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1 Introduction & context 

The objective of the project INTEGRATE is the promotion of the Integrated Multi-Trophic Aquaculture 

(IMTA). Those systems are based on the cultivation of multiple species belonging to different trophic levels 

and interacting on the same site. It is also the occasion to enhance the partnership between the research 

sector and the industries in the innovating aquaculture sector while supporting the technology transfer to the 

professionals and to the education. 

One phase of the project, the WorkPackage N°6, “Defining a Framework for IMTA development: Action 
Plans for the Atlantic Area” is split into four actions:  

- identification of barriers to the application of IMTA throughout the Atlantic Area; 
- stakeholders position of IMTA in Europe; 
- regulatory analysis in AA of IMTA; 
- how to develop an action plan: from diagnosis to action. 

To do so, Agrocampus Ouest is in charge of the management of this WP, and established the method to 

drive the survey and achieve the different actions. This method has then been applied by the different 

partners in their own country to obtain as much data as possible about the IMTA sector in the Atlantic Area. 
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2 Methods 

The objectives of Action.2 of this WP are the identification of stakeholders’ position toward IMTA regarding 
social acceptability and administrative procedures (user conflicts, environmental impacts…); and the 
understanding of their misgivings about IMTA development. 12 case studies have been selected in the AA 
to understand the knowledge and the perception of IMTA by different stakeholders. The conducted 
interviews also permitted to: 

- have a close vision of the IMTA systems implemented in the Atlantic Area; 

- understand how the project holders succeeded in the implementation of their project; 

- identify interactions that might have facilitated or obstructed the project; 

- cross check those data and run a comparison of the different case studies in order to underline key 

points that might facilitate the development of IMTA in the Atlantic Area. 

This work appears as a complement of the study conducted in Action.1 of WP6. For the present study, 

Agrocampus Ouest set up the general method. Every partner country has then conducted its own survey 

and collected national data, so the study covered the Atlantic Area. Agrocampus Ouest was also in charge 

of compiling and analyzing all the data for the five partner countries. This synthesis document presents the 

results and the analysis of the work achieved from September 2017 to September 2018 by the different 

partners. 

2.1 Identification of the IMTA network on the AA 

In the first step of this Action, the network of stakeholders potentially involved in the IMTA sector was 

identified. Personal networks were solicited through phone calls and mailing. Different actors at strategic 

levels were reached. At a national scale our contacts were likely to provide a list of IMTA projects already 

inventoried. In fact, very poor information was available at this scale. At a regional scale, professional 

organization for aquaculture and fisheries were contacted, as well as technical institutes or research 

facilities. They had a better image of the IMTA sector and some information about IMTA initiatives. Finally, 

at a local scale, decentralized State services, educational institutions and producers provided good 

information about the different IMTA facilities already set-up or in progress. 

2.2 Interviews and choice of the case studies 

Exploratory interviews have been conducted with IMTA producers, but also research institutes, technical 

institutes or administrations involved in IMTA, to obtain general information about the different systems and 

the development of the IMTA sector on the Atlantic Area. The Action 1 report of the WP6 presents the 

results associated to this work and the different barriers and levers identified to enhance the development 

of IMTA on the Atlantic Area. 

In a second round, 12 IMTA systems particularly relevant as regards to their history and the way they were 

implemented, have been selected as case studies for further analysis. General information regarding these 

case studies is presented in Table 1. One must notice the case studies present major differences regarding 

the location of the systems or the proximity with other activities. A short synthesis sheet has been created 

for every case study in order to present the history of the company, its activities, and the main issues 

associated with the development of IMTA on the Atlantic Area. Those sheets are presented in the following 

part.  
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Country Structure Location of the system 

France Symbiomer Offshore 
France Le Cha Foreshore 
France Le cabanon de l'huître Land-based 
France Algolesko Offshore 
Ireland Bord na Mona Land-based 
Ireland Bantry Marine Research Station Offshore 
United Kingdom Okran Oysters Land-based 
United Kingdom Loch Fyne Oysters Offshore 
Spain Estero Natural Land-based 
Spain PIMSA Land-based 
Portugal IPMA Land-based 
Portugal ALGAplus Land-based 

Table 1: List of the case studies run over the Atlantic Area 

30 interviews were conducted for those 12 case studies. The diversity of actors interviewed is presented in 

the figure below (Figure 1).  

 

Figure 1: Proportion of the different actors interviewed during the case studies 

During this second part of the study, a second interviews’ guide has been created to run the case studies 

and collect more precise data relevant both for the analysis of the barriers and levers for the IMTA 

development in the AA, but also to facilitate the comparison of the case studies. A schema of the different 

steps of the study is presented in the Figure 2. 

Partners were asked to run semi structured interviews with the case studies’ project holders, but also with 

the local actors involved in the procedure of implementation, namely administrations, local residents, 

fishermen, environmental NGOs, etc. The main benefit of these one-to-one interviews was that it 

encourages the interviewee to speak freely, and helped the gathering of qualitative information in the two 

main groups/axes of our study. Interviews’ guides have still been redacted so every partner could clearly 

identify what data were important to collect and to give them tools to bounce back during the interview to go 

further and drive the interviewee to deliver interesting information.  
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Figure 2: Schema of the different steps of the survey conducing to the analysis of the case studies 

The aim of those two sets of interviews was to identify the chronological steps and key points of the 
implementation procedure. On one hand, it allowed us to highlight the different steps of the administrative 
procedure and the administrative structures involved. On the other hand, this gave us a better understanding 
of the opposition cases to an aquaculture project, identifying when this opposition starts, and for which 
reasons. Those case studies would also be the basis of a comparative analysis to identify variables or 
modalities that might obstruct or facilitate the implementation of IMTA facilities, and to answer questions 
such as “Is fish farming more difficult to implement compared to shellfish farming activities?”, “is it easier to 
implement aquaculture systems in-land or offshore?” Interviews’ guides were redacted by the WP leader 
and shared with all the project partners, so all the interviews conducted in all project partner’s countries, 
would have a similar format, helping to identify what data were important to collect during the interviews. 

2.3 Analysis method and limits 

The main characteristics of the case studies have been implemented in a cross table to run a merged 

analysis and underline the parameters that might influence the success or the failure of a project. The 

following indicators have been created to facilitate the comparison between those case studies: 

The general characteristics of the project:  

Species, scale of production and location were examined to have a first simple approach of the question 

and to verify if local stakeholders had a specific rejection related directly to one of these factors. 

Interaction with other stakeholders: 

This indicator regroups 3 variables; the type of nearby actor, the relationships with the project holder, and 

the issues related to the project. The focus on these variables would bring information about interactions 

between aquaculture and other marine activities. The relationships between the project holder and the local 

stakeholders have been studied, but very poor information was available for most of the case studies. 
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Communication strategy: 

This second indicator aimed at revealing the way the project holder made the local stakeholders aware of 

his IMTA project. The objective was to understand whether consulting of participatory tools can facilitate the 

implementation of such projects. This indicator would also allow us to comprehend how the public survey or 

the announcement of a project is perceived by the local actors. 

Actors and arguments of opposition and support: 

This last point would allow us to understand how IMTA or aquaculture is perceived by the different actors, 

and to find new levers or barriers to take into account to enhance the development of new IMTA projects. 

The main objectives of our study were to collect information regarding the implementation of IMTA facilities 
through case studies. Many different systems were identified offshore, inland and on the foreshore, with a 
diversity of species in production. This diversity of systems has provided good materials for a comparative 
analysis of these case studies and to highlight the main factors influencing the success of a project. It follows 
that caution should be exercised when comparing the findings from our case studies. No valid conclusions 
can be drawn regarding any set of factors (location, species, communication processes…) causing any 
similarities or dissimilarities. The purpose of pursuing case studies within the study was not to draw such 
conclusions. The objective was only to explore patterns of variables under various circumstances that may 
highlight challenges for the development of IMTA. Several limitations of our survey are discussed below. 
 
