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Abstract :

In France, the absence of further development of marine fish farming over the last 20 years has been
attributed to regulatory constraints, and to the difficult access to new farming sites, due to high competition
between different uses in the coastal zone, and to the shortcomings of governance in these areas. The
regional schemes for the development of marine aquaculture (SRDAM) were introduced by the French
Law on modernization of agriculture and fisheries (LMAP, July 27, 2010). The goals of SRDAMs are to
make an inventory of existing aquaculture sites and to identify potential sites suitable for aquaculture, and
to conciliate the development of marine aquaculture with other coastal activities. They are expected to
allow access to new fish farming sites. Our study focuses on the three SRDAMSs on French Mediterranean
coast, in order to investigate to which extent the SRDAMs offer opportunities for a new development of
marine fish farming, in line with the quantified objectives of the French national strategic plan for the
development of sustainable aquaculture. Based on desk work and on enquiries with professional
representatives, administration, and experts, our study aims to analyze the building process and the
results of SRDAMSs and discusses the constraints to an extension of marine fish farming.
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1. Introduction

Despite a long coastal zone (5850 km on metropolitan territory, 18,300 km in total with overseas territories,
Estimation SHOM?, 1999), France has a limited development of marine fish farming, representing only 4,920 tons
in 2016 (source CIPA?). The absence of further development of marine fish farming over the last 20 years has been
attributed to the difficult access to new farming sites, due to high competition between different uses in the coastal
zone and shortcomings of governance in these areas, to regulatory constraints and to a lack of social acceptability.
At EU level, “improving access to space and water” is one of the four priorities defined in the Strategic Guidelines
for the Sustainable Development of EU Aquaculture, and focused by the Member States' plans when developing
Multiannual National Strategic Plans for the promotion of sustainable aquaculture and related operational
programs for the EMFF® (2014-2020). The quantified objectives of the French NSPA# are particularly ambitious
for marine fish farming and target a production ranging from 10,000 tons to 20,000 tons (lower and higher
hypothesis).

In France, the Regional schemes for the development of marine aquaculture (SRDAM®) were introduced by the
French Law on modernisation of agriculture and fisheries (LMAPS, 27t July 2010). The goals of SRDAM are to
make an inventory of existing aquaculture sites and to identify potential sites suitable for aquaculture, and to
conciliate the development of marine aquaculture with other coastal activities or uses. As a tool for spatial
planning, they are expected to improve the access to new fish farming sites.

In 2016, marine fish farming sector in France produced 4,920 tons, among which 1,928 tons of seabass
(Dicentrarchus labrax), 1,671 tons of seabream (Sparus aurata) and 236 tons of meager (Argyrosomus regius)

1 SHOM: Service Hydrographique et Océanographique de la Marine,

2 CIPA: Comité Interprofessionnel des produits de I’aquaculture http://www.poisson-aquaculture.fr/le-cipa/

3 EMFF: European Maritime and Fisheries Fund

4 MEDDED (updated December 2015). Plan Stratégique National: Développement des aquacultures durables 2020
— France. https://ec.europa.eu/fisheries/cfp/aquaculture/multiannual-national-plans

> SRDAM (Schéma régionaux de développement de I’aquaculture marine) : Regional scheme for the development
of marine aquaculture

6 LMAP (Loi de modernisation de 1’agriculture et de la péche) : Law for modernization of aquaculture and fisheries

1
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(source CIPA). About half of the marine farmed fish are produced on the Mediterranean coast, in 20 farms in 2009
(source DIRM). The Mediterranean fish farms mainly focus on growing seabass, seabream and meager in cages
in coastal areas. According to Mare | Stagni, the syndicate of Corsican aquaculturists, in 2017 Corsica alone
produced 1,700 tons in 8 farms.

