelwtakeholders or governmental organizations.
However, attempts to change existing institutiofteroprovoke entrenched interests in the coastal
zone, by those who formed organisations that berfedim the existing institutions. The
‘ecosystem’ facet of the social-ecological-econoryistem may then fall victim to the inability of
the social actors to undertake necessary governahaages in time to prevent continued
degradation. Institutional rigidity is therefore mime cause for ecosystem vulnerability to
degradation in the coastal zone; while an instinal flexibility, which is responsive to ecosystem
damage, tends to promote healthier and more raastal systems (cf. Fig. 1).

Institutional analysis will evaluate the positiogiof major organisations relative to ecosystem
processes in the coastal systems, and hence akeeinrcontrolling the implementation (or not) of

alternative policies. The understanding of the ehgvfor institutional change over a relevant
period of time will also be studied.

4) Gender Analysis.Gender analysis will be conducted as a transvéssae linked to the three
dimensions of the social assessment. Adopted gteatéor ICZM have been imbedded by the
lack of equity for certain segments of the popolatiincluding categories of women or even
‘women’ as a category. Management practitionersshemetimes looked the communities as
simple “black boxes” with homogenous people withonade difference between men and
women, young and old, etc. The use of a “gendes’lean provide coastal managers better
information about how men and women access andheeesources differently, who has the
power and makes decisions, whose priorities aregbaddressed and who is impacted by, or
benefiting from different policies concerning cadshanagement. This type of gender lens can be
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generalised to highlight the spectrum of differemtmberships, communities and stakeholders
that needs to be brought into play in multi-stakééodeliberation processes.

b) Economic Dimension of CZ Sustainability

In line with our SAF, ICZM should be viewed as antouous and adaptive process, which
consists of a set of tasks, typically carried opsbveral or many public and private entities. The
tasks together produce a mix of products, servares livelihoods from the available coastal
resources. ICZM involves a continuous interactietween and among social and ecological sub-
systems, as they “coevolved” over time. The managermrocess must therefore be dynamic and
adaptive in order to cope with the changing cirdamses, changing social tastes, increased
knowledge of the behaviour of coastal processesocamdiman behaviour and “value” of coastal
ecosystems. Other economically relevant comporatse “environmental change” process will
include changing income and wealth distributionsd aheir impacts, changing technology,
changing factor prices, and changing governmermiatips.

Because the resources of a coastal zone can gererahge of different products and services,
not all of which are naturally compatible and mast scarce, conflicts are likely and trade-offs
are necessary. This situation is exacerbated byahety of different stakeholders that are usually
present in any given coastal zone. For examplegcibation of a Marine Protected Area may be
motivated by ecosystem preservation, fisheries gemant or the development of recreational
activities (Poluninet al. 2000; Boncoeurt al. 2001). Equally, interest groups involved with
resource extraction may oppose this zoning poAgding to the complexity are the policies, like
water quality improvement, coastal defence and ilgaton, or biodiversity
conservation/enhancement that will not only impiongemultiple stakeholders but can themselves
be enabled through a whole range to technical astitutional options with different impact
profiles. Moreover, the coastal resource base ¢ mader severe pressure from the sheer “scale”
of the resource demands to which it is exposed. eCdsystems have become increasingly
“vulnerable” to the stresses imposed by economiodscultural changes (e.g. urbanisation,
tourism, and waste disposal, etc.) and in addiionchanges wrought by climate, other
geophysical factors, and population growth. Thdsess accumulations can result in changes in
the “entropic state” of the coastal environment,ahds, require corrective action, for which the
human response options are evaluated in a consatdrsystematic fashion (EUROCAT project
final report).

The objective of ICZM is to produce over a time socially desirable” mix of CZ products,
services etc. This mix is likely to change overdimwith changing demands, knowledge and
pressures. Fulfilment of this objective will reqgjimmong other things, an economic assessment
of the policies involved, focused on the effectiefficient and equitable provision of the social
mix of coastal outcomes (Squires and van der T@85)L From an economic perspective, analysis
should be based on the economic efficiency criteaod cost-benefit evaluation method. The
primary objective would be to assess the globat, adgitional wealth occurring to society.
However, the basic economic method can be tempmreshy relevant equity considerations, i.e.,
how will the gains (benefits) and losses (costsyi@red across social groups, and what type of
compensatory measures might be instituted to nétig@ss impacts. It can also be tempered by
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other precautionary environmental (e.g., ambienality) standards and regional economic
constraints.

In the standard Cost Benefit Analysis (CBA), thadttional criterion is to maximise the net
economic (efficiency) benefits (Pearce and Turt®@0; Hanley and Spash, 1993). Simplifying,
the method has four basic stages:
1. Mapping of all relevant stakeholders (i.e. indials, groups and agencies affected directly
or indirectly);
2. For each stakeholder, valuing (in monetary t¢rthe market and non market costs and
benefits related to the project/policy and computime resulting balance;
3. Aggregating these balances over a specified fionzon in order to calculate the so-called
net present value of the global surplus of theqatjpolicy etc. Accounting for the effect of
the passage of time on costs and benefits (“digowiip is a hotly debated issue and one
which will be subjected to sensitivity analysis;
4. Analysing the results of sensitivity analysis fdhanging scenarios (with reference to a
status quo baseline scenario), which includes plaltdiscount rates and other parameter
variations.

The maximum net economic benefits criterion is fteo narrow in situations where not all
resource values can be translated into monetamystemd when criteria other than economic
efficiency are deemed important by the relevantisige-makers. Operational trade-off
relationships can nevertheless be developed bysmgaonstraints (e.g., ambient environmental
quality, regional employment/income targets, coveston of designated nature reserves, etc.) on
net benefit estimation (Bower and Turner, 1998).

In many coastal areas, maintenance or expansian refjional economy is a major objective.
Adverse effects on coastal economies (e.g. losgesao revenues, tourist expenditures,
employment) can occur because of degraded watéorabdach quality or loss of or damage to
unique features. Thus, beach replenishment progesnare typically justified based on the need
to maintain local economies dependent on tourisnthé context of regional or area economic
development, the objective of ICZM can be expressefbllows:

Maximize the present value of:

GRP-G-Cmn-D+B-G

where

GRP = gross regional product

Cp= normal production costs

Cem= net coastal management costs

D = remaining damages

B = benefits from improved environmental qualitypa

Ca= administration costs of ICZM.

A number of problems may arise when implementingA@Bthin ICZM. An initial management
problem involves making choices between the possbts of outputs of goods and services that
can be produced, e.g., marine transport, wasteoskdp fisheries yield, recreation, amenity,
preservation of unique coastal ecosystems, eton8@; because of the dynamic and “open-
system” nature of coastal zones, analysis mustidenst least three areas (multiple foci for
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ICZM) for which the boundaries rarely coincide. $heare: the politically designated
management area; the ecological areas, ecosysteceahment areas; and the demand areas.
The latter are those areas from which demands adeel on the resources of the designated
coastal area. There may be demands from withincanside the designated management area;
demands from outside the catchment area and init@na#ly determined demands, e.g., recreation
visits to unique marine/coastal areas, global shipnof oil and gas, etc. In analysis, explicit
consideration must be given to cross-boundary flowsand out, upwind and downwind.
Techniques such as regional input-output modeksincanalysis and economic multiplier models
can serve a useful role in this context but datpirements are formidable (Gaudement and
Walliser, 1983; Chervel and Le Gall, 1981; Bénat@85). A third generic problem is the
meaningful translation of all costs and benefit imonetary “market” values, that has been
addressed above in the social assessment pergpactwvill be address further in a later section.
Given multiple problems and limited resources ICAsls to establish priorities, based on the
following criteria (not an exhaustive list):

1. benefits in relation to costs, i.e., cost-eflamtess,

2. distribution of benefits and costs, i.e., whongavho pays,

3. political/cultural concern for some segment ¢ fpopulation, e.g., artesian fishers or

cultural assets base,

4. physical, chemical, biological effects on “@#i” ecosystem functions,

5. effects on institutional/administrative struetur

6. feasibility of financing,

7. time to first returns, and

8. accuracy of cost-benefit estimates, i.e. hoetyilare they to be achieved.

The significance of these criteria and their reatimportance vary from area to area and over
time. The time dimension is crucial to economicuadion. The costs and benefits that the project
generates at various time periods can be comparpresent value terms through the discounting
technique. The choice of a discount rate, i.e., nmwech less weight is put on longer-term costs
and benefits compared to the current position isoatroversial but significant issue. The
conventional approach of a fixed constant discoate (related to capital and government bond
markets, “opportunity cost of capital”) has beeallgnged by arguments in favour of lower rates
(e.g. social time preference rate) and time dewjniates (hyperbolic discounting and other
variants) sensitivity analysis will be used to téet results of different discounting producers and
project/policy time horizons (cf. ELOISE projeatdil report and website).

The benefits of ICZM can be most readily discerifatiey are related to baseline conditions in
the coastal zone i.e. coastal area A at timéle condition of the coastal resources @tellects
the effect of various human activities and of nalt@vents over past time t@.TCZM benefits
are achieved by: reducing damages from stormsiggdation, pollution and over-exploitation of
fish species and wetland restoration etc. (mitoatoenefits); enhancing coastal zone outputs,
including resource conflict resolution (enhancemmetefits); and preserving unique ecosystems
(preservation benefits). Two types of benefitsiavelved:

* use values, which refer to the utility from direonsumption of the good,

* non-use values that are generally classifiedexistence, option, and bequest.
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In particular, existence is due to the utility adividual derives from the awareness that a good
exists, even though the individual does not usnd will not do so in the future. Option-value
derives from the possibility to use the good in theure, as individuals cannot forecast their
future preferences. Finally, bequest value is abaitutility from preserving the good for future
generations (Freeman, 2003). All together, theynftine so-called Total Economic Value (TEV)
of environmental assets (Pearce and Turner, 19803ome cases, e.g. where the productivity
natural system has be degraded, the costs of syststoration are included in the TEV.
Environmental economists employ different valuatieohniques to estimate the monetary values
of non-market components of the TEV. The more pnemt methods are summarized in the
following paragraphs.

1) Contingent Valuation (CV). The CV method is a well-established technique useaksign a
monetary value to non-market goods and service$, a8 environmental resources (Mitchell and
Carson, 1989). CV is a survey-based technique,hat it asks individuals to report their
willingness to pay (WTP) for a specified improvermenenvironmental quality. WTP is defined
as the amount of money that can be taken away &qerson’s income at the higher level of
environmental quality to keep his utility constabis, therefore, the theoretically correct measur
of the welfare change — and hence the benefitssecaged with the change in environmental
quality.

2) Choice Experiments (CE).This second method is based on the stated pregsdachnique
widely used to assign monetary values to enviroategoods and services. In a choice
experiment-based survey, respondents are askedhtwse between hypothetical public
programmes or commodities described by a set afbatits (see Hanley et al.,, 2001).
Respondents trade off the attributes of the prograsnor goods, one of which is usually its cost
to the respondent, allowing researchers to infer whilingness to pay for public goods or
programmes and implicit marginal value of eachlaite.

3) Travel Cost Model (TCM). This is a survey-based technique used to studgeh®nd for the
services of a recreational site. The essence ahttiel stems from the need to travel to a site to
enjoy its services. The travel cost to reach aeamnal site gives an estimate of users’ WTP for
the access to the recreational site. The modeksasehe value of recreational activities and
measures the benefits of pollution control and ophelic programme in policies that influence
the quality of sites.

4) Hedonic Price (HB. This method uses equations, and it is used widsdyl in the context of
atmospheric pollution. The method looks at how emunental variables, such as clean air,
affect residential property values. The model agsuthat, other things being equal, a positive
relationship exists between the prices that peagdewvilling to pay for housing and the quality of
the environment. Therefore, the analysis of regideproperty prices enables researchers to
impute a value for a change in environmental chargtics of interest to researchers.

5) Value Transfer (VT). This method can be used when the four above thesttiechniques

cannot. That is, when data are often scarce aboatomic values of non-market goods, it
necessary to generalise results from earlier vialiatudies and thus conduct a “value transfer”.
A hot topic is to find out robust procedures forrdpsuch value transfers that might be important
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to consider in coastal zone cases. Benefit transfdefined as the adaptation and use of existing
economic information derived to specific site undertain resource and policy conditions to new

contexts or sites with similar resources and camast Brower (1998, 2000) defines as a

techniqgue where the results of monetary (enviroriedeor health) valuation studies, estimated

through market based or non-market based econoati@ion techniques, are applied to a new
policy context. When the relevant economic valued e required resources are not available,
for developing new environmental valuation studien economic measures estimated in similar
contexts and sites can provide a proxy for thenedBs necessary for the decision-making
(Navrud, 2004).

Another category of benefits, indirect economicddis, is comprised of benefits stemming from

“second round” effects of measures applied to ptedbenefits in the first two categories

(mitigation and enhancement) and in the “use” aategf preservation benefits. The context for
the analysis and estimation is the regional econang/or the national economy), as the direct
economic benefits result in additional economidcvéas in the region/nation.

SPICOSA-IP will review the methodologies to assexst and benefits of market activities as well
as to represent the interconnection through mackeins. It will review the alternatives for
economic data collection. Collecting economic infation on market activities is generally done
from secondary sources such as European, natiandbcal statistical office. A common
limitation is the inadequacy of existing data witle economic or geographical boundaries of the
policy scenarios. In this case, complementary piynakata collection may be needed as well as
information reorganisation to take into accountfeégnces in boundaries of economic and
ecological systems.

Methodological development is awaited in major areach as economic measurement of tourist
activities, which presently represents an importaottieneck in the study of coastal economies.
Another one is the exploration of the complexityirderrelation among economic activities when

water-quality issues are considered at the watdrsbale, including coastal waters. High demand
for recreational services both of ecological antiucal nature is typical of coastal zones leading
to problems like congestion, overuse of resouraed, degradation of ecosystems. Dealing with
environmental issues in areas under strong antgeypo pressure, makes the economic
assessment of non-market goods and services a ofgthenge for a complete social accounting
of public policies.

To progressively integrate all these dimensionscoinomic analysis the input-output (I-O) matrix
approach is retained as the starting point. With plerspective of being policy relevant and
problem oriented, the methodology proposed to mategthe economic dimension into SAF
modelling is based on building ad-hoc input-oupwtn® at the scale of the economic and
ecological interactions to be considered. The pegpaf such matrix is to provide a tool to explore
downstream effects of changes in ecosystems adés of access to ecosystems through linkages
between physical and monetary dimensions. The {opptt approach is an old concept in
economy. There are few challenges in applyingrittie specific purpose of ICZM. They are :

- the need to produce an input-ouput frameworledfit for almost each problem that involves a
specific set of activities (market based and nomketebased), components of the ecosystem and
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rules or policies. Applying the SAF implies thatash-hoc simple input-output matrix is first build
to explore first order interactions. Then, follogirthe opportunity of integrating different
problems or different scales, more complex strigcoan be built.

- data from economic statistical offices are gelheravailable according to administrative
boundaries that do not necessarily match with epodd boundaries. The geo-referencing of
economic data at the lowest possible scale willvide the flexibility requested to work on
different policy issues.

- a common problem to input-output approach ispleinence of static technical coefficients to
measure the linkages across sectors. Technicadngptd introduce change over time in these
coefficients or thresholds will be given particuddtrention.

- typical economic information include data on twer, added-value distribution and
employment for market sectors. The relevance déiht ways to infer such data in place where
they are not directly available will be given paular attention.

- the introduction of the non-market uses into irputput matrix is also a major challenge in the
area of environmental economics. The possibilityitvoduce monetary evaluations of non-
market values will be explored. It is expected thath type of information is very scarce in
SPICOSA SSAs. As the production of new primary dstaot within the scope of the IP, this will
take the form of guidelines and frameworks for iempéntation in other contexts. The road of
physical satellite accounting, as a way towardgégraccounting”, will also be explored. This
approach fits well with the objective of couplingp@omic and ecological modelling.

- the interpretation of simulations based on inputiput matrix can easily be misleading.
Therefore particular attention will be payed toidefthe core information that should be awaited
from this tool for the purpose of scenario basetigpatory forecasting.

c) Governance and Deliberation with Scientific Knoledge

Recent years have been marked by calls for “scibased policy”. There are also increased calls
for the better integration of “stakeholder perspest’ in public policy, and in the performance
obligations placed on the business community. & fice of complexity and requirements for
collective action, a pragmatic evaluation approaculd be to frame the problem of ‘social
choice’ as a multi-stakeholder deliberation abdwet merits and demerits of policy alternatives
that present themselves to the society. We profi@dea participatory approach for mapping and
evaluation of policy options are developed and thaet of dedicated multi-media, deliberation
tools be developed based on existing methodologlicable to ICZM. This sub-section identifies
some of the key, and innovative features of theC&®8A approach to development of integrative
evaluation procedures and tools to interface sei@mdl policy. The first specifies conventions to
make distinctions between the “economic” and “dd@pheres and between the “economic” and
“environmental” spheres for the purpose of analysensions for achieving desirable outcomes
across all three spheres.

1) The Monetisation Frontier. O’Connor and Steurer (1999) have introduced theephnof a
Monetisation Frontierwhich signals thresholds or limits beyond whicheasgng choices, or the
consequences of choices, in terms of financialet@its is either scientifically very difficult
(uncertainties, complexities, nonlinearities, etelating to the environmental spherej),morally
inappropriate (relating to the social sphere, dht®onon-human living spherer, both).This gives

as a demarcation line separating phenomena a#dtiot the economic sphere from phenomena

48



SPICOSA Description of Work — 29/1/07

that attributed to the environmental and socialesgh (Fig. 7). Physical system complexity and
ethical appropriateness are taken as the main aoempdo illustrate the relative position of the
three spheres: nonlinearities, etc., relating eoghvironmental spher&)r morally inappropriate
(relating to the social sphere, or to the non-hurtiging sphere,or both). This gives as a
demarcation line separating phenomena attributetidceconomic sphere from phenomena that
attributed to the environmental and social sphéfes 7). Physical system complexity and ethical
appropriateness are taken as the main compondhtidtrate the relative position of the three
spheres.

Increasing scale Towirps THE Monetan valuaions are of
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organisational '7'- L S PHERE erroy bars) and of dowbiful
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Fig. 7 “The Monetisation Frontier and the three spleres”

Since there is no meaningful way of aggregating ghend diversity of natural resources,
environmental services and ecosystems (see Vit@9]1, Victor, et al. 1997), an operational
approach to sustainability is obtained throughitlemtification of categories of ‘critical natural
capital’ whose stocks ought to be maintained ahbamve identified minimum levels. This builds
on several decades of work on environmental stalsdaand on the maintenance of
environmental functions (cf. Ciriacy-Wantrup 19%tshop 1978, Hueting 1980, Brouwer et al.
1999). Once targets are set, the cost-effectivamesisodology expounded by Baumol and Oates
(1971) or at macroeconomic scales in the GREENST Advtifect (Brouwer et al., 1997, 1999)
can be applied.

This highlights aniterative Processwhere environmental policy is formulated by, on tree
hand, scientific and political work to determinevieonmental standards or norms (for example,
for pollution emissions or natural resource constimnp and, on the other hand, analyses of the
least-economic—cost way of achieving the definethnd his gives an operational meaning to the
notion of“economic costs for respecting the integrity of #revironment’on the interface of the
Economic and Environmental spheres (Brouwer et@0.7, 1998). In effect, the analysis “at the
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frontier” organises systematically the relationwvestn evaluation of costs and benefits with
reference to the economic sphere (monetary evahjaéind the “social demand” for sustainability
expressed as principles of respect for environnheatal social/cultural values. Analysis
identifies, on one side of the Monetisation Frantiesources and assets that are valued within the
conventional logic of th&coNomiC SPHERE that is, from the point of view of their potertia
conversion into commercially priced goods and sewi(trees into wood products, for example);
and, on the other side, assets that are valuedtfrerpoint of view of their permanent roles in the
BIO/NATURAL SPHEREaAS in-situ services as sites, scenery, scientific interestenradogical life-
support in complement to economic sphere activity.