The first bias is the over representation of the producers and the low number of interviews undertaken with 

environmental associations, fishermen, or other local stakeholders. This is due to the location the majority 

of the studied facilities (seven among twelve), where no local actors had direct interactions with the 

production site, or with the difficulties to reach the stakeholders. Still, good information has been collected 

regarding the arguments from the opponents to the development of aquaculture thanks to the good 

information provided by administration in charge of the licensing of the projects in the partner countries.  

In addition to this first point is the fact that a low amount of case studies has been found, and the majority 

of them deal with successful IMTA sites implementation. Very few data have been collected regarding 

project failure or strong opposition. The systems studied presented original characteristics, six of them being 

located in isolated areas with no direct interactions with any other activity. Indicators or variables available 

are thus limited and interpretation leaves only little room for an extensive analysis about the interest of 

communication and consulting processes, or the effect of the species on the success or the failure of a 

project.  
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3 Atlantic Area case studies overview 

The following information sheets present the different case studies identified in the partner countries. They 

aim to give a better understanding of the context of implementation of the systems and to highlight precise 

challenges the different stakeholders (producers, but also residents or nearby professionals) experienced. 

Our comparative analysis of these case studies takes into account the different characteristics of these case 

studies. A merged analysis at the scale of the Atlantic Area will then be presented. 

 

 

 

 

 

 

  



History of the activity 

Loch Fyne Oysters (LFO), a Scottish shellfish producer, worked with the Scottish       

Salmon Company (SSC) and SAMS (Scottish Association for Marine Science) on the 

IDREEM project (2012 - 2016). This project aimed to develop a commercial scale IMTA 

system, and to learn from the economic & environmental experiences of running such a 

system.  

Conclusion 

The site at Ardcastle, while showing promise, is currently on ‘stasis’ due to the end of the IDREEM project, as well as other work 
commitments that both LFO and SSC have. The status and role of IMTA in the larger aquaculture picture in Scotland is still in its 
early stages, and while there is a lot of enthusiasm for the concept, there are still many practical issues to be resolved (many of 
these are applicable on a European level). These include development of standards for defining IMTA, along with suitable certifi-
cation. In additon there is a mismatch between the output of the finfish sector to that of the shellfish sector, and this has a        
bearing on investment and practical output. Finally, there needs to be more work carried out on the technical and biological    
contraints of benthic IMTA. If IMTA can provide a method of reducing benthic inputs on any given site, it will likely have a much 

faster uptake by the finfish industry. 

Presentation of the activity of the company 

LFO is a shellfish producer whose origins date back to the 1970’s, they are still a major producer of blue mussels and pacific oysters on    
Scotland’s west coast.  A separate offshoot of the company utilises the products and name for a major seafood restaurant chain that has 
branches across the UK. Production is carried out locally on Loch Fyne, as well as at other locations in Scotland, using either mussel longline 
systems or oyster trestles. The location of the IMTA system was at Ardcastle, Loch Fyne. 

The creation of the IMTA activity 

The Ardcastle IMTA site was fairly unique in that it was set up as an experimental project, but along large scale commercial lines.  While the 
original project aims were to have an IMTA facility up and running after 2 years, it says much for LFOs interest and determination in the field 
that the site was already established and beginning stocking after 1 year.  The establishment of the site at Ardcastle was assisted greatly by 
SSC, who were proactive in providing assistance, and allowing the sharing of shore facilities near to the site.  Finally, there was a lot of interest 

in the facility from the social and regulatory bodies in Scotland, and receiving planning consent for the site was comparatively straightforward. 

Running of the IMTA facility 

It was found by LFO that there were no significant obstacles to the practical cultivation at the site,  All species grew well (barring routine      
problems with weather etc.), although there were some issues with excess fouling, and lack of manpower and time to deal with the day to day 
husbandry of such a large facility.  Much time was devoted during the project to provide access to the site to interested parties, be they from 
local, national or international media, food producers and marketing teams, or other interested aquaculture professionals.  LFO were keen to 

share practical experience with the aim of other parties starting up their own IMTA systems. 

Description of the system 

As regards LFO, the system run was a mixed shellfish/seaweed 
farm immediately adjacent to a 12-cage salmon farm.  The shellfish 
were grown on longline systems and were mussels (Mytilus edulis), 
Queenie scallops (Aequipecten opercularis), with some Pacific   
Oysters (Crassostrea gigas/Magallana gigas) and a small quantity 
of urchins (Echinus esculentus). The seaweed was Saccharina 
latissima and Alaria esculenta. While the shellfish were in constant 
cultivation on the site, the seaweed was outplanted each winter and 

harvested each spring. 

Figures 

2500kg wet weight of Alaria esculenta and 1000kg of Saccharina 
latissima  was harvested during the project, and the site provided 
over 60,000kg of mussel spat for other sites, as well as a large 
standing stock.  In addition, over 250,000 queen scallops have been 
harvested, quick frozen and introduced to the market as a high  

value niche product. 

PRESENTATION OF THE IMTA CASE STUDIES 

IMTA trials with offshore salmon farming 

Loch Fyne Oysters company location - SCOTLAND 



PRESENTATION OF THE IMTA CASE STUDIES 

DIVERSIFICATION OF AN OYSTER FARM - COMPANY OKRAN OYSTERS 

History of the activity 

Okran Oysters, a shellfish producer, is situated in Kinnaird Bay, near Ullapool, in     
Scotland. The company has been selling Pacific Oysters (Magallana gigas, previously 
Crassostrea gigas) for three years and is interested in adapting their business model to 
grow seaweed. This kind of diversification is not yet common in Scotland, but is seeing     
increased interest. Almost all of current demand nationally for seaweed is satisfied by 
wild harvest, but demand is exceeding supply, and cultivation is seen as the next step.  

Conclusion 

Aquaculture development remains difficult because of offshore space competition with fisheries. Diversification is very important 
for a company for economical reasons, and the Scottish regulations do not impose additional constraints. But companies have to 
face  technical and economic constraints, especially for IMTA diversification, requiring specific equipment for the new species. 

Presentation of the activity of the company 

Okran Oysters produces Pacific Oysters that are stored in a bag system on trestles near the low tide mark in the bay. The farm had carried out 
some very small algae wild harvest of local material to sell, this was processed on a small scale and sold locally. They found there was excess 
demand for product that they could not satisfy through the wild harvest route, hence the desire to diversify into cultivation. 

Figures 

 80 000 individuals harvested annually 

 200 kg of algae harvest last year 

 3-4 tons of algae production planned, provisionally, for 2019 onwards 

Creation of the IMTA activity 

Regulation framework and project design  

The site the producer works in does not have any formal marine space management, although any new developments must follow the       
planning and marine guidelines laid down by the local authority, Crown Estate Scotland (current owners of the foreshore) and Marine Scotland, 
the Governmental agency. Regarding the regulatory aspects of applying for change of use/new cultivation, the producer found this part to be 

comparatively easy, with the paperwork and application not onerous. 

Social reluctance toward aquaculture development 

The producer indicated there was some resistance locally from creel & trawl fishermen to expansion of cultivation (of any species) as there 
was a perception that ground would be lost for fishing, despite the fact that the proposed development would have been in an existing no trawl 
zone and shellfish/seaweed cultivation sites could act as ‘nursery’ areas for other species. There is also often a general public disapproval of 

increased aquaculture development in Scoltand, although this is due to a perceived visual intrusion in areas of wilderness/natural beauty.  