The SRDAMs for the three Mediterranean administrative regions: Provence - Alpes Cote d’Azur (PACA),
Languedoc Roussillon (LR), and Corsica, were approved in 2015. We investigated whether the SRDAMs could
provide a room for improvement of the development of marine fish farming on Mediterranean coastal zones. The
objectives of our study are (i) to understand the building and the contents of the SRDAMS; (ii) to look at the
changes occurred after the publication of SRDAMs in 2015 and (iii) to analyze the other constraints to a further
growth of marine fish farming. While SRDAMs apply to all aquaculture, our study focuses only marine fish
farming.

2. Methods

The present study included desk work and interviews. We analyzed the available documents about SRDAMs and
other planning documents, and scientific literature. From June to November 2017, we carried out 13 interviews (1
to 2 hours each) following a semi-directive guide, with several types of actors : 5 representatives of national
administration (2 at national scale, one at inter-regional scale -DIRM’ Méditerranée-, and 2 in the Corsica region
-DDTM?® South Corsica, DREAL-); one representative of Region Corsica administration; 4 key-actors and
representatives in the fish farming sector (2 CEO?® of the two main marine fish farming companies in France, one
for the professional body SFAM (syndicate for marine fish farmers, and one for the syndicate of Corsican
aquaculturists); 3 researchers (2 in IFREMER, 1 in University of Corte).

The semi-directive guide was organized in four groups of questions, concerning : the elaboration of the SRDAMSs
and the role played for it; the changes introduced by the SRDAMs in the development of marine fish farming
sector; the constraints, other than access to farming sites, limiting the growth of this sector; the possible
contribution of SRDAMSs to marine spatial planning.

3. Description of the SRDAMSs

3.1. General features

The SRDAMs are guidance and management documents for marine aquaculture, that have been introduced by the
French Law on modernisation of agriculture and fisheries (LMAP) the 27 July 2010, and then integrated into the
French Rural and Fishing Code. According to the Article D 923-2, The SRDAMs apply to the public maritime
domain and to the waters under French jurisdiction, and also to the territory of coastal municipalities. The
SRDAMS should inventory exhaustively the existing aquaculture sites and the sites conducive to the development
of marine sustainable aquaculture, including the access routes and also the terrestrial surfaces required for their
exploitation. The identification of suitable® sites is based notably on the assessment of different characteristics
(see below) and takes into account the environmental impacts and socio-economic benefits that the activity is
likely to create, on the basis of estimated production.

So the SRDAMs include a double inventory: (i) an inventory of existing aquaculture sites, for all types of
aquaculture (shellfish, fish, algae, etc); (ii) an inventory of suitable sites for the creation of new aquaculture farms,
in order to ensure a development of marine aquaculture, in harmony with other coastal activities. The identification
of suitable sites should be based on a minimum consensus between the concerned stakeholders.

The territorial scope is specified by the decree n° 2011-888 of July 26, 2011: the perimeter
concerned by these schemes is the maritime public domain and the territory of coastal municipalities. This decree
was completed by an administrative circular which describes the implementation and development methods for
the SRDAMs.

" DIRM: Direction Interrégionale de la Mer

8 DDTM: Direction Départementale des Territoires et de la Mer

¥ CEO : Chief Executive Officer

10 We use the English word “suitable” to translate the French “propice”
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Once adopted by order of the regional prefect, the SRDAM provides a general spatial plan that must be taken into
account during the administrative examination of each application for aquaculture concessions located on the
public maritime domain. However, the set of procedures (environmental impact assessment, and Natura 2000
impact assessment in particular) foreseen in the framework of authorization for fish farming, remains necessary.
The SRDAMs are also intended to be considered when preparing the DSF** (Document Stratégique de Facade),
which are strategic documents for implementing the integrated maritime policy, including the maritime spatial
planning (MSP). But, as underlined in the Mediterranean SRDAM s reports, the SRDAMs are evolving and flexible
documents which are expected to be revised every five years. At revision, some options different from the previous
elaboration may be taken, concerning the targeted sites (including or not the landing sites on shore), the criteria
and thresholds considered for site selection, and the farming techniques.