2) Sustainability and the Social DimensionSocial and environmental dimensions of evaluation
analysis and policy are always interlinked, becdhsee are always asymmetries of need and of
access to environmental benefits (and of exposunartms or risks) between different classes of
stakeholders. This is certainly the case for ghiicant ICZM challenges. The specifically
“SOCIAL” dimension of analysis is developed, agalty mentioned, by applying ethical
appropriateness considerations (as signalled @alanborizontal axis in Fig. 7).

Sustainability-related social assessments museaddonsiderations of justice and equity at two
levels. The primary level is the articulation o&thbligations of respedor the stakeholders or
collective identities or communities given standinghe ethical-governance framework adopted
in the society, in other words, the identificatminthe classes of community meriting respect and
the specification of the forms or norms for expi@s®f that respect. The second level concerns
the distribution of access to costs and benefits,(fairness or unfairness in the distribution of
opportunities and risks, etc.) within each broass!

There are three main classes of community: i.e.pitesent generations, the future generations
(of human society) and the communities (present fatute) of the non-human world, which
when taken together, are the fundamental staketsolde sustainability. The two most
fundamental frontiers of communigre thus signified as ‘human society’, ‘the resmnafure’,

and the ‘present and future generatiorWithin each major stakeholder class and at chosen
spatial scales of analysis, there can be an intefirariety of sub-categories, according to
circumstance, some of which will be poorer, or marmerable than others categories.

This is why a stakeholder mapping (obtained viditutsonal and discourse analysis methods
that include participatory processes and Infornrmtémd Communication Technology based
support tools) is a necessary reference point fiyr I€ZM analysis. Thereafter, qualitative

considerations such as non-violence and povertyialion can provide benchmarks for respect
of specific classes of community or sectors withimy given community. Indicators may be

selected that signal when a community (human ormonan) is in danger and the directions to
move away from danger (viz., reduce the communitylgerability).

3) Society’s Reasons and Choices: A Deliberative pmach. The underlying policy problem
for sustainable development is thusustinability of what and for whom?It has become
commonplace to seek out indicators for judging etatiprogress relative to specified goals. In
this general framing, technologies, investments aadicies should be evaluated against
sustainability criteria. As shown in a broad spattrof empirical and conceptual analyses,
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aggregate index such as total income, total endimy or monetary valuation of total
environmental benefits, abstracts away from theiouar dilemmas associated with a
reconciliation between the various interests anch$oof life that are currently in conflict with
each other or at risk. The process of imposing ‘®@tany or energetic commensurability’ can
result, unless care is taken, in a loss of tramsmgrand loss of information about the properties
of the systems and the full spectrum of relevantetal concerns. In the face of complexity and
requirements for collective action, a pragmatic leaton approach would be to frame the
problem of ‘social choice’ as a multi-stakeholdetilderation about the merits and demerits of
policy alternatives that present themselves tstugety (Habermas, 1984; O’Connor, 2002).

For SPICOSA, we propose that comparison of poljgijoms can be developed both as a direct
interactive/iterative process between scientist aitneér stakeholders but also as a deliberation
process assisted by multi-media technologies. iBhike backdrop to our proposed approach to
scenario development for ICZM policy preparationtlie context of the EU-wide Sustainable
Development strategy. The objective is the devekanof methodologies and application of
tools for sustainability scenario building and apgal. Scenarios are interfaces between ‘system
science’ and ‘social significance’ as illustratgdfg. 8. This places the work in the integrated
environmental analysis and “social foresight” pedjwve (Faucheux et al., 2002). Typically,
such tools are wanted for forecastitig/hat will be the future state the environmentsdw@ming
certain environmental, social or economic trend®),for simulation("In which direction and
with which magnitude will this outcome differ frdire business as usual outcome assuming
certain shifts in policy?")and for hindcasting What do we need to do to achieve a certain
vision?"). In the European context, it is required that #mproach should be robust and
scientifically sound and that it should go beyotaksical bio-economic or ecological-economic
modelling. In addition, it should combine quantitat and qualitative elements and
multidisciplinary analysis using results and methédm economics, social and natural sciences
(O’Connor et al., 2006).
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SYSTEMS SCIENCE portrays the contributions, and potential contributions, of the natural resources in terms
of “Environmental functions” — that is, the capacities and performances of natural processes and their
components to satisfy human needs.

The SCENARIOS portray the « working out » through time of
Governance Issues characterised as « Conflicts for the Appropriation
‘ of Scarce Environmental Functions »

SOCIAL SIGNIFICANCE is revealed by the Criteria and Justification Forms that
people advocate for resolving Governance Issues, viz., in what terms are these
“governance issues” portrayed and judged by the actors concerned (categories of v
interests, political principles, ethical outlooks, collective identity (etc.), obtainable via
social sciences techniques of stakeholder Mapping » (interview, institutional,
documentary analyses).

Fig. 8 “Scenarios as ‘Interface’ representations”

Our focus in SPICOSA thus is on tools and proceslufdode 1) that can enhance the
effectiveness of scientific work as supports fortipgpatory resource governance processes. In
most cases, communication between sciences antdypslmade through direct communication.
There are few major models by which communicatmediation role between scientific
knowledge and other sources of knowledge in theypakena is ensured. A very common one is
the expert consultation. Another one uses the ees\wf professionals dedicated to environmental
knowledge mediation. However, it often happens thatscientist themselves are placed in the
position not only to voice as experts but alsodbas mediators. This is an experience shared by
many scientists working on coastal issues. In modemore cases, multi-media interface tools are
being developed to assist the deliberation proassmng the stakeholders. With the increase of IT
capacity, this has become an efficient way, whepgnry designed, to give access to knowledge
to many people, to make it more accessible by lisataon but also to operate virtual deliberative
arena in conjunction with face-to-face exchangdge dutcome of all these procedures may be
more or less satisfactory, but the general viethas, particularly for CZM, there is still a lot to

to improve their efficiency by testing new approasland by sharing experiences.

4) Indicators for the ICZM Process. The choice of indicators, also called descriptss key
input to this assessment of scenarios and to thétyjwf their evaluation in a participatory or
deliberative context (O’Connor, 2004). Relativahe spectrum of decision criteria or governance
issues, a range of potential indicators must baetified as suitable to be used as an element for
evaluation judgments. However, in response to tieed for information, there will exist
extremely diverse claims of and sources of knowdedgd information. Information categories
put forward by decision makers, administrators thep stakeholders as ‘candidates’ for planning
and evaluation purposes, will not always be tighihked to the formal categories engaged in the
scientific description of scenarios. This inforneatidiversity is inevitable given the complexity of
the economic, social and ecological phenomenaiegigt the many different activities and uses.
In a context of participatory governance, whereustbess and acceptance of decisions depends
partly on communication quality and on legitimacgarded to expert advice, such diversity can
be counterproductive, especially, when institutlpneultural, and ‘local’ socio-economic
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dimensions bear weight on the governance procesmausive or participatory procedure would
therefore seek to have these two different qualitieperformance observations (the ‘formalised’
and the ‘informal’) accepted and maintained as $mwecomplementary within the deliberation
process. Therefore, both the “face to face” paétory exercises and the multi-media based
deliberation when inserted into the SAF methodolagl/give a prime importance to the quality
of the information it processes and to the balamceonsidering the ecological, social and
economic dimensions.
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6.1.4. RTD Activity Structure

This section describes how tB®1COSAs research effort is constructed to achieve itsailyes

in an efficient manner. The hierarchy structureaofivity components, from Node to Work
Package (WP) and to Work Task (WT), is designetbtois the project’s resources around its
central objective of improving the science-policy f{CZM. Described here are the interactions
among the Activity Nodes, the content of the woakknages and their tasks, and the partners that
will lead the various efforts.

The primary activity unit is that of a Work Packadéese are clustered into functional Nodes.
Each of the Project’s five nodes is differentiabgdfunctional distinctions based on differences
in objectives, deliverables, and scheduling thatlifate their coordination and management. A
deliberate overlap between the Nodes is sequentfahction and in composition to improve to
the productive efficiency and to ensure coherentythie information flow through the
implementation of the 4-yr project. Nodes are pliaceder the responsibility of coordinators
who participate in the Executive Coordination Bodrkde connections between Nodes are shown
schematically in Figure 9.

Each Node has two or more WPs, which are furthekéar down into WTs that are responsible
for completing the programmed tasks and productaninintegrated and collaborative manner
among the participating partners. Thus WPs leatexe the overall responsibility for their

coordination and performance of their WTs, and tipayticipate in the Scientific Steering

Committee. Table 2 lists the name of node coordisaand WP leaders, their country, and their
organisation. The Table also indicates the leacrasgtion in Study Site Applications. The

distribution of the leadership among the partigiatcountries is such that nearly all have
significant roles.
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WP14 Management and Coordination
Node 1 Science & Policy

Interface Methodology
WP 1 Policy Interface <:::>

WP 2 Economic Assessment

Node 3 Study Sites Activities ’

WP 7 Study Site Applications
WT1-18

A N 7 b

Node 2 System Approach

Framework Methodology
WP 3 System Design

WP 4 System Formulation

WP 5 System Appraisal

WP 6 System Qutput

\4 g \ 4

Node 4 Support and Services

WP 8 Modeling Support Node 5 Knowledge Transfer
WP 9 SAF Information Management <,‘:|l> WP 12 Academic Training

WP 10 Alternative Strategies WP 13 Professional Training

WP 11 Communication and Dissemination

Fig. 9 Content and Interactions between SPICOSA Adtity Nodes.

Nodes 1 & Zassemble the methodologies to create the Syst@pAch Framework (SAF) and
to develop science-policy interface methodologdsde 1 establishes generic methodologies for
economic assessment (WP2), stakeholder, and pstiepario scoping through participatory
approach, and deliberative methods for transfertimegoutput information to decision-makers,
institutional components, and stakeholders (WPbdeéN2 combines the information from Node
1 with existing methodologies into the systems-apph format that involves a sequence of four
major steps structured as separate WPs: Desigmufation, Appraisal, and Output. Each step
will first provide the start-up SAF Protocol to Ne@® (Study Site Applications), then it will
iterate on it during its execution through feedb&dm the SSAs, and then it will finalize the
Protocol after SSA’s completion.

Node 3tests and validates the SAF in 18 Study Site Apgilbns (SSAs) following the protocol

of Node 2. Each of which will have similarities adifferences with the others, therefore, some
diversity and flexibility in the application is egpted to allow that researchers adapt according to
their own experience. However, adherence to thedsded sequence of its application and to the
delivery of its products will be compulsory. Thisquirement evokes a real-world time frame
and develops the necessary practical skill of edisg a problem to obtain the best assessment
within the constraints of time and existing resestdcach SSA will be managed as a Work Task
of one WP (WP?7).

Node 4provides the services and support relevant to &ie tBat are needed by all of the SSAs
but which would cause costly delays and redund#ribgy were included in every SSA. Node 4
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advises Nodes 1 and 2 in the areas of model dewelop (WP8) and alternative strategies
(WP10) that should be considered in the SAF prdtdtalso provides internal and external
communication services that will improve the fuonitng of the Project through knowledge
management (WP9) and information dissemination (YyP1

Node 5transfers the methodology and knowledge, genetatélde Project, through the forums
of higher education (WP12) and professional trgn{iVP13). The WPs of this Node are
strongly integrated into the rest of the projeag(P) through the participation of students and
professionals in SSAs and by the requirement tltatademic courses and training modules are
all based on the SPICOSA experience and its results
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Table 3: List of Node and Work Package Leading partipant

Node | WP/WT | Title Leading participant, country
1 Science and Policy Interfacg 8, Norway
Methodology
1 Stakeholder-Policy Mapping 4, France
2 Economic Assessment 14, United Kingdom
2 System Approach Framework| 16, United Kingdom
Methodology
3 System Design 17, United Kingdom
4 System Formulation 1, France
5 System Appraisal 2, Spain
6 System Output 24, Germany
3 7 Study Site Activities 30, Denmark
22, United Kingdom
2, Spain
7.1 SAF in Riga Gulf 31, Estonia
7.2 SAF in Gulf of Gdansk 21, Poland
7.3 SAF in Oder Estuary 29, Germany
7.4 SAF in Himmerfjarden 18, Sweden
75 SAF in Limfjorden 30, Denmark
7.6 SAF in Sonderled Fjord 28, Norway
7.7 SAF in Clyde Sea 22, United Kingdom
7.8 SAF in Cork Harbour 13, Ireland
7.9 SAF in Scheldt Delta Estuary | 37, Netherlands
7.10 SAF in Pertuis Charentais 9, France
7.11 SAF in Guardiana Estuary 11, Portugal
7.12 SAF in Barcelona Coast 2, Spain
7.13 SAF in Thau Lagoon 1, France
7.14 SAF in Taranto Mare Piccolo 3, ltaly
7.15 SAF in Venice Lagoon 5, Italy
7.16 SAF in Thermaikos Gulf 20, Greece
7.17 SAF in Izmit Bay 10, Turkey
7.18 SAF in Danube Delta Coast 41, EC-DG-JRC
4 Support & Services 6, Belgium
8 Model support 6, Belgium
9 SAF information management | 35, Germany
10 Alternative strategies 3, ltaly
11 Communication and 7, Netherlands
dissemination
5 Knowledge Transfer 13, Ireland
12 Academic training 11, Portugal
13 Professional training 15, United Kingdom
n.a. 14 Management Activities 1, France
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6.1.5 RTD Activity Schedule

A schematic diagram of the IP activities in Fig. &@d a more detailed presentation is found
below in Fig. 15 for the 18-mo plan in Sect. 8.2heTProject is planned over the four-year
duration in a manner to require a continuous ictesa among the Node activities. All nodes
will start from the first month except for NodeThe SSAs will officially start after a 6-mo start-
up period, during which the SSA Host institute mi@mim his team and program the initial
workshop with policy-makers and stakeholders. Tingt 6 months will be dedicated to the
launch of the programme and the preparation (Ndg2gl) of the start-up information for the
SSAs. Thereafter, these WPs will have a 4-mo leadhe SSAs in which feedback from the
SSAs will contribute to revisions in the SAF pratbcin the same interactive way, technical
support and services (Node 4) will enrich and biérfedm interaction with methodological
groups and with SSAs. As part of this node, the rmamication Work Package will provide
means for internal and external communication. THs¢ year of the project will be spent in
comparison, evaluation, composing the SAF Portfaissemination to endusers.
SPICOSA Activities Sequence

Node 5 Knowledge Transfer >

Node 1 Science and Policy Interface Methodology >

i {

Design Study Sites
Formulati Activities (SSA)
Node 3 ormulation

Node 2 Design Formulation
Systems Approach Framework (SAF)

Node 4 » Support and Services
I | -~ T
0 Y 6 12 24 36 v 48 5
Start Months Finish Final
Reporting

Fig. 10 Sequence of Node Activities. Most of thegject activities last for the entire period,
but many have shorter periods of more intense work. This is due to the iterative-
accumulative nature of the Project’s central objeatre, the SAF.

6.1.6 RTD Activities description

The Node, Work Packages and Work Tasks activitieslascribed in this section. Fig. 11 shows
the complete structure of WPs and WTs with thekdges.
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Fig 11: Pert diagram of SPICOSA activities
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NODE 1, Science and Policy Interface Methodology
Coordination: P.8, University College Bodoe, Norway

This node will develop analytical tools for insertiinto the Systems Approach Framework
(SAF). Thus it will aid the development of a moddigy-relevant SAF-protocol, so that the
interaction between scientific knowledge and otkeowledge areas in the policy-making
process are improved.

In keeping within the goals of the EU Lisbon Stggtealling for a knowledge-based society, the
objective of Node 1 is to develop and implement hodblogies to improve the interface
between scientific knowledge and policy-making psses. Especially in the very complex area
of Coastal Governance, the multitude of stakehsldmrd ongoing policy-making processes
makes this a demanding task. In total, Coastakislion the ground is the compound result of
Individual Choices, Common Social Choices, and ieuBhoices in specific action situations
and Policy making processes that impose constraimtés open possibilities for the three first
categories of choices. In addition, nature itsedf,the coastal ecosystems, has its own dynamics,
which can react to, support or undermine any pegianade by human decision makers. A
knowledge-based society must therefore open thecKbbox” of Ecosystem Science to Policy
makers, Stakeholders and the Public at the sangeasit has to open the “black box” of Policy
Making to Ecosystem Scientists. By thus utilizingttb natural science knowledge and social
science knowledge across earlier sharp disciplinériding lines, both Institutional Analysis
and Design as well as Adaptive Ecosystem Managewcemtbecome more readily applicable
tools to Integrated Coastal Zone Management (Gewee) (ICZM) in the Greater European
Area.

Policymaking is both a bottom up and a top downcess, and neither group of stakeholders
know exactly what are the policy needs and the kedge gaps are. In principle it is “hard to
know what we don’t know”. But beyond the traditibreonsultation meetings and political
bargaining forums where the strength of interestst@sted, there are new participatory methods
developed, e.g. focus groups, citizen jury, intenpells, etc. These have been tested in the
context of environmental policy negotiations durihg last decades, but in relation to Coastal
Zone management in Europe, the experience of timealty organized dialogue between policy
makers and stakeholders is not conclusive. Ankk Ites been done at the European level to
systematize the numerous experiences and to traiff@nformation to potential end-users. It
has been acknowledged in numerous reference dot¢si@eout ICZM that a major drawback in
these participatory processes is the fact that ity of the existing scientific knowledge is
readily accessible to the stakeholders. Thus fadtnawledge plays a smaller role in the
processes towards formulating policy choices thapotentially could, and this is seen as a
critical aspect for the future development of awlealge based Europe.

Node 1 addresses this problem in two ways: a $estof “Policy Interface” work in WP1 will
prepare a methodological framework to facilitate 8ystem Analysis Framework Methodology
(Node 2) and the Study Site Applications (Node T@)is will partly be done by developing
interactive procedures for stakeholder-Policy Mapgpi(WT 1.1) to identify hypothetical
scenarios for system and institutional design angrbvide a yardstick for interpreting SAF
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output. Partly it will be done by developing a ma@gpropriate set of economic assessment
methods (WP2) and techniques that can be insamtedhe SAF (WT 2.1 & WT 2.2) in such a
way as to integrate ecological dimensions, socialedsions and economic dimensions. The
interactions between the two WPs and with otheviéies are illustrated in Fig. 12.

Iterative

Interaction

WT-1.1 WT-1.2
Policy- Scenario
Enduser Evaluation

Interface

Society
to Science

Science to
Society

Systems Approach Framework

AVAYA
(VAR ERERY,

Study Site Applications

Fig. 12 Schematic of interaction between work tasksf WP 1 and other activities.