Financial and technical resources 

For a small scale producer such as Okran Oysters, there are issues regarding the level of capital investment that can be made in a new    
venture. Fisheries Local Action Group was approached and would have been able to offer start-up funding had the venture gone ahead in 
2017. The producer had also approached SAMS for technical assistance with advice on site set-up and the provision of seeded seaweed stock 
for outplanting. SAMS was very keen to assist, and would have been able to access funding (<£5k) to provide help from the SPARK program, 
a Scottish Government initiative to encourage academic/commercial collaboration on specific work. 

Intentions of diversification 

The producer is positive about diversification and attempting new forms of 
cultivation as IMTA, but is realistic about some of the obstacles that are in 
the way of this:  

 Investment in suitable vessel, and cost of associated boat time 

 Decisions regarding the correct infrastructure on site, and deployment 
of the seaweed 

 Difficulties in adapting existing infrastructure and access for algae 
cultivation 

The planned out-planting did not proceed in 2017/2018 due to logistical  
issues, and the subsequent ideal planting season being missed. 

OKRAN OYSTERS company localisation - SCOTLAND 



PRESENTATION OF THE IMTA CASE STUDIES 

IMTA TRIALS WITH OFFSHORE SALMON FARMING 

History of the structure 

The Bantry Marine research Station  is located on the shores of Bantry Bay (Co. 
Cork - Ireland) an ideal location for marine research activities in the North Atlantic 
Area. BMRS owns a commercial production site in Bantry Bay, Gheries Co Cork, 
dedicated to marine aquaculture and research. In 2018, cultivation of Alaria esculen-
ta is being undertaken using long lines with harvesting between April and June.  

Presentation of the co-culture activity 

BMRS holds a seaweed license production at sea where they are working towards introducing sea urchins in cages and scallops next to   
seaweed lines. These sites are located 100 meters away from a salmon farm. 

Presentation of this IMTA system 

 Seaweed cultivation on long lines (Alaria esculenta) 

 Associated  scallops cultivation on the long lines 

 Associated nearshore sea urchins cultivation in cages 
 
Seaweed lines are put at sea from December to January and      
harvested between April and June. The sea urchins are left in large 
cages on the sea floor, near shore in the intertidal zone, and fed with   
seaweed twice a week. 

The main interest of these associated production is the optimized  
use of the licensed at-sea sites. The sites are limited to a specific 
size so the more species BMRS are able to cultivate in one site, the 
most value they are getting from the one site. This association of  
different species also enables the utilization of waste streams coming 
from other aquaculture activities by the seaweed, molluscs and   
urchins. 

Social acceptability issues 

Many salmon farms are based all along the Western coast of Cork (Bantry region). In this context, residents do not approve the development 
of aquaculture anymore, especially of salmon farming.  Different arguments drive this opposition such as the visual impact of the cages and its 
impact on tourism, the pollution of the shore by floating materials and different ecological arguments. In first instance, the project of seaweed 
cultivation and its objective of research and developmet might not have been perceived. However, the IMTA concept permitted to earn the 
trust of the residents and to soften them to the idea of sustainable aquaculture development. Besides, the different visits organized with nearby 

schools gave more visibility to the project. 

A development project  

It is an opportunity to share knowledge thanks to a scientific cooperation for the company, or to acquire new skills for the employees. The   
objective of the BMRS is to learn how to cultivate and maintain a number of commercially-relevant organisms, from hatchery to on-growing at 
sea and to transfer the results of the 3 harvesting and pre-treatment of the biomass. It reveals the need for innovation and for industrial algae 
process plants to develop the sector of algae aquaculture.  

Conclusion 

Despite a strong opposition to aquaculture development in the Bantry region, BMRS has been able to reassure the local         
community, presenting the different interests of developping an IMTA site and giving the opportunity to the public to visit the farm. 
It appears the concept of IMTA and its environmental benefits can facilitate the implementation of new aquaculture sites. It is also 
an opportunity for the company and its employees to optimise the use of licensed sites producing different species of interests. 

Bantry Marine Research Station location - IRELAND 



PRESENTATION OF THE IMTA CASE STUDIES 

ASSOCIATED [PERCH - DUCKWEED CULTIVATION] IN LAND-BASED FARM 

History of the activity 

This project is a freshwater IMTA project based at Mount Lucas windfarm in          
Co. Offaly. It brings together Bord na Mona, a semi-state company in Ireland esta-
blished in 1946 under the Turf Development Act; and Bord Iascaigh Mhara (BIM) 
the Irelands’ Seafood Development Agency who initially suggested and promoted 

the project. 

Presentation of the activity of the company 

Bord na Mona owns extensive tracts of bog and have some difficulty in finding good uses for it. BIM proposed an aquaculture project that met 

some resistance within Bord na Mona, but the IMTA component appeared as persuasive. 

Figures 

 4.9 Ha used for the farm of 1,000 Ha available 

 Initial 35 tons per annum of fish  
(Perca fluviatilis, Oncorhynchus mykiss) 

 Duckweed (culture capacity of 6,580 m3) 

Caracteristics of this IMTA system 

The system is a freshwater recirculating systems, culturing Rainbow 
trout (Oncorhynchus mykiss), European perch (Perca fluviatilis) and 
common duckweed (Lemna spp.) The fish are cultured in split ponds 
connected to channels were the duckweed is cultured. The duck-
weed will uptake waste products (ammonia, metabolized by  
bacteria into nitrite and nitrate) excreted by the fish and improve 
oxygenation of the water. The duckweed will be harvested for usage  

in ancillary products.  

An environmental friendly image facilitating the licensing process 

In general, when reviewing aquaculture licence applications public administrators have concerns regarding eutrophication, species release, 
suspended solids and water quality issues in general. As this is a recirculating system with a bio filtration unit (the duckweed ponds) it is    
regarded as a low input system from the IFI point of view and looked upon more favourably. The IMTA forms part of this sustainable image 
although the duckweed remediation component is still at the proof of concept stage. 

Conclusion 

This is a great example illustrating different advantages of  a freshwater recirculating system in Ireland combining two trophic 
levels. The potential of re-purposing waste lands, the remediation of nutrient excreted by fishes, the valorization of novel products 
and the innovation driven by the  different research projects - all factors that might enhance IMTA development - are all being 
demonstrated during this project. 

A multi-sustainable criteria system 

The project is based on several sustainable aspects. The nutrient remediation, through IMTA; the re-purposing of spent peat land with the 

potential to diversify and utilize industrial waste peatlands; and the energy efficiency through the integration of the fish farm within a wind farm 

that will provide energy for the recirculation component of the pill ponds.  

Bord na Mona company location - IRELAND 

Origins of the PEATAQUA project 

This project was suggested and promoted by BIM. A key point was the potential to investigate the market value of duckweed as a fertiliser as 
Bord na Mona already produce fertiliser, so this fitted easily into their framework. A key motivation was the potentially profitable utilisation of 
land, which Bord na Mona have in abundance. The concept of the perch/duckweed system had already been trialled at Keywater Fisheries 
where they have been using natural algal blooms to increase nitrification in the pill ponds to manage nutrient concentrations. A researcher 
from the University college of Cork is also involved in the project to lead experiments on the duckweed cultivation performance, focusing on 

genetic variability of the strains used / associated growth rates / protein content / interactions with microalgae / growth promotion of duckweed.  