3.2. The process for drawing up the Mediterranean SRDAMSs

The Interregional Directorate for the Sea (DIRM) for Mediterranean coast was in charge, under the authority of
each Region Prefect, of the elaboration of the three regional aquaculture plans concerning the Mediterranean coast.
This was carried out in close collaboration with the departmental directorates of territories and sea (DDTMSs) and
benefited from the scientific and technical support of the Ifremer Méditerranée and of the CEREMA*2,

The method adopted for the three Mediterranean regions was based on six successive steps:

v First concertation phase, including 3 steps : (i) collection of information and data from the State services
and from aquaculture professionals; (ii) elaboration of projects of two directory (existing sites, suitable
sites); (iii) regional working meetings between State services, professionals (aquaculture) or their
representatives, regional territorial collectivity,

v' Written consultation about a first draft of SRDAM: of the public services and of the public institutes; of
the professional bodies concerned by SRDAM (aquaculture, capture fisheries); of the territorial
collectivities at regional and departmental scales,

v" Concertation meeting (or several meetings) with stakeholders (elected representatives of territorial
collectivities, representatives of public bodies, representatives of concerned professionals, qualified
persons —from associations or NGO- chosen for their capacities as for protection of environment or sea
and coastal uses); and consultation of the Maritime Facade Council;

v Elaboration of the environmental evaluation of SRDAM, and submission to the Environmental Authority
for advice;

v Consultation of the public (SRDAM available on website during one month);

v' Adoption of the SRDAM by the regional prefect.

Two directories were elaborated in the SRDAMs:

1/ The directory of existing aquaculture sites was carried out with data collected from DDTMs and from

professionals.

2/ The directory of sites suitable for the development of marine aquaculture. It was the subject of a planning

process starting from the inventory of sites proposed by the professionals, crossed with several categories of

geolocalised data, such as:

v physical or environmental data required to assess the feasibility of fish or shellfish farming activities :

- atsea: depth, wind, swell, water quality, distance to coast, distance to landing point,

- onshore: distance to coastline, present land uses, underground water resources, maximum altitude, zone
with technological risks

v data referring to other uses and potential conflict uses: navigation (all types, including in particular
fishing), air traffic, mooring zones

v/ data related to the protection of natural environment: existing protected zones (MPA...), zones with
vulnerable benthic biocoenosis (Posidinia meadows, coralligenous etc.)

All these data contributed to the selection of suitable sites for aquaculture, or helped eliminate or reduce the
perimeter of certain suitable sites. The selection and mapping of suitable sites also benefited from scientific
expertise and previous works on the subject, in particular the Ifremer document about the potential sites for

11 DSF: Document Stratégique de Facade, i.e. Strategic document for a marine region
12 Center for Studies and Expertise on Risks, Environment, Mobility and development.
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aquaculture (1999) and a GIS*® tool applied to the development of Corsican marine fish farming in floating cages
(SI REMCO?*, Ifremer 2007).

In addition to mapping, the SRDAMs have also a strategic dimension. The Mediterranean SRDAMSs aim at
doubling the present production, which is coherent with the low hypothesis of the French Multiannual National
Strategic Plan issued in 2015. In this first edition, they have been designed in continuity with the structure of the
present fish farming sector: the considered techniques are marine net pen cages near shore (no offshore marine
fish farming) and fish farms on shore, and the SRDAM for the Region PACA explicitly focuses on small to
medium scale farms.

3.3. Corsica: a particular case

Regarding the planning of aquaculture in coastal zone, the situation in Corsica is different from that of inland
regions like Languedoc-Roussillon and PACA. Actually, the Region of Corsica began early, in the 2000s, to work
on the potential sites for aquaculture, and so had already an important data base and methodological basis for
mapping the suitable sites for aquaculture. Another important point is that the preparation of SRDAM was
simultaneous and congruous with the preparation of the PADDUC?, a document defined in the Article 12 of the
Law of 22nd January 2002 concerning Corsica. The latter has the value of a territorial land planning Directive.
Accordingly the PADDUC shall prevail against any other land planning documents, which means that it provides
a stronger legal framework than a SRDAM for the maps related to aquaculture zones.

