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1. INTRODUCTION 

 
Aquaculture must guarantee the production of food from the sea, alongside fishing, bearing 

in mind that its development, if not conducted in a sustainable way, can lead to environmental 

degradation. The research sector tends to mainly develop the breeding of carnivorous species, with 

non-optimal consumption of animal resources which could instead be directed towards human 

nutrition. Only a few aquaculture plants distributed between Northern and Southern Italy produce 

lamellibranch molluscs or other low trophic level organisms. 

Integrated Multi-Trophic Aquaculture (IMTA) pushes this logic even further, focusing on 

interactions positive between different trophic levels (that is, which feed on different food sources) 

to create a virtuous production spiral, thus improving the sustainability of the entire system. 

The most common types of IMTA integrated fish farming with the production of shellfish 

(mussels, cockles, etc.) and/or the cultivation of algae.  

 

 

 
 

Example of representative virtuous trophic interaction and benefits of IMTA plants. 

 

 

Polyculture implemented in an IMTA system is nothing new, it has been an important 

component of the food industry for millennia, where the recovery of nutrients from livestock and 

arable land is still a common practice, and for centuries it has been especially implemented in 

freshwater aquaculture. Recycling of nutrients is also possible in modern mariculture. However, until 

now the techniques used all over the world in intensive sea farming have mainly provided for the use 

of monocultures, with all the problems of the difficulty of disposing of wastewater, and only in 

relatively recent times, polyculture has been applied also to marine aquaculture. The IMTA practice 
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began at an experimental level in several countries and still today there are many difficulties for its 

application at an industrial or commercial level. 

There is also a clear difference both in the type of system to be applied in different 

environments such as the North-East Atlantic and the Mediterranean Sea, and in the markets to which 

the products are aimed. For the systems located along the Atlantic coasts, the IMTA systems based 

on the production of algae and crustaceans work very well, while in the Mediterranean area the 

cultivation of algae seems to be unprofitable, both for the oligotrophy of the water and for the life 

cycles of the species. 

At European scale, IMTA systems are in fact mainly applied on the Atlantic side and in the 

North Sea with the farming of salmon, mussels and macroalgae. The few existing systems in the 

Mediterranean Sea work on a small scale because they are still only at an experimental level and 

involve the breeding of sea bream and/or sea bass with mollusks and in a few cases the breeding of 

sea cucumbers has been attempted. Moreover, the Mediterranean context is still characterized by a 

lack of legislation to regulate production. A look at the present legislation has revealed that licensing, 

regulations, and governance, lack of EU harmonization not only in the production sector, but also in 

the market of the new products. 

Lastly, a limitation of the IMTA application is also the paucity of bioremediation farmable 

species, often limited to edible molluscs only, while for the farming of many of the different species 

tested, even if with excellent bioremediation characteristics, a market survey is required that can 

guarantee its exploitation. 

Therefore, while IMTA is struggling to take off in the EU, in the United States a“3D ocean 

farming” (or underwater gardens) was developed to create the world districts of integrated and 

sustainable farming, for the cultivation of a mix of algae and molluscs requires no input, but which 

simultaneously captures carbon and rebuilds reef ecosystem coral, to make IMTA easy and widely 

accessible, also providing advice and assistance on legal and administrative matters for obtaining the 

necessary authorizations, as well as on technical issues, equipment, seeds and marketing.  

 

2. About the project REMEDIALIFE   Project duration: 2018- 2023 
 

REMEDIALife is a LIFE European project led by the University of Salento and the University 

of Bari, together with the IRSA CNR of Taranto and the enterprise Maricoltura Mar Grande of 

Taranto as Associated Beneficiaries. The REMEDIALife project was born from years of studies that 

preceded its application at a pre-industrial scale. It was a mariculture model tested to reach a circular 

economy while producing an environmental amelioration. It involves the cultivation/breeding of new 

marine extractive organisms coupled with fish farming for the mitigation of the environmental 

impact, and with at the same time the production of a biomass which can be economically exploited. 

It is an integrated polyculture that involves other than molluscs, which are the commonly used 

organisms in IMTA systems, the use of sabellid polychaeta worms and sponges,  and for the first time 

in the Mediterranean the cultivation of macroalgae.  

One of the novelties also lies in exploiting the bioremediation action of biofouling which 

naturally encrusts the breeding cages, and which is considered a negative factor to be eliminated. The 

planned system also does not require a great extension of extra space because the organisms are made 

to grow very close to the fish cages in a sort of vertical garden. 
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The so ideated IMTA system was built at a pre-industrial level with an annual production of 

large quantities of biomass of the proposed organisms whose action has led to a bioremediation of 

the breeding area, significantly increasing the environmental quality and local biodiversity. 