PRESENTATION OF THE IMTA CASE STUDIES 

[ALGAES - SHELLFISHES] CO-CULTURE  

History of the activity 

Algolesko is an algae production company located in Loctudy (Brittany - France). 
The company cultivates and sells several species of algaes since 2013. Algolesko is 
also attempting to diversify its activity, developing an associated shellfish production 
on ropes. This association of algaes with shellfishes remains unusual in France and 
the first attemps of Algolesko to test this practice might validate the feasibility and the      
economic sustainability of this IMTA system. 

Presentation of the IMTA activity 

The company owns a 150 Ha concession in Lesconil dedicated to algae farming, and is recently working on an IMTA system for the production  

of shellfishes on a 25 Ha rope system. The first trials on the Pacific oyster have been conducted during 2018. 

Caracteristics of this IMTA system 

 Algae cultivation on offshore rope system 

 3 algae species  

      (Saccharina latissima, Porphyra sp., Ulva sp.) 

 Ongoing trials for shellfihes farming on rope systems 

(Magallana gigas, Haliotis tuberculata) 

An activity of algae cultivation under  

environmental pressure 

The environmental conditions on the site of Lesconil result in the    

multiplication of technical complications for algae cultivation. The   

currents and the swell damage the equipment and induce production 

losses. Recreational and fishing boats’ intrusions also cause a lot of 

damage on the rope system. The setting up of new lines for the    

shellfish farming activity around this first system would protect the 

entire site and result in a reduction of the losses. 

A will of development restrained 

In 2013, Algolesko took steps to obtain new concessions in Moëlan-sur-Mer, 50 kilometers further East. At the time, the idea was already to 

develop an associated culture of algaes and shellfishes on a site potentially more sheltered, but also to renovate former infrastructures for 

algae processing. A 190 Ha site had first been granted, before several associations of residents and recreational boaters decided to challenge 

the decision. Algolesko is still waiting for the verdict. 

Space competition and a debated environmental assessment  

Use conflicts with recreational fishers and boaters have also arise the protests. The points underlined by the opponents to the project are 

mainly related to a lack of taking into consideration the concerns emitted during the public inquiry. In addition, the regulations did not impose 

Algolesko to present an environmental assessment. Howerver, and despite the site was not registered as a Natura 2000 zone, the company 

provided an incidence evaluation study to show her good-will and to underline the low impact on the environment of its activity. The Center for 

the Study and Promotion of Algaes (CEVA) took part of the redaction of this incidence assessment, but this document did not permit to reas-

sure the opponents. 

Conclusion 

The experience of Algolesko underlines several aspects of the regulations that do not facilitate the introduction of a climat of trust 

between project holders and local stakeholders. The environmental assessments and the consultation frameworks with the local 

stakeholders are at the root of the protests toward aquaculture projects, and those questions appear to be priority issues to solve 

in order to enhance the development of aquaculture in France. 

ALGOLESKO company location - FRANCE 

The shellfish farming is also an opportunity of diversification for the company and a means of reducing the seasonnality of its activity. The 

association of algaes with shellfishes would induce an increase of the algae growth through the emission of dissolved nutrients. 



History of the activity 

The imperial shrimp has been imported in France by the end of the 70’s. Some    
production’s trials have been set up in Vendée before it was implemented in the  
basin of Marennes Oléron and le Verdon-sur-Mer (Nouvelle-Aquitaine). The         
Regional Centre of Aquaculture Application and Experimentation (CREAA) initiated 
some trials with oyste.r farming in ponds, and several farmers started to adopt this            

co-culture. Since 2010, a slight increase of the number of producers can be noticed. 

Figures 
 25 tons of imperial shrimps produced  

 40 producers on the basin of Marennes Oléron 

 20 producers members of the association ACRIMA  
(Association Crevette Impériale des Marais Charentais) 

Presentation of the activity of co-culture 

Only a small part of the activity of the companies is dedicated to the maturing of oysters in ponds and to the shrimp farming. Several hundreds 

of kilograms of shrimps are produced against dozens of tons of oysters produced in ponds or foreshore in 2018. 

Prospects 

Those two productions benefit from a good image and a recognized quality. The rallying of delivery lorries for such small volumes is not    
interesting, and the fact that shrimps are commercialized alive makes the export too difficult. Those products are intended for a local market, 
and the multiplication of the stands for tasting and selling, nearby the production sites, facilitates the access for the consumers. The use of 
greenhouses on the ponds allows the extend of the production period until the end of October, maintaining the water’s temprature warm 
enough for the shrimps’ farming. The ponds of Charente Maritime present a vast zone to enhance and could theorically serve for the        
development of this co-culure activity while preserving and maintaining those areas. However, the will to extend saltmarshes zones for ecolo-
gical issues is inconsistent with the safeguard of aquacultural activities. Divers texts and arguments are in the opposition on this issue, and the 

current regulations do not enable to rule on the future of those areas. 

Caracteristics of this IMTA system 

 High seasonality of the shrimp production (July to October) 

 Extensive farming (2 shrimps/m² et 5 oysters/m²)  

 High quality products but low  yields 

 Increased monitoring for the physicochemical water parameters  
 

The burrowing activity of the shrimps (Panaeus japonicus) resuspends 
organic maters. This maters stimulate the primary production and leads 
to an increase of the oysters (Magallana gigas) flesh’s rate. The      
turbidity of the water is also increased, which prevents the macro algae 

proliferation and facilitate the ponds’ maintenance. 

Look at the oyster farming activity in Charente Maritime  

Despite satisfying production’s results for those last years, many producers fear a new over-mortality crisis for oysters. The diversification 
might be an answer, but governance issues and social acceptability toward aquaculture persist, as it was hilighted by the project of rope    
mussel farming in the Malconche, in Charente Maritime. Moreover, technical constraints for the implementation of offshore rope systems and 

the high cost of the investment make this diversification pretty difficult for the oyster farmers who work essentially foreshore.  

PRESENTATION OF THE IMTA CASE STUDIES 

[OYSTERS - SHRIMPS] CO-CULTURE IN THE PONDS OF CHARENTE-MARITIME 

Conclusion 

This [Oysters - Shrimps] co-culture is a great example of success of IMTA. The interactions between the different species permit  
the companies to diversify their production and to obtain high quality products while reducing the maintenance of the ponds. New 

valorization ways and technical innovations might help the development of the sector.  

Location of the production basins  

for the [Oysters - Shrimps] co-culture - FRANCE 



PRESENTATION  OF THE IMTA CASE STUDIES 

[OYSTERS - PERIWINKLES] CO-CULTURE IN BRITTANY  

History of the activity 

Oyster farming is very developed of the French coast, particularly in Brittany. The 
main part of the producers works on the foreshore where the oysters are grown on 
tables. For more than 20 years, several oyster farmers grow algae grazers under          
co-culture, the periwinkles, in order to prevent algae propagation on the oyster bags, 
and thus increase laboursaving. This practice is still ongoing in 2018. 

Caracteristics of this IMTA system 

The number of producers is hard to establish, even though this is a 
common practice in Brittany. Some producers do not consider this     
co-culture as an IMTA, periwinkles (Littorina littorea) being commercia-
lized, but in a first place being considered only as a tool to facilitate the    
maintenance and to increase oysters’ growth rate. 

Perspectives 

Some companies grow oysters on a shorter period of 18 months, in order to sell it to other producers for maturing. This practice drives the 
producers to store oysters in bags on the concessions without periwinkles, for several months between December and May. During this      
period, algaes spread on the oyster bags thanks to the lack of periwinkles. The oyster company « Le Cha » get the idea to harvest those   
algaes and to commercialize them, instead of considering it as a waste. For now, only a small amount of algaes are harvested and sold to food   
process companies who turn it into grocery products. The ambition of the company would be to secure this production and to present its own 
processed algaes in its shop and in its restaurant. 