WP 1 Policy Interface. Lead P.4, UVSQ

This WP will provide the methodology for social amtbnomic mapping of policy stakes and the
protocol for interactions between science and ositekeholders. The overall objective of this
work package is to provide a methodological framéwo ‘set the stage’ for the initial and final

acts of the SPICOSA approach by ensuring a SciPotiey dialogue before and after the
scientific assessments are made. The interactiagtsvelbn environmental sciences and
environmental policy are made different by a numiifeoften-sited factors, including that they
have different perspective on what is the enviramnleow it functions, what are its services to
the public, and how it might serve human society iaustainable configuration. Our working

hypothesis is that researchers must be more pveatti establishing a dialogue with Policy

rather than to just do ‘good research’ and pultl&hresults hoping, perhaps, that they will help
guide decision-makers. Consequently, SPICOSA-IP mitiate a dialogue before starting to

conduct assessments and later return to discupartitipatory forums the results with other

stakeholders. This defines two levels of dialogngial policy-issue mapping to define it in the

most appropriate way regarding the “social sce¥T1.1) and final scenario evaluation based
on the output of scientific assessments (WT1.2).
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This interaction between scientific knowledge aritleo sources of knowledge for scenario
identification and scenario evaluation is deemeertoch the pertinence of the scenarios to be
elaborated, of the descriptors (components, presesdbjectives, performances, etc.) to be used,
and overall, of the contribution of science to peHplolicy choice. If well operated, this should
be a permanent interactive/iterative dialogue betwthe policy social scene and the scientists.
Evaluation of scenario outputs should lead to tmmtilation of new hypothetical scenarios.

This work package will develop dedicated DelibenatSupport Tools as referenced in section
B.4.2.1 based on the experience gained from ottogrrgmmes by the leading institution. It will
interact with Node 2 working groups by proposinterence typologies for issues and scenario
identification and by helping to the design of Séput to improve its adequacy with the needs
of the public dialogue. Second, it will assist Stulte Application teams. The Work Tasks of
WP1 will be managed according to the format of radthogical group. A “core group” will
prepare drafts of reference material and work withreview group” of other participants at
preliminary and later stages. An iterative approagt allow for progressive refinement of
support documentation and generic toolkit.

WT 1.1 Policy-Stakeholder Mapping — Leader, P.4, CBD-UVSQ
This WT is a social science based work that wilbwghhow to carry out a multidimensional
mapping of policy issues and human activities fé&FSIit will establish the terms in which
progress of policy in resolving problems may becpeted and judged. To do this, it will utilize
desk analysis, documentary analysis, and a sefiestakeholder dialogues, to specify the
guidelines needed for carrying out the necessargisg studies that will allow a “mapping” of
the perceived “Policy Issues” and of the awarerags attitudes of people towards the these
Policy Issues.
1) Collection of documents of all sorts (physicaldaelectronic, published and ‘grey
literature’) as the basis of a literature review;
2) Small group discussions (so-called “focus groupsdepth discussions) and interviews
with selected individuals;
3) Workshops bringing together stakeholders incteteconfigurations (e.g., the dynamics of
a gathering of stakeholders at one site, is likelybe very different from a gathering of
stakeholders from across Europe as ‘“representatieésnational CZM interests or
activities...)
4) Analysis and reporting of results of the stakkdéodialogue and documentary analyses.

The Stakeholder Workshopswill take place during the first months of the SSAseractive
ICT technigues will be used as an aid for struogrrithe discussions and for producing
“conceptual maps”, e.g.0pen Space Technoldgnd theMind Manage®© software. Note that
assessments of these and other relevant softwale wall be made in the first months of the
project, to ensure satisfaction of multi-languaggquirements and functionality of the selected
system.

Overall, WT 1.1 will produce a methodological guiflr the identification of key issues,
institutional features, stakeholder categoriescqyés of public acceptability, data needs review
documents identifying the logic of discourses atitiuales toward the key ICZM policy issue(s)
and deliver this guide to WP3 for insertion in tBAF Protocol, The use of the various
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procedures will be illustrated through examplesefiéctive ways to generate the appropriate
“raw material” for the social assessment and talpce results.

WT 1.2 Deliberation Methodology —Leader, P.4, UVSQ

This WT will develop methodology and tools for delfations over the contribution of science to
ICZM policy debate. The chosen strategy is develpmof the “SPICOSA” multimedia
Deliberation Support Toolkit (DST) that respondsihwthe aid of the new generation of
interactive communication tools, to the needs oftiple stakeholders, at different sites and
scales of observation, for structured access twvexdity of scientific knowledge bearing on the
governance challenges of ICZM in Europe. Three roatcomes are expected from WT 1.2.

1) First, design specifications must be given fieaive and appropriate procedures for
ensuring the policy impact of SPICOSA science tssaleach of the Study Sites.

2) Second, and related, there needs to be a “sudie” interfacing, so as to establish a
“forum” centred on governance issues, policy taggand associated indicators and on the
exchange of perspectives between Study Sites anertterging European frameworks for
ICZM policy.

3) Third, the basis must be laid for the transtatio due course (much later in the project) of
the SSA experiences, into recommended proceduiksoats for working ordinarily on the
science-society interface in ICZM.

Three main sub-tasks will be conducted:

1) To design work (from concepts to operationalcgmations) and prototype development,
in close collaboration with other SPICOSA consartipartners, for the “SPICOSA DST".

2) To apply more detailed tuning and validatiorthef DST in selected SSAs.

3) To develop in close collaboration with other SBBA consortium partners, of the “multi-
scale” interfacing, so as to establish a “forumhtced on governance issues, policy targets
and associated indicators for the exchange of petises between SSAs and the emerging
European frameworks for ICZM policy.

WP 2 — Economic Assessment. Leader, P.14, CSERGERAUE

The primary aim of this WP is to provide a set cdmomic assessment methods and techniques
that can be implemented into the SAF. These metsbdsald emphasize the integration of the
economic dimension into the ecological and sodialedisions (including scenario analysis) and
cover macro-micro scales as well as short and teng-considerations. Emphasis is placed on
providing regional input-output models (I-O) baswda uniform approach within the SSAs and
insuring potential linkages to a wider monetaryuadion of the costs and benefits of ICZM
(encompassing mitigation, replacement and pregervatrategies).

The economic assessment is undertaken in the dootesontinuous integrated management.
This means that the analysis is done at some “paointime, or over some finite time period.

This in turn implies that the analysis must be Hame some “baseline conditions” and linked to
the natural science models and data. Thus, an taygoproblem in estimating the costs and
benefits of ICZM is that of defining what would lpgm in the absence of ICZM i.e. what is the
“baseline scenario” or a “business-as-usual” trerajection. One way to demonstrate the ICZM
benefits is to use the *“without ICZM” versus “witBZM” comparison. The net benefits i.e.

benefits minus costs associated with (attributab)elCZM are represented by the difference

63



SPICOSA Description of Work — 29/1/07

between these two states in a given coastal ates.with vs. without comparison is combined
with the application of scenarios of conditionsezxted to whatever points in the future are
considered to be of interest. A scenario comprssgse combination of values of three sets of
linked variables:

1) Economic and demographic conditions over the thorizon of interest;

2) Environmental conditions; and

3) Governmental policies, institutions, social normsl gerceptions, technological changes

and factor prices etc.

Operationally, the following basic steps are inealin the ICZM-benefits assessment:
1) Define the problems/issues in quantitative andlitptive terms (combination of natural
science models, social assessment and economi@éaal).
2) Select and construct a scenario and tabulaterela¢ed spatial pattern and levels of
population and economic activities, social consaqgas for the time horizon specified in the
scenario.
3) Estimate the outcomes of trend-projections imagament strategy, based on the social
and economic relationships identified in the presitasks,
4) Define an ICZM strategy and apply to the samensado as selected for the “trend”
management strategy, to identify cost, benefitsratdenefits.
5) Test other possible alternative-future scenarios

WT 2.1 Economic Assessment Methodology — Leadet4PCSERGE-UEA
This WT will specify the types of economic analyseeded and feasible to evaluate economic
tradeoffs involved in alternative scenarios takintp account market and non-market values,
and local and larger processes. The following siskg will be conducted in sequence.

1) Liaison with social assessment to highlight imrtjgular stakeholder mapping

distributional issues and time horizons/scenaradyesis.

2) Basic formulation of the overall structure oé taconomic model

3) Construction of generic regional 1-O framework.

4) Formulation of generic economic cost-benefit l@hd valuation approach for ICZM.

5) Survey of I-O monetary valuation studies anddfientransfer possibilities.

6) Integration of I-O components with other econogomponents.

7) Liaison with core study partners to implemef &nd valuation analysis.

8) Production of guidance documentation.

WT 2.2 Implementation of Economic Assessment — LexadP.19, CEESE-ULB
This WT will provide versions of these methods catitge to their prescription in the SAF
protocol and provide further assistance in sele&84s to demonstrate higher-level assessment
methods.
The implementation will be accomplished in follogiareas:
1) To act as an interface between WP2 and the etcnassessment portions of the SAF
protocol in Node 2. This will be facilitated by digate participation and close coordination
with economic researchers in Node 2.
2) Independently critiquing the recommendationsVéT2.1 from the point of view of
facilitating application. This will be done by rewing success of application in other projects
and in the literature.
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3) In selected cases, work directly with a few celdé SSAs that have already conducted
economic assessments in order to foresee probless ar implementation to pass on to Node
2.

NODE 2, Systems Approach Framework
Coordination: P.16 UoP and P.3 IAMC

This Node acts as the driving engine for the pittgeabjectives; it develops the SAF protocol in
a sequential, iterative manner from inputs from B®d and 4, iterative interaction with Node 3,
and collaborative exchange with Node 5

It is the responsibility of this Node to adapt gystems approach applied to the larger Coastal
Zone system and to provide detailed guidance #s tpplication. This adaptation will be done
in the context of a CZ System Feedback Loop asign E and it includes the innovative
concepts described in Sect. 6.1.1 and the methgiéslan Sect. 6.1.2. Thus, the four Work
Packages of this Node have the responsibility otivg the descriptions, methodological
procedures, and guidelines for the SAF Protocoiclvis then applied and tested in the Study
Site Activities (SSA) of Node 3. The SAF is orgadzinto the four major Steps, which
constitute the four major chapters of the SAF ahd tour WPs of this Node: Design,
Formulation, Appraisal, and Output. The content parpose of each Step is explained in Sect.
6.1.2. The writing of the SAF is sequentially pree implementation in Node3, see Sect. 6.1.4,
such that the draft version starts the sequensamplementation follows in the SSAs, after
which the SSAs return their critiques to Node 2johlthen writes the final version. The initial
draft versions of the SAF must provide sufficientidgance, reference, and examples of the
required tasks that they can initiate the SAF witite additional assistance. To help in this
regard, a SAF workshop at the third month will himiliarize all partners with the concepts,
tools and the procedure.

Evolving Quality.Recognizing that the scope of this experimentritaprecedent, particularly in
the areas of geographic and disciplinary extenthaxe designed an iterative procedure for the
content of the SAF. In order to accommodate boghrévision iterations and an operational time
schedule, we have designed a strong start and edpasstrict time frame for completion.
Therefore, the rationale for drafting the SAF poatoseparately and prior to beginning of the
SSAs is both to start with the best possible goesthe SAF and to avoid loss of time on the
part of the SSAs in deliberating over their apphoddowever to preserve the opportunity for the
SAF quality to evolve, the SSAs will not be consteal to follow exactly the draft version of the
SAF protocol. From the onset of the SSAs, if a S8AIld like to propose major exceptions to
the SAF, they would need the consent of the coatitin of Nodes 2 & 3. By allowing a certain
degree of freedom, we permit each SSA to make s@mations of the basic protocol in order to
adapt to their particular situation and to encoeragperimentation on the basic methodology,
providing that the schedule and objectives argeupardized.

When the result of each Step is completed in th&sS8eir output becomes an iterative input

for the each of the WPs of Node 2. Each Node-2 WP fitsst review these outputs for
satisfactory performance relative to the followcanditions set in the draft version. In the post-
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SSA period, the WPs of Node 2 are then respongiotl SSA representatives) for the summary
evaluation, the final SAF protocol, and the compeeaanalysis of the SSA results.

WP Organization.Each Work Package of this Node will be structuretb iWork Tasks in
relation to the tasks required to produce the SAdtdeol chapters for each of its four Steps. The
approach and composition of the WTs will follow tip@idelines of Sect. 6.1.2. Each work task
will be addressed first by a small ‘Core Group’,onmbill write the first draft of the protocol that
will be subsequently critiqued by a larger ‘Revi@soup. Both these groups consist of experts
not directly involved with an SSA, with a few extieps. After the draft product is completed it
will be presented and discussed in a larger worksho which there will be Node 2
representatives from each SSA. For each of the gosups of this Node, there will be an
assigned WP leader and 5 members of which thetédwiat least one representative from each
of the ESE components. These assignments willalhitbe designated, and later selected to
adapt to availability and expertise. This lead cottea will organize themselves as needed to
meet its work assignments and schedules.

Each WP will begin with a plenary meeting of botloups to familiarize themselves with the

WP objectives. Subsequently, the Core Groups wvefing the specifications for each WT and

assign responsibilities. The Core Group will agaieet to draft the WP Chapter. Next, both the
Core and Review groups will meet together to angigind edit the WP Chapter. All the WTs for

each WP will be drafted and reviewed in a manndependent of disciplinary considerations;

however, the person chosen to lead each of the Mt have an expertise best suited for the
task. If this expertise does not exist in the G@reup then it will be brought in from elsewhere

in the project.

Disciplinary Integration.Critically important to the coordination of this N is that the process
of constructing and applying the SAF will encouraigeiplinary integration. The assemblage of
methodologies and procedures recommended in thide Nuoust reflect the continuum of
components, processes and interactions occurringughout the ESE System rather than
reflecting a fragmented set of disciplinary-basedthudologies belonging to the team of
researchers that applies them. For example, thisires that the methodologies be selected that
require a wider researcher participation than tihgtlied by the set of methodologies by
practiced by the team of researchers assemblazhtiuct a SSA.

WP 3 CZ System Design — Leader, P.17, NUE

This WP authors the CZ System Design Step for #hie Brotocol through an iterative process
of initially following the SAF methodological ratale (Sects. 6.1.1-3) and subsequently
modified based on feedback from the SSAs. The mab Design Chapter is to explain how to
establish the ‘Policy Issue’, which the SAF will dréss, and how to plan its satisfactory
resolution within specified time and resource caists. It will provide procedures for engaging
policy/stakeholders to determine a Policy Issue dadision-support information based on a
negotiated agreement, between the SSA team arghtlieipant group of policy/stakeholders. In
each case, the negotiated trade-off will be betwpelicy priority and expected scientific
resolution; that is, the selection process willuleg a Policy Issue for which decision-makers
would like to have interactive information (indioed, forecast scenarios, options, etc.) and for
which the research team has sufficient data andrégp to address.
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The Chapter contents will clearly describe the pduce for identifying of the primary and
secondary interactions involved in the cause-&eaffelationships through the CZ system, i.e.
from policy change to natural system change thdilyugonsidering the three ESE dimensions.
The chapter must include a clear explanation of tmwelect the interactions and processes of
this chain and how to portray them in the contdxtamceptual models. Also, it will include the
criteria for defining the best scenarios in ordeattthey will provide interactive assistance to
decision makers. The Chapter must provide critesraselecting the dimensional (time and
space) extent of scenario resolution required dtisfctory resolution of the Policy Issue(s); i.e.
the temporal extent of historical data available findcasting and the extent of requested
prognostic scenarios; whether and what spatial rimdtion is needed for qualitative
presentations, data integrations, and/or for 3-Dietimg of scenarios. The Chapter will provide
instruction on determining the accuracy of the posjic scenarios, and how the scenario
simulations can be validated, such that the indegign can be iterated until an acceptable ‘error
envelop’ can be achieved for scenario predictidimis, the design process is iteratively linked
to the succeeding steps in the SAF and the finedime must wait the conclusion of the final
results of the SSAs.

The Chapter will also suggest mechanisms to fatdlita significant level of participation
throughout the SAF process by the Policy-StakemdRégticipant Group, which forms a part of
the SSA research team (WP7). The Chapter will pivguidance on the planning and
organization of the SSA team necessary to condiistassessment. In anticipation of this, WP3
will be assisted externally by information passeshit WPs 1, 2, 8, & 10 and internally by a
dedicated review group and by representatives &aam SSA.

The Design Chapter will be organized with sepasat#ions dealing with each of the major tasks
outlined below. Major revisions or additions woukjuire consent by the Node coordination.
The importance of conducting theses tasks in seguemust be reflected in the text of the

Chapter. Each of the major tasks must includeustitnal information concerning the important

subtasks, which are outlined here as follows:

1) Issue Resolution
a. Reach agreement on Policy Issue(s) and assb@asnarios, indicators, descriptions
and criteria.
b. Identify what dysfunction (impacts) in the natusystem is implied by this Policy Issue
and prioritize them in the case of multiple impacts
c. Identify social concerns and public perceptiaative to the Policy Issue(s).
d. Identify economic activities directly impactetidathose potential economic effects
including non-market impacts.

2) System Definition
a. Define the CZ System to be studied by ascengithat all primary functionality is
within its boundaries, i.e. leaving within the gystall of its major interactions.
b. Specify the necessary boundary conditions,identifying information/data needed for
prescribing the external boundary conditions, apghgenic drivers. Specify the relevant
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internal inputs, controls, constraints, and soeiatl economic demands relative to the
proposed Policy Issue(s).

c. Anticipate characteristics of potential riskg(eeological, ecological, social, economic)
that should be evaluated and estimate the resorggased.

d. Synthesize the state of the impacted ecosysttative to its function, knowledge gaps,
and major component interactions.

3) Conceptual Models
a. Construct conceptual models of the CZ systeaspanse to the Policy Issue(s) that will
allow visualization of its primary characteristios relation to each other, e.g. external
boundary conditions, major compartments, and thotnal processes that control the
flow of mass, energy and information through thetesy.
b. Use these models to indicate the primary causdfé&ct relationships; specify the key
forcings, variables, and processes; identify exemmputs (mass, energy, & information),
internal inputs; and indicate the social and ecananteractions, controls, processes, and
components and their interactions relative to tgse & effect chain; and specify expected
CZ system outputs.
c. Provide a sample format in the form of examdimsthese conceptual models by
adapting various in-use methodologies.
d) Specify the system outputs for both qualitative quantitative analyses.

4) Methods and Information Required
a. Identify the methods suitable for resolving tregious quantifications and qualitative
interpretations needed.
b. Acquire existing information/data on the majoAdrelative to their controls and
constraints on the ecosystems — link WP 9.
e. Specify any auxiliary models needed to link witlte systems model considered
necessary — link WP 8.
c. Obtain data inputs for external forcing (notihgwstrong interactions) —link WP 9.
d. Indicate the format for storing the CZ relevdata — link WP 9.

5) Problem Scaling
a. Scale all processes and streamline the proldehetfirst-order linkages and interactions
of the cause-&-effect chain; Simplify methods ié teffort required to utilize them is out of
balance with respect to the overall effort.
b. Iterate on the scope of the problem to enswagldity and reduce if necessary.
c. Specify the SAF Portfolio contents: simulatiamput, qualitative information, and the
formats required by the natural, economic, soa@rses, and public users interfaces.
d. Specify the format of output for presentatiomsl aisualizations (for policy-makers,
stakeholders, and public) recommended for use irbWP

WP4 System Formulation — Leader, P.1, IFREMER

This WP authors the CZ System Formulation Steptlier SAF Protocol through an iterative
process of initially following the SAF methodologlaationale (Sects. 6.1.1-3) and subsequently
modifying it based on feedback from the SSAs. TW® constitutes the preparatory link
between the problem definition of WP 3 and the ajgaits of WP 5. Its purpose is to explain
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how to systematically organize the quantificatiamd anterpretation of the CZ system. The
contents must explain the importance of represgritie CZ system’s function in quantitative
terms and how one selects the best possible repagisms of key system processes, inputs, and
internal interactions, and how one assembles tiresefunctional components. Of particular
importance to SPICOSA is the inclusion in the C&temn of the essential social and economic
components, for which the Chapter must explain hovadapt the respective methodologies
passed from WP1 & WP 2 to quantitative and qualgaassessments pertinent to the studied
Policy Issue(s) in the context of the CZ feedbambpl and/or as interacting with the specific
cause & effect chain. In the event that spatiabltgsn is needed, the contents must provide
guidance on the necessary set-up procedures, dgtaraments, and resource costs for the
relevant methodologies (WP 8).