Within the PADDUC, the part dedicated to coastal zones corresponds to a SMVVM?®, The final report for the
SMVM, resulting from in-depth studies and consultations, includes several detailed maps for issues, threats,
potentialities and vocations. It is interesting to note that the vocation map quotes the possible activities (or the only
possible activity in the case of “exclusive vocation™), with several levels of priority (3 levels for maritime space,
2 levels for coastal land). So for aquaculture, the SMVM vocation map provides a detailed framework for public
decision-making.

The PADDUC presents marine fish farming as a key and promising activity for the economy of Corsica, today
being the second exporting activity after citrus, with 95% of Corsican farmed fish either exported or sold in
mainland France. The production of aquaculture is expected to increase threefold compared to the current
production in 5 years (i.e. reaching 5,000 tons), and there is a clear political will to support this growth. It must be
recalled that Corsica presents very good natural conditions for fish farming development (high water quality, long
coastline) and is regarded as the French Mediterranean region with the most important potential for marine fish
farming growth. Particularly in Corsica, rich in remarkable natural habitats, the environmental issues have been
taken into account in the studies and the consultations, leading to the mappings prepared in PADDUC, and in the
SRDAM. Finally, we can underline that the PADDUC and the SRDAM published in 2015 constitute a very
favorable framework for a development of aquaculture in Corsica.

3.4. The scope of the SRDAMSs

The Mediterranean SRDAM s in their strategic aspects aim to double the current production. To achieve this
objective, the number of selected suitable sites is not very high (Table 1). It can be underlined that the state of
mind of the fish farmers consulted during the process was not to ask for a great number of potential sites, but a
number allowing a reasonable growth of their activity.

Table 1: Number of sites considered for marine fish farming in the three Mediterranean regions (Source: SRDAMs
of the three regions)

Regional scheme Number of existing sites Number of identified suitable sites
SRDAM  Languedoc-Roussillon 5 17

(new Region Occitanie)

SRDAM PACA (Provence, Alpes, 15 10

Cote d’ Azur)

SRDAM Corse 8 (+ 1 for research) 14

13 GIS: Groupement d’intérét scientifique

14 S| REMCO : Systeme d'Information pour I'exploitation durable des REssources Marines COrses

15 PADDUC (Plan d'aménagement et de développement durable de la Corse), i.e. the Plan for land management
and sustainable development in Corsica — approved in 2015

16 SMVM : Schéma de Mise en Valeur de la Mer i.e. « Scheme for valorization of the sea »



A paraitre dans: Proceedings of the Conference COAST 2017, Bordeaux : France, 7-10 nov. 2017, Springer

4. Results: analysis of interviews

4.1. Analysis of the building process
4.1.1. An important input from the DIRM Méditerranée

The DIRM Méditerranée achieved a very important work to build the three SRDAMSs. From 2011 to 2015, the
work done is equivalent to two years of a full-time equivalent.

The aims in elaborating SRDAMSs in Mediterranean regions include not only the final mapping of suitable sites,
but also the writing of a strategic document for a sustainable aquaculture development, taking into account all
other uses and issues. The elaboration of SRDAMSs was based on a clear willing to consult the users of the coastal
zone, or their representatives, through a progressively broadening approach. A first concertation phase took place
with a “first circle” of stakeholders (aquaculture professionals, IFREMER, concerned public administration
DDTMs, OEC) for the elaboration of a first draft, submitted then through written consultation to a “second circle”
(other public administrations, mayors of local municipalities, public bodies). This was followed by concertation
meetings on a wide basis (territorial collectivities, public bodies, concerned professionals, qualified persons from
associations or NGO) and by a public consultation on internet.