Conclusion 

This co-culture activity is already undertaken by several producers in Brittany. The species interactions enable a diversification of 
the production and an increase of the quality of the oysters, while increasing laboursaving associated with maintenance. The 
commercialization of seaweeds might enable the producers to diversify, even more if the commercial ways are interesting and the 
market and the process sector would be implemented.  

Presentation of the co-culture activity 

Grazing by periwinkles prevent macro-algaes proliferation on the oyster bags. This action improves the water circulation through the bags and 
increases the phytoplancton availability for the oysters. Besides a growth rate increase of the oysters (Magallana gigas), this co-culture offers 
a decreased maintenance on the concessions and thus laboursaving. 

Research fields for the development of algae cultivation 

A partnership between several oyster producers and the Center for Study and Promotion of Algae (CEVA) is ongoing in the framework of the 
project INTEGRATE, in order to understand the life cycle of the nori seaweed (Porphyra purpurea). This algae presents a high commercial 
value, but remains difficult to cultivate. Mastering its reproduction cycle should enable the French seaweed aquaculture to enhance its        
production and to consolidate the sector. It would also be an opportunity for the oyster producers to recover the nori spread on the oyster bags 
while diversifying their activity. 

Production cycle schema LE CHA company location - FRANCE 



PRESENTATION OF THE IMTA CASE STUDIES 

[TROUTS - ALGAES] CO-CULTURE - COMPANY SYMBIOMER 

History of the activity 

In October 2017, a new 3 Ha concession has been created for the company        
Symbiomer, at the mouth of the Trieux river near Paimpol (Brittany - France). The 
aquacultural activity of Symbiomer is based on offshore production of sea trouts and 
seaweeds.   Symbiomer is also working on other activities linked to algae fishing and 
harvesting. This concession is the first one created in Brittany for 22 years that is 
intended for fish farming, which reveals the difficulty to developp this sector. 

Caracteristics of this IMTA system 

 Short fish-farming period (November to June) 

 Low density trout farming (Oncorhynchus mykiss) 

 Associated seaweed cultivation (Saccharina latissima) 

Algaes are used to lower the environmental impact of the fish farming 
activity by absorbing a part of the dissolved nutrients emitted by the 
fishes. Symbiomer also hopes to increase the algae growth rate and to 
commercialize those two aquatic products, while reducing its emissions 
of phosphorus and nitrogen. 

Creation of the aquacultural activity 

The regulation framework and the project conception  

The Trégor-Goëlo area is one of the two sectors in Brittany subject to special regulations, framed by the Enhancement Schema for the Sea 
(SMVM). This schema enforce serious spatial constraints in order to implement the guidance chosen by the Region in terms of environmental 
protection, tourism, fishing or aquaculture enhancement. The SMVM banned shellfish farming outside a restricted zone, and the concession 
being outside of this area, the company had to abandon the initial planned mussel farming activity. 

The communication strategy  

Numerous press reports involving Symbiomer appeared between 2016 and 2018, highlighting a strategy of transparency toward local       
stakeholders. The sustainability of the activity, presented in several media, convinced the association of residents « Les copains du Trieux », 
who officially showed his support to the project. The network of a manager in the fishing sector also granted the support of the local fishermen. 

 Several actors more sceptical 

Other professionnals and representatives of the fishing and aquaculture sectors have, however, revealed concerns toward the consequences 
of the fish net-pen proximity on the oysters’ concessions. Thus, Symbiomer implemented a  flowing experiment to demonstrate that thanks to 
the currents, fish wastes could not impact the shellfish farming area. The lack of knowledge regarding the environmental impacts of this 
species association, and the fact that the economical sustainability of the project had not been demonstrated, scared some representatives of 
the marine aquaculture away. However, Symbiomer succeeded in convincing of the need of its project for the future development of the    
marine aquaculture in Britanny.  

Presentation of the aquacultural activity 

It represents only a small part of the activities of Symbiomer which are split between scallop and seaweed fishing, foreshore algaes harvest 
and aquaculture. The company expects a full-production of 20 tons of trouts, while the algae production is still being worked out. 

Conclusion 

This new fish farm associated with algae cultivation appears to be a solution to see sea-based aquaculture expanding in Brittany. 
Interactions between those two species might enable a decrease of the fish farming wastes emissions in the environment.   
Moreover, this IMTA, associated with the other activities of the company grants an activity and incomes more evenly spread   
during the year to the employees. 

The 3 activities of Symbiomer 

Those 3 activities are temporally         
complementary. Thus, the seasonnaltiy of 
the company’s activity and its incomes is     
reduced. It is also a means to reduce 
dependency toward one species by   
diversifying the sources of incomes. 

October  
to May 

November 
to June 

Variable periode according 
to the species 

SYMBIOMER company location - FRANCE 



PRESENTATION OF THE IMTA CASE STUDIES 

LAND-BASED IMTA COMPANY ALGAPLUS 

History of the structure 

ALGAplus is a Portuguese (Central region) SME originated from the transference of 
academic knowledge to a business activity. The company produces, processes and 
commercializes sustainable and high quality seaweeds and seaweed-based pro-
ducts. ALGAplus seaweeds are produced in land-based cultivation systems, under 

the Integrated Multi-Trophic Aquaculture (IMTA) sustainable concept.  

Characteristics of the system 

Two trophic levels are combined in this system: 

 Seaweed (Sea lettuce, Atlantic nori, Ogonori, Velvet fingers) 

       Ulva sp. - Porphyra spp. - Gracilaria sp. - Codium tomentosum 

 Fish (Seabream, Seabass) 

Sparus aurata - Dicentrarchus labrax 

Infra-structures for production include 

1. a nursery for the production of Porphyra and Codium seedlings and 

maintenance of a culture collection for all species in cultivation. 

2. a tank system with several capacities and soon a raceway system 
for the production of seaweed; earthen ponds with variable sizes, 
starting at approximately 3000m2 for the production of fish. It is an 
open system with water input directly from the lagoon assured by the 
tidal cycles. Organic certified Seabass and Seabream are fed with 
commercial feed and produce nutrients (namely CO2, N and P) that 
becomes available for the seaweed growth. Fish and Seaweed are 
farmed in separate areas, with the transfer of water being guaranteed 

by pumps or gravity.  

Ideal site for extensive IMTA 

Ria de Aveiro is a Natura 2000 site and benefits from several particularities: low overall human influence, thus low activities and less space 
competition. This site is representative of the most common aquaculture system in Portugal, characterized by extensive to semi-extensive fish 
farming in earthen-ponds. This sector suffers from economical sustainability issues, and IMTA might be an opportunity to increase the profita-

bility of such system, developing the production of a second species (seaweeds) and optimizing the use of the surface. 

Main barriers for the development of IMTA systems and seaweed production 

In Portugal the operation licenses are issued per site and company, with only one company being allowed per site. It induces a major         
constraint for the development of IMTA.  Given their dimension (essentially SMEs), companies are generally speciallized in the production of a 
specific species or groups of organisms (fish or algae or mollusks). Almost never having the skills to handle organisms as different as fish and 
mollusks or fish and algae. The process to acquire the skills to handle this second production is time and money consuming and often out of 

reach for an SME. This situation complexifies the development and the  implementation of IMTA systems. 

ALGAplus identifies to following as important barriers: a lack of aquaculture key suppliers for equipment, organic feed and fish nurseries - a 
lack of knowledge of aquaculture and food controlling entities regarding the specifications of seaweed as most are formatted for handling     

animal production. 