The Chapter must include information on how to debod validate of all formulations and to
calibrate them with real data at choke points ia fystem. Explanations must be included
concerning the quantification of those transfororatiprocesses that alter the input data
parameters in relation to the specific system andd(s) studied. Guidance must be provided on
how to rescale or adjust the scope and scale ofithelations, since it is the last point in the
SAF sequence when modifications can efficientlyefiected. The Chapter must instruct the user
on the procedures for archiving the validated pe@nd component models in conjunction with
WPs 8 & 9.

The Formulation Chapter will be organized with sepasections dealing with each of the major
tasks outlined below. It is expected that some fraadions will be necessary relative to the
information provided by the Design Step. Howeveajanrevisions or additions would require
consent by the Node coordination. The importancesbecting sequential nature of these tasks
must be reflected in the text of the Chapter. Eafcthe major tasks must include instructional
information concerning the important subtasks, Wlace outlined here as follows:

1) Inputs. These represent the introduction of mass, enemginformation into the system
considered, i.e. externally or internally.
a. Describe the degree to which the input functimesindependent of internal and external
dependencies and whether or not the appropriatenmation is included with the input data
and whether it is switched through an informatieadback loop internally or externally to
the system. Express these quantitatively.
b. Evaluate the relevance, for all possible inprggardless of whether they are listed in the
first and second order cause-&-effect relationshifesy special attention to the interactions
of relevant HAs to these relationships and to thiermation controls on them due to social
and economic preferences.
c. Set up the social and economic analyses by iplgritheir scope and by acquiring the data
for their implementation. Note some analysis raqggitong time for acquisition of data may
be initiated during this step, with approval of Madoordination.

2) Internal Interactions. These refer to all interactions that affect therqiiyg quality, or
conversion of the key variables being simulatethencause & effect chain.
a. Following the Conceptual models of WP3, deschibe each process or interaction will
be formulated, e.g. deterministically, empiricallstatistically, etc., and write out their
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formulations that express their full functionalityfpescribe the needed descriptive
information needed for understanding the role adséh processes and their dependent
interactions with other processes in the causefé&ethain.

b. Explain for each formulation the necessary dsi@ml checks and expected validation
procedures. Evaluate any approximations includedhese formulations, e.g. range of
validity, omission of any independent variablesd atie origin (reference) of each
formulation used.

c. Construct process models, validate with the et available, and document/critique the
model according to procedures of WP 8. Provideeseramples in the EXTEND, or other,
software environments.

d. Formulate and simulate the dynamics of the eman@nd social processes/controls and
their position in the cause & effect chain (to bplaced with real results later).

3) Functional Components.Processes can be grouped to form major functionié within

the system, which will facilitate their calibraticend representation in the larger systems

models of WP5.
a. Consult the Conceptual Model, select the finst second order processes, assemble them
into functional components, and define their intoms with other components in the
cause-&-effect chain. Identify and quantify how wial and economic variables interact
with the cause & effect chain(s).
b. Specify any thresholds, tolerance levels, amgtfanal limits affecting the function of a
component relative to its expected use in SSAs.
c. Define and evaluate all external controls thatreot included in the already defined key
variables.
d. Assemble the respective process models, usengrédvious steps, into component models
paying close attention to the dimensions of theabdées and any tolerance or functional
limits that may be exceeded.
e. Construct social and economic component modelgegt their interactions with the
components in the cause & effect chain, where gpm@m® and using reasonable
representations of the CZ system output, in ordeedtimate in order to estimate the
sensitivity and any nonlinearities in these inteoams.
f. Conduct sensitivity tests and validate the fdatians with known results, and if possible,
provide criteria for validating their accuracy. Tlwmpleted components should be
transferred to the Model Library in conjunction witvPs 8 & 9.

4) Documentation
a. Validate each of these functional componentsigusivailable data and iterate as
necessary. Acquire available data useful for histlealidations and calibrations of process,
components, and systems models.
c. Critique the social and economic interfaces @egseen in the WP3 and make any
modifications necessary in order that the resulthe WP5 appraisals will function within
the scope of the planned simulations.
e. Provide a scientific critique of these composeéntluding error estimates, sensitivity to
inputs, quantitative indicators that might be ubkefithe output, and qualitative assessments
for output. Include a revised conceptual modehwispect to the initial model of the
system design step.
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WP 5 System Appraisal — Leader, P.2, CSIC

This WP authors the CZ System Appraisal Step fer 8AF Protocol through an iterative
process of initially following the SAF methodologlaationale (Sects. 6.1.1-3) and subsequently
modifying it based on feedback from the SSAs. Theppse of this Step is simulation and
interpretation the CZ system’s response to thectsdePolicy Issue(s). Thus, the contents must
describe the implementation procedures for the stypie assessments specified in WP3 and
formulations constructed in WP4 and prepare themd&ivery to WP6. Because the Policy
Issues and the CZ system will differ from one Clmation to another, the contents of the
Chapter must be general but must also cover therntgpes of variations expected in CZs.
These will be extracted initially from historicakamples and eventually from the SSAs. The
contents must describe how to couple the ESE coerganodels without losing information or
accuracy relative to the defined system, how tbzatithese models for producing simulations
and qualitative information specific to the desi®gstem Output (WP3 & WP6), and how to
perform quality controls and error estimates fog thutputs. Most of the component models
would come from WP5, as developed specific to fhi@ieation, and some generically applicable
models may come from the Model Library. The Systuaiput will have been described in the
Design Step, but some interactive overlap mustshebéshed with the Output Step. The contents
must include options for situations in which thelify or error exceeds projected thresholds.

Thus, this Chapter must provide guidance on howetp the resource expenditure within the
prescribed limits, since both the effort devotednodel appraisals and to the interpretive
analysis can easily surpass the limits associatddognventional research. Explanation will be
given on how to provide limits in the context oketlbystems Approach hierarchical structure
(postpone further resolution to a later iteratiand in the context of the operational priorities
inherent in the SAF objective (research responsieinvprescribed resource limits). The Chapter
will provide assistance on separating the accompgnynterpretive analyses, where the
emphasis is on integrating existing knowledge djeto the defined problem rather than on
developing new analyses of generic value, whiclukhbe encouraged but outside the scope of
the SSA. Similarly, the contents will include ingttions on utilizing default methodologies
(models and analysis) in the case that existinghadetlogies are not in place and to allow
improvement through experimentation to better prp8ons. This is justified under the SAF
concept of auto-improvement, through updating wetttter models and new knowledge in
successive iterations.

The Appraisal Chapter will be organized with sefmisections dealing with each of the major
tasks outlined below. It is expected that some ficadions of these tasks will be necessary
relative to the information provided by the Desigh Formulation Steps. However, major
revisions or additions would require consent by Mede coordination. Unlike the previous
steps, the order of completion for these tasks needbe strictly in sequence but must be tightly
coordinated in order to support the objectives stagt on schedule. Each of the major tasks must
include instructional information concerning thepiontant subtasks, which are outlined here as
follows:
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1) ESE Components
a. Construct the simulation model of the naturaitesy using existing MMBs wherever
necessary. Run the model using static economisaaid! inputs. Conduct hindcasting and
calibration tests on a known policy change or ol=grenvironmental event. If a linkage
model has been prescribed, conduct linked runsatigue and modify as necessary.
b. Analyze the results of the social assessmdrgs separately, with interpretive comment.
Then construct and run the social-model compondht limear/constant simplifications for
the interactions with the natural and economic comepts. Critique results and modify as
needed.
c. Analyze the results of the economic assessmdingt, separately, together with
interpretive comment. Then construct and run thenemic-model component with
linear/constant simplifications for the interacowith the natural and social components.
Critique results and modify as needed.
d. Synthesize qualitative information acquired upgort of these ESE models restricting
them as much as possible through relevance to olieyAssue and special attention to
interactions not previously noted or understood.
e. Prepare model simulation input data, historroptated, and prognostic.

2) System Simulations
a. Link up the simulation model from the assembtedhponents. Test and validate all
model interfaces, and input data. Carefully evaliakages to distinguish between dynamic
versus non-dynamic.
b. Conduct sensitivity test regarding conceivatddations of input values - to explore the
models range of validity and sensitivity to inputoes and to key variables omitted or
approximated.
c. Run simulation model adapted to the Policy Issaed recent data inputs. Note and
describe any strong feedbacks between the nagoaial, and economic components, and
review the validity of these occurrences.
d. Run prognostic simulations as prescribed oroasidered useful to the Policy Issues, i.e.
due to changes or selected alternatives.

3) Output Preparations
b. Review and assemble the alternatives and optelesant to the SSA policy issue, as
provided for by Node 4, and indicated by on resoltdhe appraisals.
a. Synthesize the quantitative (model) and theitgtiake (interpretive) results. Prepare
further analyses for options as prescribed foiQbgut Step.
c. Provide indications of which simulation runs eemfeasible in response to requests by
Policy during the Output Step. Maintain an intéikecconnection with the Output Step

WP6 System Output — P.24, KMGNE

This WP authors the CZ System Output Step for #ié Brotocol through an iterative process of
initially following the SAF methodological ratiorafSects. 6.1.1-3) and subsequently modifying
it based on feedback from the SSAs. The purpogtisfStep is to integrate and organize the
gualitative and quantitative information resultifigm the SAF for written and interactive
presentations with policy/stakeholders and endus@&asically, the Step translates the
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information coming from the three previous Stepvanious forms into three primary formats:
an SAF Portfolio to be presented to the decisiokintaclientele that originated the studied
Policy Issue(s) for the SSA assisted by (mostlyDagision Support Tools of WP1.2); for
insertion into the SAF Users Centre of the SPICQ&site (assisted by WP9 & WP11); and
for the final edition of the SAF Protocol User's Meel (assisted by an edit committee to be
nominated). The Chapter must clearly prescribeptoezedures for translating the material to
meet the specific needs of several different tygieslientele. For example, the contents must
describe how to synthesize the response informatitmnnon-scientific formats and in a manner
flexible enough to serve both the organized deditbens and the ad-hoc interactions with policy
and endusers; how to present the combined ESE smsatp stakeholders and the public in a
manner coincident with their interest levels; amivito condense the SAF experiences into a
useful format to promote continued improvementstha SAF for the utility of ICZM. In
addition the information content, the Chapter mdstote considerable guidance on the
information management (link WP9&11) and logisticebordination of the deliberative
interactions with the decision-making groups arfteoendusers (link WP1).

The Output Chapter will be organized with sepasatdions dealing with each of the major tasks
outlined below. It is expected that some modifwasi of these tasks will be necessary in
adjustment to changes made in the previous Stdpsiever, major revisions or additions would

require consent by the Node coordination. Eachhefrajor tasks must include instructional

information concerning the important subtasks, Wlace outlined here as follows:

1) CZ System ResponseThis task completes the integration of the assestwegarding the
change in the system in response to the Police$ssu
a. Run Simulations of 'what-if' scenarios basegmarities provided in the discussions with
Policy makers and established in the Design Stdpegpared in the Appraisal Step.
b. All scenarios should be accompanied by an inggige text, uncertainty envelopes,
documentation of each simulation run, Some of thisterial would be converted to
interactive displays for subsequent disseminatiahaeliberations (below).
c. Interpret and critique the scientific resultettbquantitative and qualitative, with respect
to supporting the Policy Issues, to the specifiertowledge & data gaps revealed during the
application, the effectiveness of the applicatioonf the perspective of assisting ICZM
decision making and from the perspective of andittiy the response of a CZ system.

2) Deliberations. Most of the interactive information exchange betwéehe research and the
decision-makers will follow the deliberation metlobay tailored to the SAF by WP1.
a. Prescribe the content and procedure necessaprdparing the DST information to be
used for policy/stakeholder deliberations.
b. Provide the instructions for conducting the Detation Forum for the integration of
research results with decision-makers and staketmld
c. Provide guidelines for continued interactiveatjaes with the end-user groups.

3) Dissemination.
a. Provide instructions for formatting inputs faaihing and outreach efforts (with WP11
&WP13).
b. Oversee the final production of the SAF Protdde¢r's Manuel (with edit committee).
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c. Coordinate with WP9 and WP11 for the final ICXb site for SPICOSA.

4) SAF Portfolio Products. In addition to information central to the fourgdeof the SAF, the
final Portfolio will contain other products. Thimaterial would be generated by each of the
SSAs and later would be included in the SAF Prdtdéser's Manuel. The Output Chapter
would suggest scope and formats for these products.
a. Present a synthesis of what policy strategiestechnical alternatives were used in the
SSA and some indication of their costs for impletagan, long-term benefits of their use
and tradeoffs, and solution classification (i.ea@tt/e, counteractive, or preventive) — link
WP10.
b. Create of a set of guidelines for policy regagdihe use of systems indicators, regulation
of input variables, and observational recommendatif@r monitoring the CZ system for
periodic real-time assessments — link WP10.
c. Suggest procedural templates for engaging CZages into the SAF application
regarding Issue negotiation, policy-stakeholdertigigation, fostering complementary
research funding, and facilitating continued usthefSAF for ICZM — link WP1.
d. Summarize the problems and improvements recomeaefor standardizing aspects of
the SAF application for future users in the fornsbared website material (Model Library,
system independent problems, validation data, etlink WP9 & 11.

NODE 3, Study Site Activities (SSA)
Coordination: P.30 DTU-DIFRES, P.2 CSIC, P.22 SAMS

This Node consists in 18 Study Site Applicatianentompasses all of the SPICOSA objectives
and connects with all of its activities

Objectives The primary objective of this Node is to implemant critique the SAF over a wide
range of Study Sites, in order to accommodate thaability in geomorphic type, in
environmental conditions of these CZ systems, artie Human Activities (HAs) driving these
systems. A significant number of CZs are considereckssary in order to promote consistency
in research and policy approaches for differentopean regions, with different policy stakes
and social, economic, or ecological characteristhasother major goal is to understand the
degree to which the natural characteristics of diqudar CZ system make it more, or less
sensitive, to similar HAs and/or Policy controlsatiner systems. In other words, CZ diversity is
sought to better evaluate the response of a C2mygi various policy changes and to evaluate
the sensitivity of policy to changes in patternsuse and in public perception. The overall
complexity of these systems in their natural digm@snd in their interactions with human society
is sufficiently large such that we feel the SAF s tested over statistically significant subset
of CZ systems. This exposure also fulfils an adddi requirement of SPICOSA-IP: that of
involving a critical mass of researchers and stakkdrs through out European CZs. We admit
some risk in having such a large community involeatrfrom the point of view of reducing the
resources for implementation; however, we expasttthbe offset by a greater commitment and
contributions on the part of the partners, locatl aational authorities. Representing the interests
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and gaining the participation of decision-makerscal stakeholders and endusers is of
paramount importance to the success and desigRIGICESA.

Selection.There are four main conditions that help explaim thtionale for the SSA selection.
First, the primary goal of the Project is to deypetbomethodology (SAF) rather than to research
aspects of CZ systems. Second, this SAF must ndependent on the type of system to which it
is applied in order that it have general appliggbib ICZM; and this SAF must be implemented
by a critical mass of CZ institutes and by a caitimass of CZ researchers in order that it can
evolve to be a common approach for ICZM. Third,he&SA should have sufficient complexity
and information available such that both the cheratics of diversity and redundancy are
present in the suite of SSAs in order that each 8%Xlaps and contributes others within the
suite. Fourth, a necessary condition for a sucabSAF is that it must have the capacity to be
negotiated and re-dimensioned for each applicatioarder that feasibility and resolution are
balanced.

The actual Study Site selection itself was goverbgdhe needs and constraints encountered
during the proposal writing process, which involvadeting a set of criteria, linking Sites with
responsible Partners, and remaining within a resolimit. These needs and constraints are
outlined as follows.
1) Criteria. The initial Study Site selection was based thiv¥ahg criteria:
a) A critical mass of expertise for a SAF team,
b) A well-established relation with stakeholderd amnagers of that system
c) A long time-series of systems variables for baxting,
c) Some change in Policy during this time series,
e) Comprehensive spatial observations taken wittersame period,
f) Targeted process or impact studies also condueithin this period, and
g) Sufficient input data on both natural and anplogenic forcings.
2) Participation We considered essential that the primary actigftghe Project be that of
implementing and critiquing of the SAF. As a consatre, the major partners have either a
SSA and/or a strong involvement in the methodolbgyelopment.
3) Resource The primary tradeoff in the number of SSAs sedcivas in the amount of
funds available. In order to best accommodate tilsideoff, we have introduced into the
Project: several economizing features:
a) That no funding would be designated for addélatata acquisition
b) That methodology development is suitably ambgio
c) That partners would be encouraged to seek additfunding
d) That specific assistance could be mobilized ubho external expertise or data
(dedicated funding managed by study site coordiggtartner)
4) Number We felt it essential to have a significant numbérSSAs for achieving our
objectives:
a) We placed a high priority on involving as many@&ean member states as possible in
order to promote integration and consistency ieaesh and policy approaches.
b) We needed a statistically significant numbeS8fAs in order to analyze and improve
the SAF from the results of these experiments.
c) We needed a wide range of Study Sites, in ofdleaccommodate the variability in
geomorphic type, in environmental conditions ofstn€Z systems, in the economic role
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of their use, in the Human Activities acting toess them, and in public perception of
their value.

The selected group of SSAs includes all major ingdtas varying types of watersheds, marine
environments, and has a wide range of causal HAgpalicy concerns. With the application of
the SAF to each of these, we will create a sigaiftcSSA data set from which we can credibly
distinguish those HAs that have the most impact thiode types of CZ Systems that are most
vulnerable to HAs. These applications will als@ailus to understand which policy controls can
be considered as independent of the natural cleaistats of a CZ system, which controls need
to be made specific to a particular CZ, and to whgolicy changes are public perceptions most
sensitive.

Guiding Principles.We wish to stress several points about our styategonducting the SSAs.
1) Issue FocusThe SPICOSA focus is on delivering the SAF methogdw| which within the
context of ICZM should not be system or issue ddpah Therefore, this proposal did not
choose SSAs with a bias for any particular reseactifity, policy issue, or CZ system.
2) Policy Participation. The SAF intends to be question driven, and in tase, it is
primarily policy ‘question’ driven. The SAF develment must remain open and not pre-
select for the more tractable problems. For anicpauestion, it is designed to provide best
assessments possible with uncertainties indicdtieel.serious dialogue with policy and end-
users at the very beginning of the project willedetine the policy questions for a particular
SSA that the SAF will address. Thus, its wide aggtion will uncover the more difficult
issues to address and the more difficult impactsirtalate. It will also provide an optimum
review of the entire application of assessmentZsgstems.
4) Multiplicity. The SPICOSA approach intends to expand our knowleohgl policies past
single-issue scenarios, in which policy responda ®ngle impact, is informed by a single
indicator, or is governed by a single regulatiomeTadage, that “every action creates a
reaction”, belies the reality of complex systemsemhan action can have multiple reactions
and where multiple actions (damaging) can causeersible reactions (costly degradation).
SPICOSA intends to provide a framework for evahmtithese complications where
optimizations of cost effectiveness and policy opsi are fundamental to any sustainable
solution.
5) Hierarchical Level.The SAF can be applied at various levels of coriglend resolution
allowing us to compromise between uncertainty afults and effort per application
(hierarchical level). The immutable aspect of th&8As will be that each application, no
matter how simplified, will complete all the comm@mts of the SAF. Generally, the more
reduced the scale of the problem, the more unogytand value will be associated with the
assessment. A priori, the hierarchical level of pboation cannot be completely foreseen
and, for this reason, the SAF allows for iterationghe scope of the assessment (WP 3).