Beforehand, many bilateral meetings had been organized, which contributed to low down the tensions before the
official meetings and made possible to find a consensus. In Corsica, a similar work was done locally for preparing
the PADDUC and so benefited to the drawing up of the SRDAM, and reciprocally.

4.1.2. A great involvement from the marine fish farming sector

The marine fish farmers, through their national syndicate SFAM and local fish farmers as representatives, were
involved in the SRDAM process, providing information and data, and being consulted on the choice of criteria.
Importantly, in each region the directory of suitable sites was based first on proposals from professionals, before
crossing with other issues. Unanimously, interviewed professionals declared that they were very involved in the
preparation of SRDAMSs, and were satisfied with the results that took into account their wishes and advices.
Nevertheless, they also underlined that the time necessary for participating to the building of SRDAM was very
important for professional representatives, and difficult to find for companies.

4.1.3. A process longer than expected

Although the circular from DPMA (2011) mentioned that the SRDAMSs should be drawn up in few months, it
finally took about 4 years to finish the Mediterranean SRDAMSs. Not only it was the first attempt to map
aquaculture sites exhaustively (except Ifremer’s study in 1999, but at lower precision), but a lot of unforeseen
difficulties, notably methodological, appeared.

4.2. Methodological lessons brought by the SRDAM s building

The SRDAMs represented the first opportunity to gather and process a great amount of data required to
characterize the different uses and the environment. The work done by IFREMER in Corsica (S| REMCO, 2007)
provided a first methodological framework for data bases and GIS, and was completed by adding other criteria.
But despite this methodological basis, the experience of building SRDAMSs brought out the difficulties inherent to
a spatial planning in coastal area, notably some shortcomings in available data and the need for further
homogeneity of data sources. For this first edition of the three Mediterranean SRDAMSs, it was decided to restrict
the criteria to a common list for which the approach could be homogeneous.

Moreover, while initially the SRDAMSs were expected to allow a mapping for aquaculture with an average
precision, after the submission of the first draft to the “second circle”, especially mayors, it became obvious that a
finer precision was needed. Actually, for the various uses already existing in the coastal zone, an average precision
was not enough to plan their own activity or to solve conflicts with other users. This experience confirmed that
key questions for MSP, at least in coastal areas, will be the scale for data and the accuracy of mapping.

The SRDAMs thus appear as a first step for setting up a methodology for spatial planning in coastal zone.

4.3. Some missing points in SRDAMs

The  professionals  mentioned clearly two  weaknesses in the concept of SRDAMs.
One is the weak legal value of SRDAMSs, as they cannot prevail against other planning documents. Even in Corsica,
where the PADDUC provides a stronger framework concerning that aspect, no new projects have emerged since
2015. We shall discuss later the key issue of conditions for a successful allocation of space for aquaculture.
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The other point is the absence of land-based sites for aquaculture companies in Mediterranean SRDAMSs. The
land-based sites are key components of aquaculture operations and need to be considered also in planning
documents, because land coastal zone is also a place of high conflicts between users. An example of the difficulty
to work without dedicated zone for land-based facility can be found today in Corsica in the bay of Ajaccio: after
decades, a large farm has not yet obtained the right to build land-based facilities and is obliged to work in abnormal
conditions.

4.4. Development of marine fish farming after SRDAMSs publication?

Two years after that the three Mediterranean SRDAMSs were published, there have been no new projects of fish
farming. Despite the relatively short period of time, it thus seems that the access to new sites is not the main
obstacle to development, and our interviews show that other issues are at stake.

Most interviewees mentioned spontaneously the administrative burden concerning the application files for fish
farming authorization as the main constraint for development. It represents a lot of files to fill in, is very time-
consuming and is a source of uncertainty for professionals. It is also cause of abandon for some projects prepared
by small companies.