Conclusion 

IMTA systems appear as a major opportunity for the development of Portuguese aquaculture in earthen ponds, bringing key solu-
tions for economic and environmental sustainability. Nevertheless, several levers for its development still need to be unlocked so 
the companies can share production skills to enhance overall production. 

Presentation of the co-culture activity 

ALGAplus manages a property with 14 Ha set in a coastal lagoon. It is licensed for the production of certified organic fish (seabream and  

seabass) and seaweed. 

ALGAplus company location - PORTUGAL 



PRESENTATION OF THE IMTA CASE STUDIES 

IMTA TRIALS IN TRADITIONAL EARTHPONDS 

History of the structure 

The EPPO (Estação Piloto de Piscicultura de Olhão) is an aquaculture research   
infrastructure belonging to the Portuguese (Algarve) Institute for Sea and Atmos-
phere (IPMA). In 2010, started a study on the feasibility of combining different trophic 
levels within the same earthen pond as well as the optimization of the main parame-
ters involved in the processes. These studies were developed initially within the 

Transnational Program SEAFARE, followed by ERA-NET and, in 2018 INTEGRATE.  

Characteristics of this IMTA system 

The multi-trophic systems carried out by IPMA in 2018 involves diverse 

finfish species of different trophic levels, a filter feeder and seaweeds:  

 White seabream - Diplodus sargus 

 Flathead grey mullet - Mugil cephalus 

 Meagre - Argyrosomus regius 

 Oyster - Magallana gigas  

 Macroalgae - Ulva spp. 

Fish are fed daily with a commercial diet. Phytoplankton and macroal-

gae also interact in the system, absorbing the nutrients produced by the 

fish. Earthen ponds at EPPO are operated in a semi-intensive system 

with continuous water renewal. Water was pumped from a reservoir 

connected directly to Ria Formosa coastal lagoon. Each pond in the 

experiment had 500 m² with a mean depth of 1,5 m. 

A traditional aquaculture struggling 

In Portugal, extensive and semi-intensive fish culture in earthen ponds are traditional activities in salt-marshes areas most located in Protected 

Areas. Production costs are often too high to offer sustainable economic activity due to the low productivity of these systems. Integrated  

Multitrophic Aquaculture (IMTA) may provide an answer by creating a balanced system for environmental sustainability of earthen ponds while 

increasing their profitability and social acceptability. IMTA systems answer those challenges, optimizing the use of the ponds with the cultiva-

tion of multiple species in the same area. IPMA’s objective is also to offer to the national producers an alternative to monoculture, avoiding the 

risk that comes from depending solely on a single production. Another important aspect of IMTA is connected to the ecosystem services that 

the implementation of these systems will provide, mainly in environmental susceptible areas where nutrient cycling is an issue. 

Research programs undertaken at IPMA also aim at: 

 Predict responses of aquaculture systems using mathematical models 

 Create a connecting link of cooperation between public institutions, research and government, and the corporate sector for a better      

implementation and transfer of technology 

 Assess the national regulatory framework and encourage the authorities to create a framework to the development of commercial        

multitrophic aquaculture 

Conclusion 

The traditional aquaculture sector in Portugal suffers from economic sustainability issues. IMTA system might answer this issue 

increasing the volumes of production for the same surface and cultivating multiple species at the same time. It is also an         

opportunity to target new markets and to be less dependent toward a single production. In Portugal, the implementation of IMTA 

system might be an answer to preserve traditional aquaculture, its cultural heritage, as well as the ecosystem depending on the 

maintenance of the salt-marshes areas. 

Presentation of the co-culture activity 

The first studies involved the polyculture in earthen ponds of several seabream species in combination with Portuguese oysters feeding on 

natural phytoplankton and sea cucumbers feeding on debris of the earthen pond floor (IMTA).  

IPMA - EPPO  location - PORTUGAL 

https://www.ipma.pt/pt/pescas/eppo/


PRESENTATION OF THE IMTA CASE STUDIES 

LAND BASED IMTA TRIALS  

History of the activity 

Estero Natural S.L. is a newly-created Spanish company in Andalusia (June 2018)    
focused in oyster and salt production. The idea of the company is the sustainable exploi-
tation of the marshes resources where this is located. Thus, in the future, the company 
will focus its production in the diversification of different products and will run IMTA    
models in its facilities on the frame of the project INTEGRATE 

Conclusion 

Estero Natural encountered delays to obtain authorization for algae experimental production. The specificities of the IMTA      
production is not at the origin of this administrative burden, and this case study emphasizes the difficulty to develop aquaculture 
production in Spain, despite the absence of any environmental or social acceptance issues.  

Presentation of the activity of the company 

The company activity is based on oyster farming and salt production 
but is willing to diversify into IMTA production. Fish and mollusc spe-
cies are reared in a pond of 2.700 m² and different species of sea-

weeds are cultivated in a second pond of 2.600 m². 

Caracteristics of this experimental IMTA system 

 Extensive fish farming (Sparus aurata) 

 Associated oyster production (Magallana gigas) 

 Associated algae cultivation (Ulva sp. and Gracilaria sp.) 

The different species are cultivated in two separate ponds. In the first 
one, sea-bream juveniles are reared with oysters in suspended bags. 
The water used in this first pond is then sent to the second one where 
the two species of algae are cultivated in cages and bioremediate the 

nutrients produced by the fishes and molluscs. 

The creation of the IMTA activity 

A particular context facilitating the implementation of an IMTA  

The company is located in the Natural Park of  “Bahia de Cadiz”. In this location, different activities can be set up in accordance with the    
zoning regulation such as extensive aquaculture, salt industry, mollusc farming, shellfish collection, research activities or environmental  
education. This context may have facilitated the implementation of the IMTA experimental activity thanks to a clear regulation framework. The 
project set up by CTAqua has also been based on extensive fish and shellfish farming integrated with algae production to reduce the  

environmental impact and to comply with the Natural Park’s framework and philosophy. 

A long process to obtain algae production authorization 

Despite the favourable context for the implementation of such a project, with a specific location and a regulation framework permitting the set 
up of the system, the company experienced a delay of one year to obtain the algae cultivation authorization. This setback is not due to the 

specificity of the IMTA production system, but only to the high administrative burdens encountered in Spain. 

Perspectives  

For now the company is testing different technologies of cultivation. In case of success the company will introduce those technologies in its 
main activities and will be able to develop a marketing strategy based on its good practices of cultivation. It would also be the occasion to  
disseminate the environmental advantages of land-based IMTA in order to reach different kinds of markets. It is important to underline that for 
now, there are many unknowns regarding the potential new market based on IMTA products in Spain. But this kind of initiatives might put into 
light the practices and the products of IMTA and participate to the development of the sector. 

Estero Natural experiments location - SPAIN 



PRESENTATION OF THE IMTA CASE STUDIES 

EXTENSIVE INTEGRATED AQUACULTURE  

History of the activity 

Pesquerías Isla Mayor, S.A. (PIMSA) introduced fish farming in the area of the Isla 
Mayor of the Guadalquivir (Andalusia - Spain) in 1990. 3200 hectares of land are flooded 
with high quality waters to provide habitat to fishes and crustaceans which are reared on 
the farm. This artificial wetland is in interaction with other activities such as dry crops and 
rice cultivation. 

Conclusion 

This co-culture of multiple fish and crustaceans species is a great example of success of IMTA. The creation of this artificial     

wetland habitat for fish farming and the interaction of this process with other activities on the estate generates new economic and 

conservation values to this area. 

Presentation of the activity of the company 

PIMSA activity is based on in-land extensive fish farming using semi-salt water. Multi species of fishes and crustaceans are reared at the same 

time in ponds of 70 hectares each. The production reaches a total of 985 tons, all species combined. This IMTA practices has existed from the 

beginning of the aquaculture activity of the company. 