Implementation of Individual SSAsSA host organization will be responsible to formeaearch

team, using if necessary other Partners of theartom to ensure the implementation of SAF
according to Node 2 protocol. International colletimn is encouraged. The SSA teams formed
by partners are listed in Table 4. The host mayest assistance from other organizations
having resources of potential interest to SAF dgwelent, some being already identified (see
Annex B). A small discretionary sum is allocatedHost Partner responsible for each SSA in
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order to finance the acquisition of databases ombilze external expertise from these
organizations. The Host partner is singly respdasibr maintaining the progress, and report,
associated with the implementation set by the Swkogol prescribed by Node 2.

Coordination and Integration The WP will be led by the three Node Coordingtevho will
divide the 18 SSAs into groups of 6 SSA per coattin They will decide the division.
Together they will coordinate the SSA activitiesttwithe assistance of a committee of
representatives from each SSA. Primarily, they withnitor progress, facilitate personnel and
information exchange, ensure good disciplinary t@awithin the SSA Teams, and solve
problems on the Node level. This SSA Committee wiifure that each SSA Team is properly
constituted and is adequately represented in Nod®r2problems concerning performance, the
SSA committee will report to the Executive Coordioa Board, and those concerning science or
interactions will be referred to the SPICOSA SdientSteering Committee. In general, the
objective of this WP is provide a ‘problem solvingiechanism and stimulate a ‘sense of
community’ among the participants that will fa@lié their accomplishment of the SSA’s goals
as efficiently as possible.

Table 4: SPICOSA Study Site Applications

WT | CZ System State Organization

7.1 Riga Gulf EE, LV EMI -UT, IAE-UL

7.2 Gulf of Gdansk PL MIG , DEEMO-UoG

7.3 Oder Estuary DE, ES IOW, 10eW, KMG, EUCC-Med

7.4 Himmerfjarden SE SU, NUE, ENVECO

7.5 Limfjorden DK DTU-DIFRES, NERI-AU, SDU

7.6 Sonderled Fjord NO IMR, BUC, NCFS

7.7 Clyde Sea UK SAMS, NUE, UoP

7.8 Cork Harbour IE NUIC, CU, ENVISION

7.9 Scheldt Delta NL, BE DELFT, RIKZ, VITO, IVM

7.10 | Pertuis Charentais FR IFREMER, CEMAGREF, UBO,
SOGREAH

7.11 | Guardiana Estuary PT, ES UALG, CSIC

7.12 | Barcelona Coast ES
CsiIC

7.13 | Thau Lagoon FR IFREMER, GEYSER

7.14 | Taranto Mare Piccolo IT IAMC-CNR

7.15 | Venice Lagoon IT CORILA

7.16 | Thermaikos Gulf, GR HCMR, AUTH, EREOPE

7.17 | Izmit Bay TR TUBITAK-MRC

7.18 | Danube Delta EU,RO,BG, UA, UK| IES-DG-JRC, I0-BAS, INCDDD, HMI,
UoP

(In bold letters, SSA host partner, responsible 88A team coordination)

WT 7.1 - 7.18 Study Site Applications — LeadersAS$losts
The Coordinating organization (Host Partner) ofhe&SA will be responsible for assembling a
research team (SSA Team) and conducting the SAkcappn. It will nominate a qualified
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researcher as the SSA leader and will be respengibol the timely performance of the SAF
deliverables and output. The following topics detite these responsibilities.

SSA Team responsibilities and organization

1) The Partner Institute(s) must directly or indthg be responsible for the majority of its
SSA Team, that is, researchers directly employethbyinstitute, researchers collaborating
with the Partner Institute through ongoing reseapchgrams, or individual researchers
contracted for specific services.

2) Some portion of the SSA Team can derive fronelo8PICOSA partners. For these cases,
researchers in the same country or region shouli@amired or those dealing with research
area not available within the Partner instituteyrdgoy, or region. The SSA Committee can
judge exceptions.

3) Each SSA Team must follow the SAF protocol actlegule of deliverables, major
violations will be result in discontinuation of fds. The SSA Team may request to use other
methodologies for major subcomponents of the SAttis will require the approval of the
relevant WP Leader of Node 2,

4) The SSA Team composition is illustrated in F8j it must be formed and reported in the
initial WP status report during Month 1. The Teaeater will have a Steering Committee
composed of four of the Team’s participants in N@devith each of the ESE dimensions
present. They must also form two external groupBadicy-Stakeholder participants and of
contacts for community outreach activities. Thelf also nominate researchers to coordinate
with the academic field training of WP 13.2; angegison with communication skills to assist
the news letter and other tasks of the WP 11.2;aaitd researcher to act as the local expert
in the EXTEND™ simulation software.

SSA Team Structure

External Links
Community Outreach

Policy-Stakeholder
Participant

SSA Leader

Group Linked Partners

Steering Committee of
Node 2 representatives

/

N\

DESIGN FORMULATION APPRAISAL OUTPUT
Ecological Ecological Ecological Ecological
Social Social Social Social
Economic Economic Economic Economic

— —
[Communications - WP l}l [ Training - WP 12, 13 J [ Extend - WP 8 J

Fig. 13 Organizational chart of SSA team

78



SPICOSA Description of Work — 29/1/07

Tasksfor the SSA teams:

1) SAF.The primary goal of the SSA Team is to impleméat 8AF Protocol as best suited
to their particular CZ, their Policy Issue, andithresources. For the execution of their WT,
they will follow the major guidelines established the Draft Versions of the SAF (from
Node 2). Some examples of these guidelines follow:
* They may manage the work for each Step as thefempr However, we are encouraging
rather continuous communications among SSAs suathptioblems and the approaches to
them can be anticipated.
« The Work Tasks (of each Step) are generally edieén sequence, however those
subtasks of these WTs that are not dependent atiopsesubtasks may be initiated at the
discretion of the SSA Team Leader.
« If they have major modifications (level to be idefl), they must gain the permission of
the Node Coordination and must document the dewiatiin order that they can be
evaluated.
» The SSAs will adhere to a report-as-you-go forimmabrder to simplify the reporting
process and to monitor progress. Electronic madigethis purpose will be supplied.

2) Deliverables.The primary deliverables during the course of tf#®ASmplementation
involve the submission of the report/critiques gach of the SAF Steps, and the final
summary report towards the end of the project. s€hdates are given in Sect. 8 for the 18-
mo plan. These fall into three categories: thegp®its of readiness and completion that are
submitted to the Node Coordination; those repothatend of each SAF step in which the
SAF draft chapter is critiqued relative to eachtipatar SAF, and the final completion of the
SAF Protocol relative to each SAF application.

3) Meetings. In general the SSA Team will conduct four typésneetings: those internal to
their team and organized independently, those witer SSA Teams organized with
permission of the Node Coordination, and meetinigjs Wode 2 strictly scheduled according
to the SAF schedule, and special meetings in wBiSA representative(s) would attend on
invitation by other components of the Project (d¢ay. communications, Extend training,
Node 1 interactions, etc.). Scientific or professiomeetings presenting SPICOSA results
but not formally part of the Project are encouragedthe condition that a summary is
provided to WP 11. The Meeting Schedule is givartlie first 18-mo plan in Fig. 17, Sect.
8.

NODE 4, Support and Services

Coordination: P.6 VITO & P.3 IAMC-CNR

This Node provides a semi-independent source bhieal support and services that are focused
on the application of the SAF protocol in the SSAs.

The work packages of Node 4 (Support and Servises)e an important function for the IP.
Since the SSAs are necessarily constrained to sciined schedule, they will not be able to
contemporaneously consider technical options af@nrmation services. Furthermore, much of
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the required support and services are shared irmoomamong the SSAs. Consequently, these
common requirements are grouped into this Node ask\Wackages dealing with aspects of
modelling, information management, alternative tegges, and communication and
dissemination. The first two are mostly concernéith witernal support and improving the SAF
protocol; and the second two have more to do withring alternative strategies for policy
consideration and informing the public and stakead about SPICOSA activities and results.
The four WPs will interact differently with otherdfect WPs. In general, they will encourage
model diversity, explore options relating to policlyoices, improve observational monitoring,
and promote researcher-modeller dialogue througtio@itproject. Furthermore, the Node 4
products will serve a larger community than the edmate needs of the SSAs; that is, some of
this information will serve to enrich the final poyt deliberations and it will be annexed into the
SAF Portfolio for future users of the SAF.

The general Project caveat, which requires us toimize development effort, applies
particularly for this Node. That is, new methodatad development and technical (software)
generation or observations will be limited to a mmam, and our effort will be devoted to
reviewing and adapting the most appropriate metloggo software implementation, alternative
strategies, and observational techniques. Becdgs&AF is designed to be updateable, future
applications can evolve through the insertion nswghisticated methodologies as they become
available.

WP8 — Model Support - Leader, P.6 VITO

This WP facilitates the use and adaptation of egsinodels for SSAs in order to avoid major,
model development within any particular SSA. Itlvaissist with adaptation and integration of
various support models (e.g. regional meteorolégimadels, numerical circulation models,
hydraulic watershed models, network analysis, tiopteb models, neuralNet models, beach
erosion models, input-output models,...) into the Sgifmulation software and make them
available in a model library. Key elements in tlssessment are the capacity to deal with time
dependency among sub-models, integrating sub-modpésating at different spatial and
temporal resolution, synchronization of processesthods for aggregation and disaggregation
of processes at different levels of detail, etdsTWP will review the existing R&D work in the
areas of Model Integration, Integrated Assessmeodéiing, Simulation software, and related
fields with a view to select a state of the artlmeblogy, architecture for SAF modelling needs.
It will focus on implementing the concepts of Mod&liilding Blocks (MBBs) and spatial-
temporal coupling for use in SPICOSA.

The WP offers a means of testing and comparisodiadrse software environments and of
locating the best available input data, which adagétps to relieve the burden on the SSA
researchers. This WP is closely linked to Node A2HSlevelopment), Node 3 (Study Site
Applications), and WP 9 (SAF Information Manageme®iny choices of support models are
subject to the dual constraint: that their impletagan in a particular SSA will not inhibit its
implementation relative to the schedule; and that3AF itself must be flexible and updateable
relative to different applications.

In order to specify clearly the work tasks and tpeglite the initiation of the Project, we pre-
selected the system and spatial softwares to béogetpfor the SAF. This does not mean that
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future users of the SAF would be bound to theséwvsoés, as long as the software is easily
programmable and not be specific to a particular os CZ situation. The two softwares selected
are ‘Extend’ for the time-simulation of the Polilssue and the ‘PCRaster’ for adding a capacity
to compute and visualize on systems variables atadmrid at a GIS scale. Both of these have
several characteristics essential for implemematidhe SAF ((cf. Sect. 6.1.2 b) 2)):

* They are user friendly and allow a non-modellerdesign a model solution for their

specific problem.

» They are flexible and capable of handling anduiding large amounts of data in differing

formats and/or of embedding data into the sourttevace.

» They both have script language amenable to cogplith other computational software.
While this complementariness will enrich our capat¢o provide valuable output, we could
greatly increase this value and utility to the S#\Fconstructing an interface between them that
would allow them to be run simultaneously (WT 8.2).

WT 8.1 Model Evaluation — Leader, P.6 VITO

This WT reviews existing models and evaluates tihelative to SPICOSA applications using a
quality assurance approach. A list of potential didate models for consideration will be

compiled in the start-up phase of the Project. @veduation and availability must be concluded
before the initiation of the SSAs with WP3. An aadeemphasis for this WT is to work with, not

for, the SSAs and to encourage model diversitythadesearcher-modeller dialogue.

Besides the classical criteria for evaluating medef. Parker et al., 2002), further tools for
quality assurance of model implementation have llsseloped in the ongoing EU Hamoni-CA
and Harmoni-IT projects for implementing the WFDhigh is described by Scholten et al.
(2004). This offers a computer-based guidance fowater management domains, different
types of users, different types of modelling pugsogplanning, design and operational
management), and different levels of modelling claxipy. It allows keeping track of all steps
and modelling work and facilitates communicatiord asooperation within modelling groups
(http://www.harmonica.info/index.php).

The specific subtasks for WT 8.1 include:
1) An evaluation of potential support models wi# made before the beginning of the
SSAs and evaluated at the end of the Project.
2) Building model identity cards: list of variable=juations, parameters, forcing functions,
boundary conditions, spatial and temporal resattiange of applicability;
3) Applying quality assurance approach: checklfsimodel development and application
stages, including validation procedure and seritanalysis; and
4) Providing guidance for the selection and usmodel tools for common CZ issues.
5) Assist in the training and use of the SAF simafasoftwares with WT8.2 and 13.2.

WT 8.2 Model Coupling — Leader, P.45 PC Raster

This WT pursues techniques for linking together tirpiocess models and spatial information
models. Its specific objective is to develop a@wafe-interface between PCRaster (a GIS-based
environmental modelling language) and Extend (amadyc simulation software). In
accomplishing its goals the WT will collaborate lwiprojects pursuing similar goals, as the
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aforementioned Harmoni-CA and Harmoni-IT, and widlhere to current standards, or standards
under development (such as the OpenMlI, Open &9, et

The PCRaster is a GIS software tool that allowsthe@ creation of spatial models by user
experts. Main focus of PCRaster is on model fortmta while it uses a relatively flat data-
model. Thus, the focus of the model developer iprmtess-model formulation, and less on IT-
related side issues. The main objective for intaggaPCRaster within the SPICOSA project is
to make this methodology available for the SAF @cot and provide the necessary
documentation and training. PCRaster will developsaipting environment for model
construction, such as to logically integrate theRBSter modelling framework to the EXTEND
modelling environment.

During the project, the linkage between spatial el®cand EXTEND will be developed at
several levels, each with a higher level of comipyeand integration. The lowest level, at which
we will start developing spatial models, will bg@totype spatial model that will demonstrate
the added value of spatial models in the SPICOS4ept. An already developed model will be
redeveloped in the spatial environment, such the&tlon becomes an important aspect of the
modelling exercise. This redeveloping an alreadgterg model should demonstrate the added
functionality and value of having the option to dp spatial models in an ICZM-DSS context.
An existing model will be used in order to have tbeus on applicability of spatial models as
such, and not having to discuss model developmaht@del validity as part of a demonstration
exercise.

The PCRaster environment will be critically as tbhether the PCRaster tool is suitable for the
spatial modelling tasks of the Project, and ifaasget of criteria will be developed for the needed
functionality of the spatial models, In the expéctase that the interface between PCRaster and
EXTEND proves successful, we will design and depel prototype interface between
EXTEND and PCRaster. With this prototype interfaseyeral spatial explicit (prototype)
models can be developed for the various SSAs.

The specific subtasks for WT 8.2 include:
1) Conduct a requirements analysis relative tonteds of the CZ end-users for the coupling
of multi-process models and spatial information eied
2) Adapt the PCRaster software for use as a Gl#aspaodelling tool for the SAF protocaol,
including model training and user assistance.
3) Develop the prototype interface between PCRastdrExtend softwares at several levels
of application from file-transfer to parallel-tinmeodes.
4) Develop visualization tools for spatial preséintes of SPICOSA results for the SAF
Output Step and the Deliberation Support Tools.

WT 8.3 Model Library — Leader, P.6 VITO

This WT assembles and documents a set of generideMBuilding Blocks (MBBS) in
EXTEND™ or compatible software that represent keycpsses or components of CZ systems
for insertion into a SAF Model Library. It will ahae the extent to which typical ICZM models,
techniqgues and tools can be represented and imptethén a set of pluggable MBBs in a
scientifically correct and technically practical mn@r so that new integrated models can be
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configured more easily, more reliably, faster, anthout the need for rewriting model code. To
the extent possible, this Model Library will comadppen source material available for free
distribution. The work will be carried out in veglose collaboration with WT 8.2, which
develops the modelling environment for building plea models utilizing the MBBs from the
library.

The Model Library should be considered an extensiotihe SAF and serve as a mechanism for
its greater integration and further development ardge beyond the lifetime of SPICOSA.
MBBs will represent key processes, typically regdiin an integrated model representation of
the Coastal Zone, e.g. the process and componeelsnoreated as part of WP 4 and 5. Other
MBBs will be analytical and/or interfacing tools rfanaking large databases accessible,
converting data into formats compatible for the SSéarrying out interpretive analyses, and
post-processing of model output. Each MBB entengdl the Library will include their scientific
documentation (model identity cards), their valioiatdata together with the environmental
conditions in which the model was validated, anldnahthematical formulations used in the
MMB. That is, the entries in the Library must bepared for their unambiguous application in
SSAs or for future applications. Understandabgpests these MBB entries may be updated
during the project.

The sub-tasks of WT 8.3 are:
1) Provide operational standards, guidelines andqutures for submission of MBBs to the
Library and for their scientific documentation. @t this in close collaboration with the
participants in the WPs 4 and 5 Modelling and wlith SSAs as possible.
2) For each MBB entry, include working examples,culonentation, validation, and
references to the original developers. Describentbdel inputs and analytical instruments
required for the grounding, calibration, sensitivitnalysis and validation of the MBBs as
well as for the interpretation and assessmentesf tutputs.
3) Work with WP 9 to insure proper MMB availabilitirough an Internet based portal for
the distribution of model library, its referenceteréal, and a MBB users’ page (WT 9.2).

WP9 SAF Information Management Plan (SAF-IMP)- Leaul, P.35 Uni-HB.

This WP creates a management plan for the datairdodmation generated both during the
project (for SPICOSA Users) and for future SAF gdarthe CZ. The development of the SAF-
IMP to efficiently handle the data collection, akehg, publication, dissemination, and
visualization is an essential component of the &8& Project. Scientific information
represents an investment asset that needs adepraigztion and management. While the
SPICOSA research will not acquire much data, inregmie the SSAs require the use of very
large, distributed, heterogeneous sets of CZ datauts (i.e. hydrological, biogeochemical,
geophysical, ecological and eco-toxicological datedd they will generate a large quantity of
data and information output. The SAF-IMP will redgp international protocols and standards to
set up an information repository and provide thalits for storage and delivery adapted to the
needs of the Project and compatible with GEOSSa Asatter of fact, the partner leading this
WP is already involved in and contributing to GEO&Sin the GMES initiative, the INSPIRE
directive and the MAGI committee. This will contmuas a mutual benefit exchange for
SPICOSA, which will actively receive informationdudata from GEO and will in turn deliver
information and data to GEO.

83



SPICOSA Description of Work — 29/1/07

In creating the SAF-IMP, we will match up-to-dafeesifications, follow the fundamental policy
of open exchange for scientific and educationappses, and ensure the condition concerning
Intellectual Protection Rights (EU FP6 Guide forR|Pthe World Information Property
Organisation’s copyright treaty). The SAF-IMP wibmmence immediately during the start-up
period in order that sufficient that data and infation are available during the design phase
(WP3) of the SSAs; and the information necessaryttie link with policy and end users is
available during the output phase of the SAF inSBAs.

SPICOSA will rely primarily on work previously perimed or ongoing in the ICZM related
information sector (cf. EC Theme F: Information agelNSPIRE, COASTBASE, EUROSION,
CoPraNet, ENCORA, COREPOINT). We stress that th&-8AP of WP9 will be constructed
from existing designs for information search andeas and adapted, and to the needs of
SPICOSA. The minimum specifications for the SAF-Ikife that it be:

1) Comparable inventory (for global integration),

2) Option to properly secure and preserve datghiotong term, and

3) Treated according to international standards anmtocols (quality control, meta-

information, identifier, release, etc.).