Financial or economic factors were also questioned. The interviewed professionals indicated that there are
investors interested in aquaculture projects, but the difficulty to create new farms in France already made some of
them invest in other countries with more favorable conditions regarding access to farming sites, as for
administrative procedure and availability. Banks and public support for marine fish farming do exist; sometimes
slow, the financing support could be improved. The market is not either regarded as a limiting factor for the
development of marine fish farming. The professionals mentioned that the French market would accept more
French products sold at prices higher than imported seabass and seabream, as long as the total French production
“does not reach very high level”. The corresponding production level (threshold) could not be estimated by
interviews and would therefore require further investigation. Some segmentation through origin label is also
wished by some marine fish farmers.

More widely, the issue at stake remains the lack of social acceptability that strikes aquaculture. While the French
fish farmers hoped initially that SRDAMSs would improve the social acceptability of aquaculture, the absence of
further development two years after the SRDAMSs publication is a cause of a great disappointment among the fish
farmers. Interestingly, the launching of SRDAMs was perceived by the fish farmers as a very positive sign:
politically, it was interpreted as a recognition and a mark of attention for their sector. A great expectation was
placed in the SRDAMSs, as a tool for enhancing the access to new sites and a way to improve the social acceptability
of aquaculture. This positive interpretation played a role in the important involvement of fish farmers in the
elaboration of SRDAMSs. The initial expectation of fish farmers relied to some extent on a misunderstanding about
the goal of the SRDAM, but the consequence is now some skepticism towards the future spatial planning tools.

4.5. The future Marine Spatial Planning

For all interviewees it was clear that SRDAMSs are one step on the way to elaborate a maritime spatial planning.
The SRDAMs will be included in the Maritime Spatial Planning due for 2021, presently prepared by DIRMs in
the framework of DSF, the French framework for integrated maritime policy and maritime spatial planning.

For marine aquaculture, the French Government launched in 2016 the MEAP" (best sites for aquaculture) as a
step following SRDAMSs. It was the subject of a working group gathering professionals, administration and
research. The aim would be to develop an interactive mapping tool for choosing the best sites for aquaculture.
A feasibility study was carried out by consultants in 2017. It has not been put in application since then.

5. Discussion

The publication of Mediterranean SRDAMSs has not yet been put into effects in terms of creation of new marine
fish farms, and this can be considered as a failure at this stage. On the other hand, the SRDAMSs can be regarded
as a first experience in France to set up a marine spatial planning, and despite focusing only one activity, it
constitutes an interesting opportunity to analyze a process for maritime spatial planning.

5.1. Stakeholders participation

" MEAP : Meilleurs Emplacements Aquacoles Possibles = best sites for aquaculture
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The literature about maritime spatial planning insists on the importance of stakeholder participation. But the
involvement of stakeholders in the maritime spatial planning process can occur at different levels, as shown by
Pomeroy and Douvere (2008) who distinguish six levels in the participation. Using their representation of the
range for stakeholders’ participation, we attempted to characterize the participation of stakeholders as concerns
the Mediterranean SRDAMs (Figure 1). Despite the large work done by the Mediterranean DIRM in the
concertation and consultation phases, and in the numerous bilateral contacts, the participation of stakeholders did
not concern all stakeholders on the full process. Only the fish farmers were involved up to the highest level
“negotiation” leading to final decisions, and the fishermen were just involved up to “dialogue”. The other coastal
zone users were not consulted directly but mainly through the representation of their concerned public
administration, and through the elected representatives at different scales (French region and French Departement).
During meetings the public were neither consulted directly but through the mayors of local municipalities and
some qualified people from associations. Public opinion could be expressed only by internet during a one-month
consultation.