Caracteristics of this IMTA system 

The different species of fishes produce nutrients (nitrogen and    

phosphorus) in the pools. Those breeding ponds act as purification      

systems, converting nutrients into biomass (phyto, zooplankton and 

biofilms) avalaible for the growth of crustaceans and fishes of the 

lowest trophic levels. This biomass is regulated by the fishing activity 

for commercialization of the fishes, and by the high pressure exerced 

by the avifauna.  

A favourable context for this IMTA system 

A perfect location for IMTA  

The site is ideal for this kind of IMTA system, with large surfaces enabling the company to pursue very extensive and high quality production 

while preserving and enhancing the ecosystem. Cultivating multiple species in IMTA also enables the company to target different markets 

depending on the species harvested. It grants the company more resilience and less dependency toward one particular species. 

A long process to obtain oyster production authorization 

The regulation framework of the Natural Park of Veta la Palma where the company is located enables the implementation of aquaculture    

activities meeting its requirements. However, the company had to face a long delay before obtaining the authorization to produce oysters and 

thus follow this idea of diversification. This kind of delay is not specific to IMTA systems, but is relevant to the difficulty of setting up a new 

system or making an aquaculture facility evolve.  

Figures 

 760 tons of carnivorous fishes 

(Dicentrarchus labrax, Sparus aurata, Argyrosomus regius) 

 230 tons of lower trophic level fishes and crustaceans 

(Mugil cephalus, Palaemonetes varians) 

 3200 hectares of brackish water 

 300 km of  inlet channel 

PIMSA company location - SPAIN 
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4 Highlights of the variables influencing the success of IMTA 

implementation 

The aim of this analysis was to answer the following question: “what are the modalities that enable the 

acceptance of IMTA projects and facilitate the implementation of new sites?” Especially attention was given 

to the species in production, the location of the facilities, and the modalities of communication (the consulting 

or participatory processes with local stakeholders) implemented during the instruction of the project. The 

results of the comparative analysis are presented to highlight the constraints or advantages for the 

implementation of the system of the different characteristics. These results are based on the qualitative 

analysis of the case studies thanks to the indicators presented in the Appendix 1. The last section presents 

a synthesis of the different results and points specific elements identified during the study. 

4.1 Location 

The first variable studied was the location of the IMTA facilities. Among the 12 case studies, 6 were land-

based, 4 were located offshore and 2 on the foreshore. The land-based systems studied differ on many 

points, and only 2 of them present similarities in terms of species and practices. However, an interesting 

point is that none of these systems encountered opposition for its implementation. This might be explained 

by the fact that no other activity was implemented on those areas. Thus, the modalities of communication 

and consultation, and the species contemplated for the IMTA systems did not enter into consideration since 

the site was very isolated and the production activity would not interact with any other activity.  

Offshore systems also present many differences in terms of species or practices, making any comparison 

relatively hazardous. However, the fact that the large majority of the offshore and foreshore systems 

encountered difficulties during their implementation might be related to the high density of nearby activities. 

Some researchers have already preconized to set-up new aquaculture systems far from the coast to avoid 

competition and other activities’ interaction issues (Buck et al., 2018). Marine space competition with 

pleasure boaters and fishermen, aquaculture development disapproval raised by concerns related to 

environmental issues and visual impacts were the main reasons of the opposition encountered by the project 

holders. These arguments are the most prevalent ones encountered by project holders according to different 

studies (Alexander et al., 2015; Hughes et al., 2016; Katranidis et al., 2003). 

Land-based project might appear easier to implement, but the low amount of case studies and their 

specificities do not enable to say if the location (inland, offshore or on the foreshore) drives the success or 

the failure of the creation of an IMTA facility. However, our case studies show that isolated systems 

encounter less opposition due to the fact that no activity is impacted by the production system implemented. 

4.2 Species interactions 

Poor information relative to the species in production has been collected. Fish farming has been relatively 

well accepted for the majority of the land-based systems. For one of them, based on perch and duckweed 

cultivation, the technical aspects of IMTA and its environmental benefits associated to the bioremediation 

appeared as a good solution to potential water eutrophication issues. The mention “Integrated Multi-Trophic 

Aquaculture” reassured the administration and facilitated the licensing making the project a success. This 

point confirms the results of different studies focusing on the willingness to pay for more environmental 

sustainable aquaculture and the perception of IMTA by different stakeholders (Thomas, 2010; Yip, 2012). 



DELIVERABLE NUMBER: 6.2 
DELIVERABLE TITLE: WP6 – DEFINING A FRAMEWOKR FOR IMTA DEVELOPMENT. ACTION 2 REPORT 

 

PAGE: 23 

One system based on sea-trout farming, close to oyster concessions, raised concerns from the local shellfish 

farmers. The company had to provide evidence of the non-contamination of the shellfish sites by the fish 

wastes. Another system in interaction with a salmon farm encountered strong opposition because of the 

potential visual impact of the aquaculture activity and its consequences on tourism activities. This IMTA 

project might have been associated / assimilated to the salmon farm activities only, and the aim the algae 

cultivation might have not been perceived. These two examples show that fish farming can easily rise 

concerns from different local stakeholders. 

One algae and shellfish cultivation project also encountered strong opposition from local residents and 

pleasure boaters. In this case, the main arguments relied on the obstruction of navigation channels and the 

risk of proliferation of “potential invasive species” (Saccharina latissima and Magallana gigas). This last 

argument might be considered as non-rational, but it can also be interpreted as an indicator of the concerns 

raised by algae cultivation (Baines and Edwards, 2018; Radulovich et al., 2015). 

Our results cannot lead to any conclusion about the influence of one species on the success or the failure 

of an IMTA project. However, it must be noticed that some species (specifically fish rejecting wastes in the 

environment and algae associated with more or less rational concerns) can lead to positive or negative 

interactions with nearby activities (production, recreational or residential), more or less acceptable for the 

local stakeholders. 

4.3 Communication processes 

Very few communication processes have been set-up in the studied cases, due to the high amount of 

isolated sites where no communication process was needed. Only one company did set-up a true upstream 

communication strategy targeting residents and promoting the environmental benefits of IMTA. This 

company also benefited from a good visibility to the fisheries sector thanks to the past of one of the co-

founders. This communication strategy enabled the company to earn the support of a local residents’ 

association. 

At the opposite, another project encountered in a first time a strong opposition, in part due to a lack of 

communication and transparency. Thanks to communication actions and the organization of visits of the 

production site, the company managed to lower the opposition and to build understanding of IMTA and its 

benefits. The built of a trustful relationship between project holder and local actors appears as very important 

to facilitate the implementation of a project, but also to maintain and develop the activity in aquaculture, but 

also in other domains (Boutilier and Thomson, 2011; Mazur and Curtis, 2006, 2008; Wüstenhagen et al., 

2007). 

In two others cases, the communication strategy did not enable to ameliorate the situation with the local 

stakeholders, maybe because the communication process had not been set-up upstream, but after the rising 

of the opposition. Nonetheless, the communication processes, even if they do not lead to a favorable 

situation for the project holder, results in a situation of negotiation necessary for the advancement of the 

project (Davos et al., 2002; Prno, 2013; White, 2014).  

4.4 Outcomes 

We finally pointed out the main result of our analysis. The success of the implementation of an IMTA project 

in the local socio-economic systems is mainly explained by the socio-territorial characteristics, thus, in part 

by the density of activities implemented on the territory as well as the different interactions that might arise 

between those activities and the aquaculture project. When the density of activities (production, tourism or 
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residential) is significant, the probability to obtain harmful interaction with the new IMTA system is increased. 