WT 9.1 Data Access & Dissemination — Leader, P.3%-UB
This WP will provide all SPICOSA scientists withpgort, recommendations, guidelines, and
priorities regarding information and data. It wibordinate the establishment of a specific,
central electronic Internet-based SPICOSA dataap@igateway”), promote the SPICOSA data
policy, and assist in the development of nationRIC®OSA data-management efforts. The
information/data will have the characteristics offlaxible inventory that will collect the
metadata about process formulations, validatioa,daput data, and output data for every SSA.
It has the following sub-tasks:
1) Provide storage for common datasets, suppodbservational data, model data, and all
other relevant information in compliance with tiRlI for the Project and in accordance with
relevant international standards and protocols.

2) Rescue historical European data sets, archilentdfic information (i.e. data, meta-
information, text/image/etc, library/catalogues;.etelevant to risk-based management of
the water-sediment-soil system at river-basin scale

3) Develop a flexible, user-friendly, electronic riad/gateway for online access and
dissemination of SPICOSA data (process formulatigabdation data, input data, and output
data for every SSA).

WT 9.2 Interactive Tools — Leader, P.23 DISY
This WP provides web-based tools for the inventang description of SPICOSA data and
information; and it includes a communication fagiland visualization interfaces for geographic
information, for the output of each SSA, and fa&r MMB Model Library. Its objectives are:
1) Set up the inventory including communication amslialization interfaces for the SAF
Output Portfolio for each SSA and the final projesgtorts, i.e. multimedia information in the
form of models, text, graphs, images, animationdfidimensional displays etc.
2) Archive and make available the metadata of tA& $Model Building Block library
produced in WT 8.3
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WP 10 — Alternative Strategies — Leader, P.3 IAMC

This WP evaluates technical options for managenagmt monitoring to reduce damaging
practices of Human Activities and constructs a gllgbsorted information base concerning the
effectiveness for various ICZM policy strategietieToutput of this WP will enrich the scenario
options during the design phase (WP3) and the ouwgmommendations during the final
Information Portfolio (WP6). This WP is organizedthree logical Tasks categorized as: Policy
Instruments, Technical Options, and Diagnostic Ntwimg.

An effective ICZM requires that national and logalitical authorities accept and facilitate the
implementation of relevant EU policies. This is mot easy task considered the large variability
of situations and interests. The involvement okal@lders is a key point; on one hand, they can
simplify the implementation phase of decisions, amdthe other hand, they can offer the
opportunity of new directions. A logical politicalanning is possible only if a sufficient number
of data is available of good quality (validated ajabbtained using reliable and comparable
techniqgues and compatible methodological approachas is not always the case. Only after
such common baseline is established, it will besimbs to compare results and effects of
strategic choices. This WP would assist decisioRarsaby costing the effectiveness of new or
alternative strategies and techniques and bettesereational methods for monitoring
environmental changes. For example, in considepiolicy changes directed at reducing the
impacts of a pollutant SPICOSA would simulate castd optimizations for source reduction,
buffering processes during the dispersion of aupatit, strategies to prevent its uptake in the
biological components of the system, remedial astim remove the pollutant to tolerable levels,
and effective monitoring to ensure success. Ang kihinnovation must be at the same time an
improvement with respect to a Business As UsualyB#cenario and cost-effective.

In developing the SAF, we are seeking clientelesHe SAF and for its continued improvement.
We are not planning that the researches of the S8Wde the only users of the SAF and its
derivatives. We feel that efforts of WP10, togetiveh the other support WPs, will prove cost-
effective for the project because they will make t8AF methodology more flexible and
marketable. Practically speaking, we cannot enthese first SSAs, will be able to thoroughly
satisfy the Policy/Stakeholder communities, nor wa&nexhaust the suite of alternative strategies
or technologies that might be introduced to providmre complete answers. But by
accumulating information (as WP10) and my makingviailable in the final deliberations will
add greatly to the credibility and utility of thé\B. The proper time to conduct such information
surveys is to do so when their worth can be apatediand evaluated, and not after or before the
exercise.

WT 10.1 Policy Instruments — Leader, P.8 BUC

This WT reviews advantages and disadvantages tdrelift types of policy instruments (e.qg.
land planning, taxes and subsidies, market bassttuments) and policy implementation
schemes (e.g. central management, decentralisatemanagement, polycentric approach) with
reference to available literature on ICZM and iference to ongoing policy experimentation,
within the EU region and globally.
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This WT focuses on identifying published and unmh#d policy research or policy review

papers in the area of CZM but also theoretical n@ten the institutional analysis of public

policies in the broad areas of environment andl ldeaelopment. Information about experiences
in designing and implementing ICZM policies arouti@ world is much dispersed and not
always readably accessible. However, a global vewé policy experiences, when sorted in
terms of institutional alternatives, is much moeadible. Such a review would provide a good
critical background for the effectiveness of polmgtions at national or local level within the

framework of SPICOSA SSAs. This material will firbe identified, classified and made

accessible for the use of researchers within SPECOSccess will be given through an

information source developed by SPICOSA IP that wdlude links to already existing external

information sources. This WT will take advantagetloé large partnership of SPICOSA to
collect material published in different Europeandaages, so that works published in other
languages than English can be given visibility th&tmore international. For this task,

competence in policy analysis within the SPICOSAship will collaborate with partners in

charge of information distribution.

The sub-tasks of this WT will be:
1) Develop a reference database and organize #nehstor existing sources of information
and to collect complementary documentation usingC&BA partnership as well as contacts
with global information bases
2) Generate a dedicated searching tool for pol@hais material.
3) Review this material and prepare a classificesitvucture as well as a dedicated thesaurus.
4) Make the searching tool and interactively avd@dao SPICOSA researchers, particularly
during the final deliberations with policy and emskers, WP 6 SAF Output.

Beyond these operational objectives, a further gwathe WT is to create the minimum
conditions for and evaluate the feasibility of aardpean initiative dedicated to institutional
analysis both by worldwide information sharing andthodological development for research
on institutions and policies (cf. http://www.indeedu/~ifri/aboutifri.ntm).

WT 10.2 Technical Options — Leader, P.10 MRC-TUBIKA

This WT investigates those advances in availabthrielogy (e.g. remediation, pollution

reduction, aquaculture, geological risks, etc) tbatld provide policy options to reduce

damaging practices of HAs. The objective is to easd technical alternatives that can be
inserted and evaluated as policy options for endduscistainability. These would include a large
set of new alternatives that may not yet have batnduced as options in any given CZM

situation, e.g. concerning bio-remediation, potiatireduction, aquaculture, geological risks,
biodiversity conservation, system rehabilitatiomc.,ethat could reduce impact of damaging
practices of Human Activities or reduce the costimiplementing sustainable strategies.
Obviously, the immediate scope of this WT wouldrestricted to the CZ situations exposed to
the SAF applications in Node 3.

In many cases, new technologies and strategies\aiéable but have not been implemented.

However, in many other cases there is insufficagylication of control measures, which could
reduce pollution dissemination and transfer witthia CZ, such as: control of sewage disposal,
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correct land-use planning and buffer-zones spetifin, severe control of industrial outfalls,

benthic-re-colonization, shoreline protection, eomnent ponds for construction sites.

Importantly, the use of integrated technologies casult in much better results than the
application of single technologies. The informatassified through the SSAs will provide a

pool of information out of which it will be possiélo trace a baseline for existing technologies
and design new interventions that may result irhdigperformance and better CZ quality, not
necessarily at higher costs. The developed andomltdal technical options then will be

experimented in selected appropriate SSAs in Notte t8st and verify their relevance to SAF

applications.

During the start-up period, this WT will review thgailability of effects of application of BAU
technologies and list potential new technologiescambination of technologies. During the
Design phase in the SAF, when the Policy Issuesdac&ded, the WT will select a subset of
alternatives to evaluate relative to the studiesues. These will determine the specific
deliverables. Importantly, not only the technologyst be evaluated from the point of view of
its implementation but its collateral effects o tsystem also need to be evaluated with the
SPICOSA IP approach. These aspects and criterlabwiintroduced in the SAF Design step
(WP 3) and will accompany the Output (WP 6). Inesawhere local-regional-national planned
actions exist, these will be examined, classifeat] analysed for their short-medium-long term
effectiveness in order to validate policies anddgutheir future interventions. Moreover,
positively evaluated options from one SSA will bearporated into the Output and DST of
other SSAs, whenever relevant.

In the following list, we outline some examples@thnical options that might provide attractive
cost-wise options to ICZM and which could be introed into the simulations:
1) Use of in-situ clean technologies that do nstutb the ecosystems, while reducing the
pollutants concentration (like enhanced naturalediation).
2) Requirements for risk-analyses to accompanyirgeyvention.
3) Promotion of natural remediation (by microorgans, seaweeds, etc.)
4) Implementation of poly-cultures as a means émtilling specified contaminants.
5) Implementation of correct immobilization/mobdizon techniques for controlling the
bioavailability of contaminants.
6) Use of wise monitoring of point sources from amband agricultural areas and from
industries or construction sites in order to reguibegal discharges.
7) Use of methodologies for protecting at-risk @igans or communities that are high
ecological value and/or high commercial value.
8) Design methodologies that improve the qualitynafine protected areas.
9) Long-short term cost assessments of design®ioiinvasive Habitat Development.
10) Promotion of Sustainable Water Management amdis® concept/techniques in
connection with decentralized management for cbastees to cope with water scarcity.
11) Engineering structures that favourable enhastearine flushing or that benignly reduce
shoreline erosion.

The sub-tasks of this WT will be:

1) Conduct search for demonstrated technical gfiegeand classify them and cross-
reference them relative to CZ issues. Provide médion to WP3.
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2) Document these strategies with supportive infgiom (e.g. extent of use, up-front cost,
evaluations of effectiveness, etc.) concerningdlzex=l report to WP4.

3) Work with Node 3 for specific scenarios of e&®A in order that the technical option(s)
can be inserted into the appraisal and outputquustof the SAF.

4) Summarize the information and its use in a fregbrt.

WT 10.3 Diagnostic Monitoring — Leaders, P.16 UoRdP.3 IAMC.

This WT identifies those advances in instrumentaod sampling strategies that would most
efficiently permit diagnostic information concerginCZ ecosystems’ function and permit
assessments of policy effectiveness.

Generally the purpose for data acquisition of redtaystems has been for other than diagnostic
purposes, i.e. mostly for spatial/temporal disttitms or in response to specific needs, such as
process or impact studies, etc. The SPICOSA apbrsa@emphasizing the capacity to make
prognostic projections of a natural system’s resppmvhich requires a well-designed, efficient
data set that extracts information for validatidnmodels that can serve as surrogate data for
tracking the system’s function. Attention to sucagthostic monitoring would save considerable
funds in the long run and would provide in returnam better prognostic estimates for better
management of CZ resources. It is anticipatedghelh a shift in observational emphasis will be
needed to support the information requirements Edf directives related to sustainable
development in the CZ.

The information from this WT is meant to assist@BPSA during the interactive exchanges with
those Policy questions that ask what better tectesicpr sampling strategies are available to
improve compliance with or reduce the costs invdlirea policy change and/or to facilitate EU
directives related to sustainable use of the CZ &ppropriate observational priorities for
improving the process or data input required by 8#& will frequently differ from those
conventionally. The SAF data emphasis is on ideatibn of sources, on monitoring the system
at ‘choke points’, and determining spatial invergsiof system properties.

Chemical, electronic, and remote analytical techegghave experienced a great improvement in
the last decade but they have not been adaptedvalp CZ observational support for the SAF
assessments. We propose that these assessmemtdeocod much greater utility with the use
technologically advanced instrumentation, suchaas$ monitoring, continuous monitoring, and
telemonitoring, and integration of analysis tecleis| for linking contaminants to their source in
CZ systems. Such source identification is of ghedp for suggesting actions to policy-makers,
in order to minimize the negative impacts on the @Zaddition, the integration of chemical and
biochemical essays and technologies must be pussi@dmeans for understanding the impacts
and reducing the effects. New techniques may simggult from a coupling of already known
techniques independently used for the observatiatheoCZ, e.g. satellite continuous monitoring
with in-situ checkpoints. Once validated, such teghes could result of great significance in
fast and continuous monitoring. There are manpsafehere better observational techniques
could greatly assist in identifying, tracking, olaghosing issues connected with CZ natural
systems, particularly when their use is designegrtavide the variables needed for systems
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indicators as prescribed by SPICOSA and other IG2dbmmendations. Thus, by integrating
diagnostic observations and systems assessmentscla Imetter cost/information-benefit ratio
results for both the decision-maker and the rebearSome examples of these areas are listed,
as follows: Land-use mapping, biodiversity conaéion, pollution tracing, remote sensing,
geological risks, watershed drainage, eco-genobtoqgy, sea level, and estuarine flushing.

The sub-tasks of this WT will be:
1) Conduct search for state-of-the-art observatid@ehniques, classify them, and cross-
reference them relative to CZ issues.
2) Document the appropriate use of these obsenatielative to improving input data for
SAF models, indicators, and assessments.
3) Construct issue-related observational packagethé SAF Portfolio based on a consensus
among SPICOSA, and other EU projects. These wautiegiate diagnostic observational
strategies with dynamic assessments related tontbee common issue combinations
resulting from the SSAs.
4) Summarize the information and its use in a fregbrt.

WP 11 — Communication and Dissemination — Leader7/ EUCC-Med

This WP aims at informing relevant policy makersjated EU project teams and policy
initiatives, the broader coastal community, and plublic about the concepts, progress, and
results of the Project in a way that is easy tceustdnd and relevant to them.

Addressing the public is important, because publipport for and pressure towards policy
changes need an informed public. Furthermore, \tis also aims at supporting Node 1 in
collecting and channelling feedback on interim piid from the stakeholders to the project
team. As to methodology, a Dissemination and Mé&ldan (DMP) will outline dissemination
tools that ensure efficient and targeted spreadfofmation and knowledge to the various end
users of project outputs. Keeping the researcherhe relevant complementary projects and
policy operatives well informed about SPICOSA anidevversa will facilitate strategic
cooperation.

WT 11.1 Dissemination and Media Plan (DMP) — Leadé&.7 EUCC-Med

This WT develops a structure for efficient dissemtion and monitoring of success on the
European level. To that aim, a Dissemination andliMé’lan (DMP) will be developed and
frequently updated, which outlines communicatiortiradology and distributes responsibilities
within the team. It will contain, e.g., the fornadta Project brochure for the broader stakeholder
community that informs about interim and final @ result, or the aim and structure of the
public project website, which will be integratedthviweb-based internal project information
produced under WP 9. Furthermore, the DMP will figtjor upcoming expert events and media
opportunities at which at least one SPICOSA teamrmbee should participate, e.g. in the form of
presenting a paper or distributing information miate It furthermore lists publications where
SPICOSA papers or articles should appear. The DMP bg frequently updated and its
implementation will be monitored.
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Implementation of the DMP will start immediatelyy Bhe end of the first 18-mo period, one
brochure will have been produced, the website hdlle been updated and integrated with
internal web-based information (see WP 9 and WP4d, several SPICOSA presentations will
have been given.

This Work Package will facilitate the establishmeot a Communication Team with
representatives of different Study Site Areas atiteroWork Packages, which will have the
function of screening scientific outputs for thpublic news value, processing this information
in adequate format (news release, popular scieeges rformat), and marketing it actively.
Special emphasis will be put on outreach to thdiputh and near the SPICOSA Study Sites as
the results of study site applications will be muubre tangible than the purely conceptual
outputs of the project. The target audience of sudheach activities is also more easily defined.
Therefore, each study site team will appoint a Comgation Officer who will join the
Communication Team and be responsible for devegpaid implementing a local dissemination
and media plan.

For the Communication Team members, a workshop velbrganised at the beginning of the
project to train them in fulfilling their SPICOSAIlated communication tasks and to streamline
the SPICOSA communication style. During the worlghthe participants will agree on
mechanisms for collecting feedback from the staldgve and channel this information back to
the Node 1 team in order to allow for adjustmerthatconceptual level. A format for reporting
on communication activities will be established.

A SPICOSA Newsletter will be launched and publiskedry four months electronically. It will
inform the interested public about achievementthefproject and provide practical information
such as announcement of expert events or trainpgprtunities. The Newsletter will be
distributed to thousands of e-mail addresses mab@sy use of for example the EUCC and the
ENCORA databases of coastal stakeholders in Euf@pe.issue of the Newsletter on four will
be a special issue in the format of a policy bredfecting the state of the art for ICZM policy
issues and main findings for the IP. This spectdicy issue will be printed out and posted to a
mailing list of top decision-makers in the areaostal management in Europe (Ministers, MPs,
directors in national and European administrations)

The first interim assessment of public/stakehotdéreach is due at the end of the first 18-month
period. It will lead to an adjustment of the DMP the remaining project period.

This WT encompasses the following sub-tasks:
1) Develop the DMP and coordinate its implementatio
2) Conduct a Workshop for the Communication Team
3) Design and maintain a public website for infotima dissemination
4) Create a Project brochure and an Electronic Nsttes

WT 11.2 Inter-project Exchange — Leader, P.49 RIKZ

This WT organises effective liaisons with interpafill projects of major interest for the
objectives of SPICOSA in order to achieve gregtessible synergies.
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To this aim, exchange of information will be fatdted, making use of among others the
ENCORA project, which coordinates national coas#tivorks in 13 European countries and 10
trans-national theme networks on specific coastahagement issues. The partner search
mechanisms of ENCORA will help SPICOSA partnergstablish contacts with other relevant
projects. Inversely, coastal institutions in Eurdpat can benefit from work and expertise of
SPICOSA will be brought in contact with relevantISBSA partners. They will receive
information on SPICOSA and will be stimulated to kemause of the tools and expertise
developed by the project. Links to other projectobvious relevance to SPICOSA such as
SEAMLESS, SENSOR, THRESHOLDS, PLUREL or MOTIVE alipy initiatives such as the
EU ICZM Expert Group will be systematically estabed. Whenever feasible, cooperation with
such projects and initiatives will be facilitateel,g. for the provision of data, exchange of
experience, or joint dissemination activities. écessary and possible, additional funds will be
raised to deepen cooperation with such initiatigeg Table 2).

Sub-tasks of the WT are
1) Establish an inventory of the most relevant aese projects to be contacted,
2) Inform relevant project leaders, e.g. throughCENRA mechanisms, about SPICOSA
results and possibilities for collaboration,
3) Establish and maintain close cooperation wittected projects whenever mutually
beneficial.

6.2 Demonstration activities

No demonstration activities are foreseen in this legrated Project.

6.3 Training activities

All training activities have been group in one Naohel divided into two Work Packages.

NODE 5, Knowledge Transfer
Coordination: P.13, NUIC

Effective training is imperative to the integratiohnew knowledge into the researcher and user
populations and to promotion of public awarenesubexisting options for Sustainable
Development in Coastal Zones.

This Node will undertake to develop a comprehensma@ing programme, with a particular
focus on the scientific and methodological approatlised by SPICOSA. The programme of
work described here is targeted specifically towaaddressing academic training needs (WP12)
and professional training needs (WP13). Trainingeets will be identified from the SPICOSA
community working in the SSAs. This WP providesraportant opportunity for adding value to
the knowledge base that will be developed ovetitbgpan of the SPICOSA project.
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WP 12 - Academic Training - Leader, P.11 UALG

Society needs a pool of well-trained individualsondre aware and knowledgeable about the
links between Science and Policy at the Europeafes@he general public must also be well
informed in order to improve the effectiveness oblc participation in policy decision and to
support the conversion to sustainability.