Possible types of stakeholders participation in an MSP process Participation in SRDAMs process
. . . . X
Negotiation Reach a decision
. Determine X
Concertation objectives, actions
. X X
Dialogue Develop proximity
Consultation Reciprocal flows = oS X (X)
Information Descending X X X
univocal flows
Communication X

Figure 1 — Attempt to characterize the stakeholders’ participation in Mediterranean SRDAMS, using the “possible
types of stakeholders participation in an MSP process” proposed by Pomeroy and Douvere (2008)

The choice of this pattern for stakeholders’ involvement corresponds to what was planned by the Administrative
circular (DPMA, 2011) and can be well understood in the case of the SRDAMS, considering their means and goals.
But a wider participation of stakeholders will be necessary for the MSP included for France in the elaboration of
the DSF (in progress). As shown by the literature on marine spatial planning, a significant involvement of
stakeholders is a key component of the process and a key factor of success for its implementation. About
aquaculture zoning, FAO & World Bank (2015 & 2017) underline that to solve social conflicts as the lack of
public confidence in the sustainability of aquaculture or the competition with other users for space and water, the
involvement of relevant stakeholders at all levels of the process allow an improved accountability and
transparency. Pomeroy and Douvere (2008) explains that in MSP process, the “empowerment of stakeholders” is
essential, and they present the interest of the “social preparation” of stakeholders during the initial phase. They
mention a number of participatory tools and methods including focus groups discussions, problem trees and
preference ranking. Veidemane and Nikodemus (2015) insist on the need to adopt a broad view in consultation,
including land stakeholders in addition to marine stakeholders, when dealing with marine spatial planning that
includes activities with some potential visual impacts.

Indeed, what is at stake is the construction of a shared culture about the different marine activities and their
respective issues, in addition to common issues for the concerned zone. Marine fish farming is the last comer, still
a “new activity” hardly known by other users and coastal communities or even negatively perceived due to negative
communication in the media about intensive and impacting aquaculture cases. The challenge in that context is to
provide through wide participative approaches the opportunity to become visible and to make social acceptability
progress at local scale.
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5.2. Saocial acceptability

While the difficult access to space in the coastal zone has been identified for long as the main factor hampering
the development of marine fish farming in France, it is interesting to note that the launching of SRDAMs was
interpreted by the professional fish farming sector as a way to improve social acceptability.

In the recent decades, the decrease of social acceptability that strikes the agriculture sector, especially for
husbandry, brings some interesting lessons. Delanoue et al. (2015) reviewed the studies done about the opinions
and expectations from society stakeholders towards animal husbandry in France, and analyzed them using the tools
of sociology of controversies. Interestingly, they show that the debates about animal husbandry are controversies,
as defined by Schmoll (2008, in Delanoue et al. 2017), that combine scientific uncertainties, a public opinion with
an affect component and antagonism between different groups of stakeholders. In the complex set of debates, they
found four main groups of subjects: environmental impact, animal welfare, health (animal and human), and,
together, animal farming systems and meat consumption. Although there are differences between the situation of
land animal husbandry and that of aquaculture, there are also similarities and the aquaculture sector would indeed
benefit from a similar approach: the debates about aquaculture should be recognized as a controversy, showing the
need for organizing real debates allowing exchanges between aquaculture stakeholders and other stakeholders.
Moreover, the identification of the main subjects focused by the controversy about aquaculture would help to
communicate properly, and could contribute to make aquaculture emerge from its current marginal position. And
above all, the debate should not be restricted to coastal users or representatives only but should also involve
consumer representatives and be more integrated with food policies.

Social acceptability is today a main question for the development of marine fish farming, and would require
research work to make light on a major constraint for development. Rey-Valette and Mathe (2017) consider that
social acceptability for aquaculture concerns both the territorial acceptability and the acceptability of the
techniques and production modes in aquaculture. We would rather propose, especially for marine fish farming, a
three-dimension approach where the problem of social acceptability can be described as a system with three
interlinked components: a spatial acceptability, an environmental acceptability and the acceptability for farming
techniques.