Concerns from local stakeholders about a potential deterioration of working or living conditions should be 

taken into account for the design of the project and for the choice of the location and the species. 

It also results from our case studies that according to the type of nearby activity, concerns or opposition 

encountered by the project holder can differ. Nearby fishermen or aquaculture producers will ask for 

guarantees regarding the prosperity of their professional activity. In this case, the farming of specific species 

might generate concerns and will lead to additional investigations to ensure the IMTA system will not harm 

the nearby production sites. Fish or algae appear as pretty sensitive species leading to possible concerns 

from residents or aquaculture producers already in place.   

When the project is located in a busy area, and specifically where residential or pleasure boating activities 

are established, communication, consulting or participatory processes appear to be important to set-up, in 

order to identify the constraints and the risks a new aquaculture production activity might apply on the site 

and on the nearby activities already in place (White, 2014). Those activities are related to local communities, 

sometimes underrepresented in the consulting phase for the planning of marine activities. Only the public 

inquiry makes the residents aware of the project, and this modality leads sometimes to a bad acceptance of 

the project because of this lack of transparency and information. These “residential” activities are sometimes 

left behind by the project holders. An aquaculture project with an economic vocation might be considered, 

incorrectly, as more legitimate compared to any other residential or touristic activity with no associated 

production of value. In these conditions, a project holder will have to take into account this factor and work 

upstream the administrative procedure to make his project accepted by those local communities. This 

initiative might relieve the concerns and ease the oppositions of the local stakeholder, or at least, allow the 

project holder to find a solution through a negotiation process. It is, at least, the point of view of many 

researchers who worked on the social license to operate (SLO) for the renewable energy and aquaculture 

industries (Batellier, 2016; Kaiser and Stead, 2002; Petts et al., 2000; Yates and Caron, 2012).  
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5 Perspectives & conclusion 

This study appears as a complement of the previous report “State of the opportunities for the development 

of the IMTA sector on the Atlantic Area”, regarding barriers and levers of IMTA. Numerous constraints but 

also opportunities regarding technical, environmental, social and economic aspects were identified. The 

present case studies have on the contrary mainly focused on social aspects since the objective was to 

evaluate the position of local stakeholders toward IMTA development. However, our analysis gives detailed 

information and precise understanding of the socioeconomic issues related to the implementation of a new 

activity on a territory. 

The point of running case studies was also to identify precise factors that might explain the success or the 

failure of the implementation of an aquaculture site. Our analysis does not bring evidence that one particular 

species or location leads to a higher probability of acceptance or success. However, it allowed us to highlight 

the fact that positive or negative interactions, driven by the cultivation of one species or the use of a particular 

practice, with the other activities already in place on the territory (professional, recreational or residential), 

might condition the feasability of a project and its social acceptance: 

The location of the new system is important in that on a territory with a high density of activities the amount 

of potential interactions (positive and negative) is very high. No example of negative interaction was 

highlighted by the case studies for land-based systems, but the challenges associated to the competition 

for space with other activities is the same inland, and the development of IMTA systems is also determined 

by the interaction with the others activities. Nonetheless, the following issues can result from these 

interactions in marine areas: 

- competition for marine space with fisheries, pleasure boating or other marine activities; 

- visual impact issues and its impacts on tourism and residential activities; 

- concerns from the nearby aquaculturists about the potential impact of a new aquaculture activity 

on their production. 

These concerns highlight the fact that the interactions to anticipate are different according to the activities 

already in place. The choice of the species and equipment might have an importance according to these 

activities. Communication about the practices the project holder wants to set up is primordial so the local 

stakeholders understand the consequences the implementation of this new system might have on their 

activity. This point is one of the different levers identified to solve these challenges. 

Communication about aquaculture profession and practices and not only on products via marketing must 

be encouraged. Producers need to improve the visibility of their profession to counter the prejudices about 

aquaculture. Visits of experimental IMTA farms helped to soften the protests against a seaweed farm in 

Ireland, as explained in one of the case studies. Prototypes for demonstrations of IMTA benefits and 

educational farms might also be good tools to improve the visibility of the profession and of IMTA practices. 

The implementation of a participatory processes involving the different stakeholders of a territory also 

appears as a great solution to set up a transparent and trustful context to discuss about the project, with a 

special attention to involve every stakeholder especially NGOs and residents feeling underrepresented in 

some case in France. However, this idea is often refuted with the argument this process is time consuming 

and with no guaranteed efficiency. But this argument must be considered in regards of the time and money 

spent when aquaculture projects are suspended and lead to the court. In France a project holder spent 10 

years in juridical procedures to finally have an answer about the possibility to exploit a concession. Projects 

holders must now choose whether to invest in these participatory tools and maximize their chance of 
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success, with actual risks of modifications of the initial project, or not organize proper consulting or 

participatory meetings and risk a proper opposition from local stakeholders. 

Natural parks or similar institutions might also be good tools to develop the IMTA sector. The low amount of 

different activities on the same space and the clear specifications requirements to set up an aquaculture 

project make it a perfect place for the development of IMTA initiatives. In France, Natural Marine Parks might 

also present the similar particularities to set up IMTA systems with an additional consultative committee 

approving the activities intended in the park, and it might be an interesting tool to set up new IMTA projects 

with a proper and already organized participatory tool, involving every stakeholder. 

The previous recommendations show that it is the project holders’ responsibility to yield the main challenges 

or constraints of the territory and to deal with the existing activities to find an appropriate project that might 

be integrated as well as possible. But sometimes, this situation leads to the implementation of non-optimized 

IMTA systems, practices or species not having been approved by the local stakeholders, or the local 

regulations limiting the possibilities in terms of species or equipment. If the different governments want to 

reach their objectives of development of sustainable marine aquaculture, they must implement a policy in 

that direction, earmarking suitable marine areas for aquaculture production, with appropriate regulations, 

enabling the creation of IMTA system with less constraints due to other marine activities. 

Barriers and levers for the development of IMTA on the Atlantic Area have been highlighted in the previous 

Action report of this WP. The present study appears to be a good complement to understand those barriers 

and levers and to rise recommendations. It appears that despite the environmental benefits it might bring, 

the implementation of IMTA sites faces the same levers as traditional aquaculture in terms of marine space 

competition and interactions with other activities and that it should not be perceived as a way to make 

aquaculture accepted by local actors. 

The next step of the project INTEGRATE will be the creation of SWOT matrices adapted to each partner 

country. These will present a first approach about the state of the development of the IMTA sector on the 

Atlantic Area and to answer how IMTA might be a solution for the development of sustainable aquaculture. 

Furthermore, these matrices will be the base of the action plan and the recommendations that will arise from 

a joint work with targeted stakeholders from state administrations.  
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7 Appendixe 

 

Company Country Location Species Interaction with 
other stakeholders 

Relationships Main issues Communication 
strategy 

Opposition Reasons Supports Reasons 

Symbiomer France Offshore 

Fish Fishermen Good None 

Good 
communication in 
local newspapers, 
TV 

Shellfish farmers in 
a first time, some 
representatives of 
the fisheries 

Concerns 
about 
potential 
pollution. 

Local 
residents 

Economic 
development with 
environmental 
sustainability 

Algae Pleasure boaters Good None 

  Shellfish farmers Average 

concerns about 
potential pollution by 
fish wastes 

Algolesko                       

Le Cha                       

ACRIMA                       

Loch Fyne 
Oysters                       

Okran Oysters                       

Bord na Mona                       

BMRS                       

Esteros Natural                       

PIMSA                       

ALGAPLUS                       

IPMA 
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