Academic training is dedicated to the enhanceméuoopean capacity to deliver sustainable
costal systems, within the framework of the EU-ICZR&commendation and the EU-Water
Framework Directive. The SPICOSA methodology acsaatool to facilitate analysis and
interpretation of socio-economic, institutional aedvironmental information and to promote
good governance and management of European cesstlin

This WP reviews and supports the development oflew& programmes and curricula in
disciplines related to quantifying the interactidsetween society and natural ecosystems in the
coast. This WP will support training-through-resdaprograms for Master, PhD students and
post-doc levels within each of the SSAs. It willghgartners to seek complementary funding to
offer Master, PhD or Post-Doc funding opportuniti@his WP will also develop training
opportunities for post- graduate students, and pteminternational mobility. Young
professionals in coastal management will therefoee aware of issues across Europe. For
example, Portuguese students will learn about tbelgms of ice formation in the Baltic and
Norwegian students about hypersaline lagoons initelednean regions. The WP will employ
natural links to university, practitioners and miag courses, as well as Distance Learning for
Life-Long Training. In addition, it will add an ingotant component involving information about
alternative solutions and technologies.

This WP will also enable the development of thassearch and academic staff within Europe
whose work is focused on the integrated managemwienbasts. It will seek to broaden their
skills and enable them to participate more effetyivn research and training teams given their
exposure to the different needs and possibilittesagh of the disciplines within an integrated
study. In addition, it will broaden the knowledgesk available and enable lessons to be
transferred from research into the field and frama cegion of Europe to another.

Strong links with the EUCC practitioner communitydathe LOICZ scientific community are
important and well developed features of this WEcraditation of the programmes will proceed
through EAEME, The European Association for Envinemtal Management Education.

WT 12.1 Academic Curricula - Leader, P.16 UoP

The aim of this WT is to provide graduate-levelirirag across the economic, social and
environmental sciences required to develop and empht policies for the sustainable
management of coastal ecosystems.

Two approaches can be used to achieve such a atlinaster’s level, i.e., either through the
development of entirely new degree programmes ooutih the provision of courses (or
modules) for use independently or within existimggpammes. Both of these approaches will be
explored in this WT. The primary focus of the tiag will be at master’s level but will be
extended on a selective basis to PhD programmes.
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A survey of the current provision for Masters lewedining across Europe in Sustainability
Science, Earth Systems Science, Natural Resouases, Environmental Economics, and a
review of the curricula of non-European universitigill be carried out. The results from this
study will highlight where resources should be &eull Based on the survey, the WT will initiate
new courses in Europe under the ERA and EHEA (EaopHigher Education Area)
perspective and in particular will consider the elepment of European masters programmes
following the Erasmus Mundus format. The Europeaimtj master in “Water and coastal
management” is already fully integrated in the fesrark of SPICOSA, and it is proposed that
by drawing on the expertise within the IP, furtld@velopment and dissemination of such
programmes will be assured.

This WT will also participate by contributing nedeias and skills to existing courses, which may
be seeking to broaden their disciplinary breadthintdude, such as coastal geographical or
biological sciences. The addition of one or tworses may be seen as an effective way to
broaden a programme, which has a narrow focus dduse a greater understanding of the
system as a whole. Particular attention will bedgaithe need for understanding of the systems
approach used as the basis of SPICOSA, to theratteg of natural, economic and social
science, and for training in the use of tools appate to each of these disciplines. Courses from
the Masters in Water and Coastal Management withade available in a web-based format and
widely disseminated.

These courses will also be available at the PhBl lamd will provide an excellent database for
training and development across Europe. In additionding will be sought for Doctoral and

Post Doctoral training from the Marie Curie actipas they will be defined in the 7th FP. This
will be to enable young professionals to move wtliturope, throughout the network of
participating partners, and to become aware ofrtbeds of science and policy for coastal
ecosystem sustainability across Europe and of twds tavailable to tackle the problems
presented.

WT 12.2 Training Experience - Leader, P.50 SGM

This WT incorporates academic participation ancersfftraining at two levels: Early Stage
Training (Marie-Curie EST and European Masters) &wttoral or Post Doctoral training
(Marie Curie Research Training Network as well agstimg Marie Curie Individual

Fellowships).

Modifications to this plan may be made to adagh®Marie Curie programmes under 7FP. The
study sites in SPICOSA provide a variety of traosiél and coastal waters throughout Europe
that have different characteristics. These proadange of different training scenarios for the
young practitioners and researchers who will foh@ basis of the next generation of European
coastal managers, policy makers, academics androbses. Associated with the study sites are
well known academic institutions that will providee institutional training network. It is
important to address the different post-graduatel¢eof coastal training to involve the whole
public-manager-policy maker-academic-researcher timamm. Although this is an
oversimplification, the Master level is importamdause it engages many of the practitioners and

93



SPICOSA Description of Work — 29/1/07

coastal managers. The Doctoral level engages niatie golicy makers and the Post-Doc level
engages academics and researchers.

The Early Stage Training will be used to facilitéte transfer of the young researchers (Master)
working within this project to different institutis (in different countries) for a part of their
study period. The details of the training will bei®y Site specific, but particular emphasis will
be placed on ensuring crossover between disciplsweh as natural sciences and socio-
economics to enable wide exposure to varying rekeskills. This is not to suggest that all
researchers should be able to undertake all asp&ets integrated project but rather to ensure
the requirements of the different aspects of aggitted project are understood and thus that the
participants are able to facilitate each otherskwor

The Research Training Network will initially invavall the University partners and other
interested institutions in the partnership in thejgct, although some activities will be open to
the wider coastal community. It will enable crossegplinary interaction through both electronic
discussions and workshops bringing together yourdy experienced researchers from a wide
range of disciplines with a common interest in gnééed coastal management. It will enable to
development of new skills and updating of old asllvas broadening the participants
understanding of coastal issues around the EU lamaheeds of research throughout. Particular
foci for the workshops will include research tecjugs, communication and integration of
coastal research. The network will also assishendevelopment of materials for dissemination
of project results. The training offered in secamdintries will be offered with the prospect of
introducing European PhD training through joint4aes between two institutions from separate
countries.

WP 13 Professional Training - Leader, P.15 CU

This WP will expand the available professional rnag to include exposure to ICZM
professionals to the holistic SAF of SPICOSA, itlwnprove its coherence and quality for long-
term capacity building for Europe, and it will déwe professional training modules for specific
applications.

This Professional Training WP provides a significapportunity to ensure that the outputs and
outcomes of SPICOSA research are incorporatedmgsiEally into the SPICOSA Professional

Training Programme. Limited training opportunities coastal professionals in Europe prevent
them from benefiting fully from advances in sciéntknowledge. This need coincides with the
SPICOSA objective of strengthening the link betw&samence and Policy. This WP builds on

existing training initiatives such as CoastLearnedhardo da Vinci Programme) and

COREPOINT (Interreg I1IB) to develop professionaliming modules for specific applications.

The dearth of training programmes dealing with ICa8a multi-functional process and targeted
towards professionals suggests that there is adfokderstanding of how to adopt an integrated
approach to coastal management that goes beyomoradecoastal divisions and issues. This
training activity provides an opportunistic link tbe SPICOSA community involved in the
development of:
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1) Refined methodologies concerned with the Systéppsoach,
2) The application of best practice to Study Sied
3) The development of decision support systems.

This WP aims to expand on the levels and typesrafiepsional training currently available by
addressing the need for training activities dirédtewards professionals working with ICZM
practices. Direct experience from ongoing initiaivsuch as the COREPOINT project will
provide a strong basis of understanding of thegaibnal training situation from which to work.
The target audience will include coastal practegienand policy makers across a range of sectors
(e.g. fisheries, tourism, shipping) and disciplifesy. engineers, planners). The approach is to
strongly link the material for these training atias to the SPICOSA Systems Approach
Framework and to link participation to the SPICOS#dy Sites throughout the coastal zones of
the European region.

WT 13.1 Training Network - Leader P.27 DEEMO- UoG
This WT will establish a coordinated approach tof@ssional training in Europe with links to
ongoing programs and making best use of the Coasilreetwork and methodology.

Through the participation of training experts asrasrange of SSAs, the WT will analyze the
needs of the ICZM professionals, review the effextess of current approaches to training and
create a training network database. These steppneilide the backdrop for the development of
advanced learning packages linked to the SPICOSAadelogy in WT13.2.

The WT13.1 will deliver a methodology to identifyjch describe the target audience and an
approach to identify the training requirements abfessionals concerned with coastal
management. The requirements for training amontpisetype and level of audience will vary
with the local CZ setting. These distinctions via# taken into account in the development of a
professional Training Programme within this WP. Tolowing sub-tasks will be included:
1) Survey of training needs and skills podl. requirements analysis of the needs for
professional training in aspects of coastal managerwill be undertaken across Europe.
The work will build on research in this area undken in the Interreg COREPOINT and FP
6 ENCORA projects. The user requirements survey iddntify the gaps and issues to be
addressed by the SPICOSA community, paying strdatentgon to cultural, language and
accreditation issues in the process. An assessmiie made of the training skills that are
available to meet/address these needs duringféspdin of the project. This information will
be used to develop WT 13.2 below.
2) Training Network A database of existing and new training initiewvill be developed
and refined on an ongoing basis. A Virtual Trainifmpl will be established using Internet
technologies to make the learning packages from 3\ available to all potential interest
groups at all levels of decision-making in a foimattfacilitates self-learning. This task will
inform management about the protocols developed/lH9. A contacts database and email
list for course providers will be established toilitate a coordinated approach, in addition to
the organisation of a Training Assessment Semmarihg relevant experts together in Year
1. The training network will also consider outreaohinternational training opportunities
beyond Europe.
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WT 13.2 Learning Package Development — Leader, FEAB/ISION

This WP will develop learning packages targetedatols the coastal professionals. It will be
based on the experience and output of the SPICO®fqb, particularly the SSAs. Coastal
professionals will identified in WT13.1 as potehtialientele for improved learning
opportunities.

These learning packages will include both theoaktnd practical training, e.g. in the systems
approach, causal linkages, econond@nd social analyses, simulations and observational
considerations. This WT will ensure th@hining material encompasses both methodological
approaches and practical examples of good pra&icembination of teaching methods ranging
from traditional classroom approaches, distanceileg, and field-based training will be used.
The following sub-tasks will be completed:
1) Introductory learning packageSome progress has been made in the last few years i
relation to the development of generic traininggoammes to introduce professionals to
ICZM concepts. Nevertheless, cultural and langusges are seldom adequately addressed
to ensure that maximum outreach can be achieves. W will take these issues into
consideration in the development and delivery oSRICOSA “Introduction to ICZM”
learning package, initially in two of the SSA’slneland and Poland.
2) Advanced ICZM learning package. An Advanced ICZM learning package will be
developed in consultation with the SPICOSA trainipgrtners based on an enhanced
understanding of ICZM as a process of managemehking the System Approach and
European ICZM policies (e.g. Water Framework Dirext& Marine Strategy) into
consideration. The learning package will be devetbgo that it is easily transferable to local
situations. It will be delivered initially in theame SSA'’s in Ireland and Portugal to enable
observations of the progress of professionals wtleamce from an introductory stage
through to an advanced stage of training. The oatl of the learning package into other
SSAs will be initiated by the Training of Trainets facilitate long-term Europe wide
sustainable capacity.
3) Training of TrainersAll of the professional training partners diredthyolved in the WT
will participate in one early and one advancedhtray course in Ireland or Poland in addition
to the Training Assessment Seminar (WT13.1) andedicdted Training of Trainers
workshop. This will enable the training partnersattapt the learning package to suit local
specificity and to build professional capacity foeir local study areas. Methodologies will
be developed to monitor and assess the impacedfdiming activities in each of the relevant
SSAs.
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6.4 Management of the Consortium activities
Management activities are grouped under WP 14 .

WP 14 — Management Activities - Leader, P.1 IFREMERCo-Leaders, P.3. CNR-IAMC and
P.12 UBO

6.4.1 Consortium Activities

The management of Consortium activities are divioiéd two areas. One is the administrative
coordination, which covers all activities relatedconsortium management such as contracting,
progress monitoring, and financial reporting. Thkeo area is the scientific coordination. To
ensure collegial and efficient management, stratelgcisions regarding administrative and
scientific management are made by two committdes:Bxecutive Coordination Board (ECB)
and the Scientific Steering Committee (SSC). Attiveporting and planning will benefit by
reviews from two external panels: an External SdierReview Panel (ESRP) and an End User
Review Panel (EURP). The Project Coordinator reprtss the consortium for contracting
purposes and two science coordinators are resperisibthe day-to-day implementation of the
decisions of the ECB and SSC and for the scientéporting. They are assisted by a Deputy
Coordinator, appointed by the Project Coordinasresponsible for administrative and financial
reporting. The Deputy Coordinator and the two smeeooordinators form the secretariat of the
ECB, which has a physical location at IFREMER ire&r where a local administrative staff
supports the Deputy Coordinator in his responsiédi Further description these aspects of
management are found in Sect. 7.

The main responsibilities undertaken in this WP:are

- assisting activity leaders in realizing the objexs of the project and planned activities in a
coordinated manner in all aspects related to sGerdadministrative and financial matters,

- delivering on time the reporting accordingly ntractual rules, including scientific report and
financial reporting for the first year,

- producing the 18 month period detailed work plagn

- monitoring the implementation of disseminatioarplincluding production and dissemination
of project leaflet, e-newsletter, print out of pylispecial issues

Work Packages have been aggregated into Nodes wdoeeatific management is partly

delegated. Node level corresponds to a managenaspiomsibility. Node coordinators are

responsible to monitor the implementation of thekyalan in each Node and the time allocated
to this task is accounted under RTD activities. yTlm the Executive Coordination Board

together with the Project Coordinator, the Deputofinator the two Science Coordinators.
The Scientific Steering Committee is formed by mersbof the ECB and Work Package
leaders. The External Scientific Review Panel isnkd by invited senior researchers from all
parts of the world and the End User Review Panalepyesentatives of user bodies in Europe,
including DGs of the European Commission.

The core of the management consists of planningeweng, reporting, and monitoring of

activities. Planning, reviewing, and reporting a@nducted every year by the management
structure of the IP. Fig. 14 summarizes the scledil planning, reviewing and reporting
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activities. Detailed work plans are elaborated I8rmo periods according to IP management
rules. They are then submitted for acceptance ¢oGbmmission before being contractually
translated under the consortium rules. The interesiew process is put in place based on
evaluation of the work planned and the work redlibg external reviewers. The evaluation is
requested from the External Scientific Review Paared the End User Review Panel. Node
coordination, work packages and work tasks leaderahe considered as part of research
activities and should not be reported as manageawtities. The following activities fall under
the management cost category:

1) Activities by the Coordinator, Science Coordaratand Project Manager,

2) Meetings of the two committees of the managementture (ECB and SSC) and related

activities, (External Review Panels expensesheltaken under RTD activities of partner 1)

3) Preparation and edition of annual reportindnatdoordination level.

SPICOSA Schedule of planning, reviewing and reporting

Start Study Sites Activities (SSA) Finish

/__J\ﬁ A
Start Detailed Implementation Plan
First Period Periodic Acfivity Report Detailed Implementation Plan
Second Period Periodic Activity Report Detailed Implementation Plan

Third Period Periodic Activity Report Detailed Implementation Plan
o
T E
Final Period Periodic Activity Report £8
@
[

0 6 I 12 18 4 24 30 + 36 42 4 48 50

. Review . Review . Review . Review Months
Planning Planning Planning Planning

Fig. 14 Schedule of planning, reviewing and repontig in SPICOSA
6.4.2 Responsibilities of activity leaders

Each WP leader will be responsible for the cooriimaand production of its assigned work tasks
through the WT leaders. Each WP will be divideditdsks with each WT having an appointed
Task Leader from one partner who will lead a srgedup of WT member partners in completing

the specified tasks. Each WP leader will assuraeptterall responsibility for the execution of all

tasks allocated to that WP and for ensuring goadngonication between the partner, the Node
Coordinator, and the Secretariat, as appropriateeidype of activity. The WP Leader must ensure
that its tasks are satisfactorily completed on datee Within each activity the WP groups will

meet according to the specific needs of the tasdeuthe chairmanship of one of the WP leader
within an activity. The Science Co-ordinators an® Waders, in the format of the SSC, will devise
the detailed work plan. In this respect, as fath&s administrative structure are adapted to, WP
leading organisations will be charged with the fumécessary for their implementation, except
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salaries of the other participating organisatione Tetailed administrative organisation in support
of this decision will be formalised case by cage the Consortium Agreement (see below).

6.4.3 Partnership

To construct a balance between this required digion and a manageable number for the
consortium, the partnership was initially limited dne core partner per country, generally a
marine research institute, with a few exceptionaugment missing expertise or to ensure a
better coverage of issues. Most of these institpresent a wide range of multidisciplinary

competence in marine and coastal sciences. Evethesmumber of available scientists in the
social and economic sectors as well as for landwae insufficient. For this reason the

partnership was extended to a significant numbésroversities and other research organisation
with personnel active in the needed areas of rekeafhis strategy also greatly increased the
Project’s academic exposure for a more successipact in the area training new researchers
and professionals. A limited number of SMEs andjdaprivate companies have then been
invited to join to ensure the participation of cosmgial interests. They will contribute with the

support and methodological activities in the foliogy areas of expertise: modelling, software
development, data management, mediation, and cobmésolution in the coastal zone. They
have been selected on a complementary basis im tr@s/oid major conflicts of interest. To a

ensure broad dissemination of the results amongeticeuser communities, a large European
network of CZM practitioner and researchers (EUCE€dMhas also been invited to join the

partnership.

a) Distribution.

The distribution of the consortium partnershipesessarily large for several reasons:
1) the great range of disciplines that are requiedjuantify and interpret the desired
Information Feedback Loop (Fig. 1),
2) the large range of environmental conditions palicy concerns that must be included in
order to render the exercise credibly applicabliaé&European region, and,
3) the need to integrate academic and applied seseno promote training and commercial
interests and to generate a level of involvemefiicgent to ensure a long-term followup.
On this basis, a consortium of 54 participants besn formed including 17 national research
institutes, 24 universities, 10 private compani#® Joint Research Centre of the European
Commission, a local consortium of research instihg for Venice Laguna (CORILA) and a
European network of end-users (EUCC).

Although it might appear as a large consortiumeasdo existing knowledge (expertise or data)
needed to implement the SAF in SSAs would regia¢ inany other organisations participate in
SPICOSA activities. To address this problem a $jgeftinding has been allocated to each SSA
under the responsibility of SSA coordinating orgation. This fund (15 000 € per SSA) shall be
used to acquire already existing data or to temppnaobilise external expertise by paying for
travel expenses or, exceptionally, for externalegxfees for participation in working meetings.
This aspect adds some flexibility because the Sgityy Activities will be run by collaborative
teams formed mostly by the local partners whickrofhaintain a high level information on local

99



SPICOSA Description of Work — 29/1/07

systems. The organisations from which external giggemay be invited are indicated in the
presentation of SSAs (appendix B).

The partnership includes member-states that hasently joined the EU (Estonia, Latvia and
Poland), associated candidate states (Bulgaria,aRianand Turkey), associated countries for the
6th FP (Norway and lIsrael), and a third country r@itke). Similar association has been
envisaged for developing countries but could noinbpglemented within the framework of the
IP. The IP will support any initiative from condarh members to develop collaborative
programmes with INCO countries that would furthenttibute to transfer of knowledge to other
third countries under FP7.

b) Complementariness in the partnership.