5.3. Status of zones for aquaculture: suitability, vocation & priority, allocation

The SRDAM s provide a framework aiming to map the “suitable sites for aquaculture”, by crossing professional
and scientific advices, objective criteria and presence of other activities. That framework is a help for further
creation of farms, but it gives no right for aquaculture to claim for these zones, due to the weak legal value of
SRDAMSs. Other statutes for zoning are possible, giving more strength: vocation and priority, and allocation.
Vocation and priority are the bases of the mapping of marine space and coastal land in the PADDUC (Corsica).
This system restricts the competition between activities, and gives direction for management.

The FAO General Fisheries Commission for the Mediterranean achieved a long work before reaching the concept
of allocated zones for aquaculture (AZA) in marine coastal areas, defined in the Resolution GFCM/36/2012/1. The
Article 2 states that “AZAs shall comprise specific areas dedicated to aquaculture activities...”. As analyzed by
Sanchez-Jerez et al. (2016), the AZA are zones in which “aquaculture has secured use and priority over other
activities, and where potential adverse environmental impacts and negative interactions with other users are
minimised or avoided”. A main key to avoid conflicts with other users is a participatory approach in the spatial
planning leading to creation of AZA. The authors describe the cases of numerous countries where AZA have been
set up (Malta, Croatia, Greece, New Zealand, Australia, Chile, Canada, Morocco, and Italy and Spain at regional
scale), and beyond, also underline the necessary enforcement of regulations for sustainable aquaculture by the
relevant authorities. In conclusion to their extensive review, they assess the need of a spatial planning through
AZA for developing aquaculture in a context of competition for space in coastal areas. Jeffery et al. (2014) in
their recommendations issued from the study about sustainable aquaculture development addressing in particular
environmental protection (SUSAQ), also recommended the setting up of AZA.

In France, while there is today a strong political will to develop aquaculture, the question of dedicating some costal
zones to fish farming, beyond defining suitable sites, should be considered by the public authorities.

5.4. Other room for improvement and outlooks

The inclusion of environmental issues in aquaculture zoning is a key-question. SRDAMSs took into account the
protection of natural environment in the mapping of existing and suitable sites and the final versions were subject
to an environmental assessment, agreed by the Environmental Authority, before final approvals by the regional
prefects. Nevertheless, the tension between production growth and protection of the environment remains
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important, as already mentioned. It appeared notably through the opposition from some local associations or
NGOs, and even through the weak support of some administration departments.

According to some public and private stakeholders we met, addressing the environmental issues since the
beginning of the process would improve the situation. IFREMER is today testing in Mayotte the use of the model
DEPOMOD for modelling the deposition and biological effects of waste solids from marine cage farms (Cromey
et al., 2002), coupled with the use of a biotic index on benthic biocenosis, in order to predict the environmental
impact of marine fish farming. The model DEPOMOD is already included in the regulation of some countries
(Canada & Scotland, source Ifremer 2017). More generally, the compliance of aquaculture zoning and
management with the carrying capacity approach, which is at the basis of the Ecosystem Approach for Aquaculture
(EAA) (FAO and World Bank 2008), must be considered.

Also, the question of time deserves attention. One aspect well identified in numerous EU countries in 2009 (Hedley
and Hutington) relates to the administrative burden, but it is still largely quoted in our study. It is planned to be
addressed in the French PSNPDA® 2014-2020. Another aspect is the gap between the short-term needs of the
French marine fish farming sector for a facilitation of development, and the long term work required by public
policies. The SRDAMs, despite a dedicated policy early initiated, required several years and did not fulfilled the
sector needs. The MSP, as a holistic approach should allow a maturation of relationships among users of coastal
zone and may improve the place of aquaculture, but is a long process.

6. Conclusion

The SRDAMs published in 2015 have not yet allowed further development of marine fish farming in the
Mediterranean coast, but our analysis shows that other obstacles to the development of production should be
considered and removed. Moreover, the SRDAMS are a national instrument that was created early compared to
some European directives like MSP and MSFD and there is a need to (re)consider and analyze their place among
these policies.
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