Beside the complementary nature of their activjtiesearch institutes, universities, European
ICZM networks and SMEs, the partnerships of SPICO8énerate complementary in
competences. The core of natural sciences for tast@l Zone is found in 17 research institutes
of national importance. Most of them have excellesbrds in the different fields of relevance to
SPICOSA activities. Few of them have a constituézin dedicated to social sciences. But these
resources are very limited and would not have @t the critical mass needed to conduct the
work devoted to social sciences in SPICOSA. MostdptSites are under the coordination
responsibility of these institutes. It is expecthdt through the two-application cycle, all these
institutes will be able to assume such respongibili

The ten private bodies participating in SPICOSAthaeeresult of a strict screening of capacity to
offer services to SPICOSA and potential for longneevelopment of SPICOSA outputs. Three
SMEs work in the area of applied assessment in @omnand social sciences (I0eW) in

Germany, ENVECO in Sweden and GEYSER in France)Ovin Belgium and PC Raster the

Netherlands are major partners for applied modgliilevelopment and will assume a WP
leadership. SOGREAH and Delft Hydraulics have etipernn the field of coastal technologies.
They will bring in SPICOSA their broad view of tla¢ternatives applied in the field and enrich
with their experience the identification of coastaslues and policy scenarios. DISY will work in

association with the University of Bremen (MARUM) provide knowledge management
services to SPICOSA community. ENVISION and SGMI agsist SPICOSA in developing or

implementing training opportunities or material.

6.B Plans
6.5 Plan for using and disseminating knowledge

Since the main SPICOSA objective is to develop 8#d& as a new, improved method for
assisting ICZM decision makers, it follows thatutse and dissemination are also of the highest
priority to the project. As an IP, we have planfedthe maximum participation possible, with
respect to resources, in terms of partner and SBA&ikditions to achieve a critical-mass
exposure throughout the European regidfe have designed several WPs that contribute to
knowledge dissemination and two in particular WP& @1 dedicated to internal and external
dissemination, respectively.
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6.5.1 Internal. WP 9 is developing an Information Management Ptarttie SAF (SAF-IMP) to
efficiently handle the data collection, archiviqblication, dissemination, and visualization of
products. While the SSAs will not acquire much dataaggregate they will require the use of
very large, distributed, heterogeneous sets of Cata das inputs (i.e. hydrological,
biogeochemical, geophysical, ecological and ecetdagical data), and they will generate a
large quantity of data and information output. B~ IMP will rely on international protocols
and standards for information storage and deliaeigpted to the needs of the Project. SPICOSA
will rely primarily on work previously performed angoing in the ICZM related information
(cf. WP 11.2), and it be built with existing desifpr information storage and delivery, but
adapted and tailored to the needs of SPICOSA. Tiheram specifications for the SPICOSA
SAF- IMP is that it be:

1) complete and comparable (for global integration)

2) properly secured and preserved for the long,tand

3) treated according to international standards @nokocols (quality control, meta-

information, identifier, release, etc.).

WP 8 is evaluating and documenting models usetl@rSISAs for insertion in a Model Library,
which will be displayed and accessible throughrdaractive website. Likewise, WP 10 will be
accumulating useful information on alternative tetgges and technologies, which will be
internally distributed. While these information guets will be for internal use during the IP,
they will also be made available as electronic aasdo the final SAF Portfolio for future users.

6.5.2 External. WP 11 is developing a Dissemination and Media RPRMP) for SPICOSA. It
will function to extract information on the progseand products of the IP, and package this
information primarily for external and internal senination. The internal part differs from that
of WP 9, which is archiving specific data, modelsd information products, whereas the DMP
will make summaries, integrations, and targeteceetspof interest to both the researchers and
endusers. To meet the important need of providiRJCOSA information to the local
communities of the SSAs, we have designated a conwaions officer for each SSA who will
ensure a good public exposure in the local langaagecover SPICOSA activities in relevance
to local issues. This WP will also issue an elaatdSPICOSA Newsletter and an electronic
journal of SPICOSA articles of interest to the megional CZ enduser audience.

WP 11.2 will facilitate collaborations with othertérnational projects in order to inform a wider
scientific community and to effect positive reséarynergisms between SPICOSA and other
research efforts. Of particular importance is th@oi@ination Action project ENCORA, with
whom SPICOSA will establish close ties for the mag of sharing information and results with
an even larger CZ research community.

6.6 Gender Action Plan.

Gender mainstreaming will be conducted as partefinternal governance of the project and
gender analysis has been included as one dimemdi@ocial assessment in the integrated
assessment approach developed for Coastal Zor@sgstalysis. The unbalanced proportion of
women and men in research is a major concern. Thé Emplementing an agenda to promote
equal access in research. In line with this objectihe management 8PICOSAwill conduct a
regular evaluation of the involvement of womerSIRICOSAactivities. This evaluation will be
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provided with annual reporting in terms of conttiba to the total effort and in terms of sharing
responsibilities. At the submission stage, womegmasent 24% of the researcher nominated by
the partners as key researchers. At the submistam®, women represent one third of
researchers proposed as Node coordinator or Werlead

6.7 Integrating SPICOSA community

A set of activities and procedures has been spatiifidesigned for integration of SPICOSA
community. They are presented here.

6.7.1. SPICOSA Forum

A General Meeting under the form of a Forum willene plenary and working group sessions
once per annum. The forum will assess the progoédsSPICOSA towards its objectives,
integrate scientists, end-users and stakeholdersrporate new Consortium members, and be a
place for communication with other programmes. Tiolwdahe end of the programme, the Forum
will also used as a media for results disseminatibms will again increase the focus, the
coherence and the efficiency of each of the WRscdintent will be adapted during the time
course of the project: It will act to be the kick-meeting in year 1, and to be a final symposium
in year 4.

6.7.2 Integration, decision-making process and cleance issue

By its scope, SPICOSA is composed of modules thiaigktogether the highest number of
relevant members of the project, allowing a maximi@wvel of integration. Extensive links
between Technical Work Packages, Study Sites andedNgrovide additional integrating
activity, which is of particular importance provitiéehe basic interdisciplinary nature of the
project.

The main risks associated with the proposed progr@mf activity are linked to the size of the

SPICOSA consortium. This size is considered asvaele and adapted with regards to the
ambition of increasing multi-disciplinary effectivess of the project, the fragmentation of Social
Sciences in Europe, and the strong interest th€SBA initiative met from the partners. Yet, in

order to cope with this potential difficulty, SPIS@ is endowed with a number of important
integration tools. These include not only the tpoMhich improve the scientific capacity

(training, technical support, system design, infation centre), its incorporation in the Study
Site Activities, but also the instruments that whicilitate links with end users (teaching,

dissemination).

Notably the core partners (e.g. the WP leadersSRHCOSA have a long experience of
collaboration at the European scale and/or managenoé big project under various

programmes, and they are familiar with the ruldste@ persons full time will be in charge of
both scientific and management implementation withport from the entire Contractor services.

The partners envisage the Governance structures tstraightforward to avoid overloads and
misunderstanding of specific coordination roles aedision processes. Decisions concerning
modifications of the work plan, adjustments to tigiof milestones, redirection of actions and
tasks should be agreed by the SSC. In the casswés arising, the SSC will inform the Chair
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who will take decisions, with the support of theci®gariat, and these will be communicated to
all of the WP/Node leaders for implementation. Ak tend of each reporting periods (12
months), an assessment of the partner involvemeclyding the Study Site leaders, will be
undertaken by the SSC and in case of insufficieaqy;oposal for correction will be made to the
ECB. It can be a suspension of funding.

In the event of a disagreement or conflicts ofriesé arising among the Consortium partners, the
Science Co-ordinator chairing the SSC will refee tmatter to the ECB, which is the body
responsible for Consortium Agreement implementatidm the unlikely event that the
disagreement cannot be resolved, the Chair witlrimfthe Commission, and the ECB may be
asked by the Chair to consult an external arbitrato

6.8 Raising public participation and awareness
Beside external communication activities that vii# conducted under WP 11 most of the
outreach activity in SPICOSA that will ensure soesel of public participation and awareness
relates to the Study Site Applications. By usingsetting participatory forum to develop SAF
applications, partners involved in SSAs will cobtiie to public participation and awareness. It
is required that each SSA team designate a peespomsible for external communication. Part
of this responsibility is to make widely known tlubjectives and means of intervention
developed by SPICOSA.
6.C Milestones
6.9 Major Milestones over full project duration
There will be nine major Milestones over the fulbject duration, briefly described as follows:
1) Month 3. The organization of a SAF introductiwarkshop that will complete the startup-
familiarization period by completing all furthertdéed planning and by exposing all teams
of the project to the core methodology of the Systé\pproach.
2) Month 6. The preparation period for the SSAssemmatl the SSAs start.

3) Month 14. Reporting on first year activities goldnning for the next 18-mo planning are
completed.

4) Month 16. The first SPICOSA Forum of all parsavill review of the work completed
and that yet to be conducted.

5) Month 26. Reporting on second year activitied planning for the next 18-mo interval
are completed.

6) Month 34. The second SPICOSA Forum will be setahother global review of the work
to be conducted with the participation of all pars
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7) Month 38. Reporting on third year activities goldnning for the next 12-mo interval are
completed.

8) Month 47. The third SPICOSA Forum will be set #olast global review of the work
completed and also as an opportunity for largesdigsation.

9) Month 50. The last milestone is after the endafrth years when all scientific and
administrative reporting is completed.
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7 Project Management

A project organisational structure has been desdigoea proper management of all parts of the
SPICOSA project taking into consideration the caxjty and the integration of activities as
needed at all levels. In this respect: SPICOSA \witablish sufficiently high quality co-
ordination mechanisms to ensure that the objectofeshe project will be efficiently and
successfully addressed. A dedicated SPICOSA Seettetaill contribute to optimising the
development and implementation of the project &edarovision of research support.

7.1 Organizational Structure.

SPICOSA’s management structure will ensure that wloek will be efficiently carried out
according to the work plan, through the provisioh ctearly defined responsibilities and
reporting paths, as well as requirements to keetminvithe specific schedule, including
milestones and deliverables. In short, overall do@tion of technical activities as well as legal,
contractual and administrative activities at cotigor level will be performed by the Executive
Coordination Board (ECB), whereas management dinieal details of activities will be done
on the node and project level.

The organizational structure of SPICOSA will reatizin accordance the following managerial
components (see also Fig. 15) :
1) A Chairman (the Coordinator) who will serve gpresent the Consortium in the name of
the coordinating organisation;
2) Two Science Coordinators and a Deputy Coordmatm will form the Secretariat of the
(ECB) and work with the Financial and Legal stdfffREMER.
3) An Executive Coordination Board (ECB) includitige Chairman, the two Science Co-
ordinators, the Project Manager and the Node Copatdis, which will make all major
operational decisions..
4) A Scientific Steering Committee (SSC), formed ity ECB members and the WP
scientific leaders, which will resolve all problenagd planning regarding the scientific
performance of the Project;
5) An External Scientific Review Panel (ESRP) cosgib of internationally renowned
scientists, which will critique and advise the EGBthe Projects progress.
6) An Enduser Review Panel (EURP) composed of sgpmtatives of enduser organisations
or forums in Europe, including European agenciesrapresentative of DGs of the European
Commission, which will help maintain contact antbrmation exchange between the Project
and its external endusers.
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SPICOSA Management Structure

Scientific Steering Committee (SSC)
ECB + WP Leaders

A h

.
COORDINATOR #-L EC I

‘ NODE COORDINATORS ‘

‘ Scientific Coordinators ‘

‘ Project Manager |

SPICOSA SECRETARIAT

External EXECUTIVE COORDINATION BOARD (ECBE)

End users

; g Administrative Support Team
Scientific . . —
(Finance and Contracting)

Review
Review

— WP1 Policy Interface “— Panel
Panel — WP2 Economic Assessment

(EURP)

— WP3 System Design

(ESRP)
— WP4 System Formulation

— WP5 System Appraisal
— WP6 System Output

— WP7 Study Site Applications 3

— WP8 Modelling Support

— WP9 SAF Information Management
— WP10 Alternative Strategies

— WP11 Communication and Dissemination

— WP12 Academic Training
— WP13 Professional Training

—{ WP14 Management Activities

Report

Fig. 15 Management structure of SPICOSA-IP.
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7.2 Definitions of Component Entities

This section defines the role, composition and tioning of entities pertaining to the
governance structure of the IP. More details avergin the Consortium Agreement that should
be considered as the reference document.

7.2.1 The Chairman

The Project Coordinator will act as Chairman of Eheecutive Coordination Board (ECB) and
will ensure that the IP work plan is implementeccamformity with its objectives, methods, and
quality standards described in the contract. TlogeBr Coordinator will have responsibility for

overall legal, contractual, financial and ethicakues; and he will be responsible for the
nomination of a project manager (Deputy Coordifatnd for the establishment of the
Secretariat. He will ensure the allocation of fupdsvided by the Commission in a timely and
appropriate manner. He will oversee the adheremdémancial requirements of the project, and
obtain audit certificates from each of the contvextas requested by the Commission.

IFREMER acts as the Administrative and Financiabaating organisation and represents the
Consortium for contracting with the Commission. Teairman or Coordinator of the IP in the
legal sense of contracting with the Commission isNbaurice Héral, acting as representative of
IFREMER. He is assisted by Daniel Roy, the Depuboidinator, who acts in the name of
IFREMER. He interacts with the members of the Cadinsm for administrative and financial
reporting and planning and mobilises administrasitedf at IFREMER.

7.2.2 The Science Coordinators and the Secretariat

The Science Co-ordinators of SPICOSA are respansinithe overall scientific coordination of
the IP. They support the Chairman and the closalgloorate with the Node Coordinators in the
ECB and the WP leaders in the SSC. The Scienced®@dors will be fully funded through
SPICOSA for their contribution to the coordinatiohthe IP. They will form the Secretariat of
the ECB with the Chairman and the Deputy CoordinaReporting to the Chairman, the
Secretariat will oversee the day-to-day operationahagement of the SPICOSA activities, set
up and maintains a database of contacts, run prdiecumentation management including
information related to pre-existing know-how andowtedge to all Parties concerned. The
Secretariat will ensure that timely and effectivemenunication is maintained within the
Consortium, between the Consortium and the Comanissis well as between the Consortium
and the Scientific Steering Committee (SSC). Theakceial and Contractual team component of
the Secretariat will be maintained at IFREMER ire&rCentre.

The Science Coordination is placed under the resbihity of two senior researchers, Pr. Denis
Bailly and Pr. Tom Sawyer Hopkins. Pr. Denis Baillyan economist, vice-director of the
Centre for the Law and Economics (CEDEM) of the Sethe University of Western Brittany

(UBO) in Brest, France. He will act in the nametloé¢ UBO. Pr. Tom Sawyer Hopkins is an
oceanographer, specialized in system analysisessof Emeritus of the University of North
Carolina and presently attached to the InstituteCfoastal Marine Environment (IAMC) at the
Italian National Research Centre (CNR) in Naples.Hdpkins will act in the name of CNR-
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IAMC. For the purpose of interactions with the Coission, D. Bailly acts as the science
principal coordinator.

7.2.3 The Executive Coordination Board (ECB)

In addition to the Chairman (Maurice Héral), theot®cience Coordinators (Denis Bailly for
social science, Tom Hopkins for natural science] #re Project Manager (Daniel Roy), all
acting in the name of their organisation, other ponents of the IP will be represented in the
ECB by the Node Coordinators. Each Node will beesented by its coordinators. This makes a
total of voting members in the ECB. The ECB mayitenany other person that may contribute
to improve is decision-making capacity. Inviteel mot have voting right.

The ECB will be supported by IFREMER services ahdired by the Chairman. The ECB will
meet three or four times each year. The ECB wiilspan all major decisions. The ECB will be
responsible for delivery of each Work Package aspkeially for ensuring integration between
Work Packages and Study Sites. It will have thémaite responsibility for ensuring that the
project deliverables and objectives are met. Il wiso have responsibility for gender plan
implementation.

7.2.4 The Scientific Steering Committee (SSC).

The Scientific Steering Committee (SSC) will be pased of the members of the ECB and the
WP leaders. This makes a total of 21 voting memb®@tker scientists from the consortium
organizations may be invited but they will not hawaing right. Members of the SSC may
designate a substitute to represent themselveS@trBeeting and act in their name. The SSC
will meet after the end of each year to review phegress of work plan implementation and to
prepare next 18 months work planning. It will beaicbd alternatively by one of the two
SPICOSA Science Coordinators.

The SSC will:
1) Monitor the development of the SPICOSA work péard assess its compliance with the
expected scientific and technological goals anddzteds.
2) Ensure that the appropriate level of commuricathas been established between the
various Nodes and WPs;
3) Review and assess the development and impletieent# interactions among Nodes and
WPs;
4) Plan or revise the future phases of the work;pdend draft and update initial versions of
the detailed work plan for following 18-mo phase;
5) Discuss and evaluate the contents of the maibelRerables;
6) Recommend specific dissemination initiatives] egview their implementation.
7) Review the progress and implementation of #w@owus training activities and recommend
modifications as appropriate.

Typically the SSC meetings will last two or thremysl. The SSC may invite experts internal or
external to the Project for consultation. The SSCimvite representatives from other IPs, NOEs
or ERA-Nets projects to attend meetings and wongshehenever appropriate. The SSC will
report to the ECB.
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7.2.5 The External Scientific Review Panel (ESRP)

A panel of five highly qualified scientists, repeesing the diversity of major scientific
competences requested for the implementation dEGBA, will be established. They will be in
charge of reviewing the work plans, the achievesiant the governance of the project to assess
its overall effectiveness in reaching its objectivéVhile assessing the progress of the IP, the
ESRP may suggest new directions and opportunitiesnhovation in order to ensure that the
project more efficiently reach its objectives. Thembers of the ESRP will be appointed at the
beginning of the project. At least two of them wbki invited from outside Europe. They will
receive all the documentation of scientific and adstrative reporting (annual progress reports
and following period plans) and they will be askiedprovide a synthetic review of these
documents. They will be invited to participate e tfirst and last SPICOSA forum. The ESRP
will report to the ECB.

7.2.6 The Enduser Review Panel (EURP)

An Enduser Review Panel will be formed of aboutrdfresentatives of major organisations or
networks representing typical endusers of the kihservices SPICOSA is intending to provide.
Most of them will be of international scope, Eurapeand beyond. They will be invited every
year to review the progress and planning of thejepto For this purpose they will be
communicated every year the progress report antdpeiod plan. They will also be invited to
review the project website as the main externalmanication tool and to make suggestions for
improvements.

7.3 Consortium Agreement

The SPICOSA partners have agreed to subscribeCmnaortium Agreement regulating specific
rights, obligations and operational aspects thatat explicitly defined in the EC contract. The
Consortium Agreement has been prepared during ¢getiation phase of the IP, care of the
Secretariat, and in accordance with the guidelipes/ided by the EC. It includes detailed
provisions to deal with critical issues such agsuhnd procedures for the management of the
financial resources and the distribution of thedimeceived from the EC, decision rules within
the Consortium, management of knowledge and Iteiéd Property Rights (IPR).

The procedure for management of IPR is in accomlamith that detailed through the FP6
Programme, and the relevant national programmes.riiles are set out in the EC Regulation
No 2321/2002 of the European Parliament and ofGbencil concerning participation in FP6
and the dissemination of research results. IPR béllretained by the project partners, with
specific IPR for each WP and Task resting with #ppropriate WP and Task leader. The
documents detailing the IPR procedures for FP6 vélcirculated amongst the partners and the
consortium agreement addresses these issues, dmntrgs.
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10. Ethical issues

All legal provisions applicable under European fagions regarding the protection of
Intellectual Property Rights regarding pre-existkigppwledge and the protection of individual
data will be respected.

No other specific ethical issue is involved in tark to be conducted under the IP SPICOSA.

11. Other issues

Not applicable
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