 

 
 

 

Strategic objectives of the project are specified as follows: 

 

- Introduction of a novel practices among aquaculture operators; improvement of the overall 

sustainability of in-shore mariculture ecosystem, especially reducing wastes, through the 

cultivation/breeding of macroalgae/invertebrates with the adoption of a technique leading to more 

sustainable practices; 

- Exploration of the market of new products; 

- Replication of the proposed methodology also outside Italy. 
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3. Replicability and transferability 

 
Since the start of the project the process of conceiving a replicability strategy would require 

interactions and confrontations with policymakers and stakeholders, as their inputs and involvement 

was considered crucial both for the development of a replicability plan and for the actual 

implementation of the replicating effort in the future.  

The involvement of aquaculture companies in the conversion of a monoculture into a 

polyculture has multiple effects: reducing the impact on the environment, increasing biodiversity and 

access to quality foods, but ultimately supporting the operators' income. Indeed, the application of 

the system we have devised should contribute to supporting the income of aquaculture operators as 

well as producing quality food for the final market. 

We have tried to involve operators in spreading the adoption of practices that generate a 

system that is stable over time, sustainable and that produces income, acting systemically in the 

territories and thus generating future well-being. 

To make these systems take off, we need to focus on the biggest selling point: 

Environmental reward: Circularity (C+nutrients sequestration), and ecosystem 

restoration. 

In this context the focus groups organized during the project (action B5) have been useful in 

helping to understand the numerous problems concerning the feasibility of a replication effort in the 

areas of transferability of the project, however, highly constrained by environmental characteristics. 

 Relationships with interested policymakers and stakeholders was basically for the 

transferability process, especially the final conference which was a key part of this process for the 

stakeholders' involvement. 

 

 

The present replicability plan is structured in two parts:  
 

- Individuation of the crucial points for the transferability and replicability of the project 

results. 

 

- Practical recommendations aimed to facilitate the transferability and replicability of the 

project results. 
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Crucial points  

-Environmental policy structure 

 

During the experimentation of the project, although the pre-established aim was achieved, it 

emerged that, for the IMTA to move from the pilot scale to the development on a commercial scale, 

it is essential to solve some issues such as: 

 

- Spatial planning and the rearing of “new organisms” 

- Exploitation of by-products. 

 

A common problem with IMTA systems is the lack of an adequate regulatory framework, 

which can lead to inappropriate regulations and limited availability of public aid or, even worse, none 

block progress due to the regulatory vacuum regarding plant authorization or urban planning permits. 

A look at the existing legislation, regulation, and governance in the European context has 

highlighted a lack of harmonization, not only concerning production, but also in the marketing of new 

products. A general difficulty to obtain licensing is present, often with conflicts with other activities, 

with some exception in few successful stories in petra Mediterranean areas.  

A clear picture of the current Italian legislative situation, however, is still not present. 

Moreover, in 2020 the MIPAAF (Italian Ministry of Agriculture, Food Sovereignty and Forestry) 

gave rules for the certification of Sustainable Aquaculture (Annex I), without underline the possible 

impacts that fish farming can have on the surrounding environment (possible organic and inorganic 

enrichment, spread of diseases, etc.). Nor is the concept of integrated multi-trophic aquaculture 

introduced as a strategy for mitigating the potential impacts and welfare of farmed fish. 

Spatial planning and environmental monitoring of aquaculture sites, is needed with reference 

to areas for shellfish farming, linked to the creation of databases in the environment with all the 

available information necessary for the management and integration of spatial and environmental 

data. Integrated aquaculture and synergies between different production activities in the combined 

use of spaces and aquaculture systems that offer environmental services should also be encouraged 

in their development. The production and dissemination of specific guidelines on the quantification 

of environmental services of aquaculture will be appropriate, so as to contribute to the knowledge of 

this issue by the public from consumers to stakeholders, to promote the social acceptability of 

aquaculture and its products. 

At the Mediterranean level, the major problems relate above all to the choice of the location 

of the plants and the concessions for the construction of the same with problems that do not exist only 

at a regional and/national level but are present throughout the European territory. To significantly 

reduce nutrient wastewater from a plant, the extractive component of the IMTA system will need a 

lot of space with a need for logistical constraints for locating them around the fish rearing cages, 

ensuring that these additional products do not hinder the logistics operations for the production of the 

main product. To do this, the farm needs to be able to manage the IMTA system to a much wider 

extent by pursuing a whole water body approach, rather than a single farm site approach, for a 

management of aquaculture, in a more balanced way within a wider ecosystem, also to manage social 

and environmental impacts. This poses a huge problem in terms of concessions to carry out 

aquaculture, which Norway has already addressed and partially resolved. IMTA plants have in fact 
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established themselves especially in northern Europe where salmon are bred coupled with macroalgae 

and/or mussels.  

The effects of the regulatory framework on the establishment and management of an 

aquaculture farm for many EU operators represents one of the main obstacles to the development of 

the sector. In some Member States, the process for obtaining the necessary authorizations can take 

from two to three years. Recently, several Member States have prepared measures to simplify 

aquaculture legislation. In Greece, for example, a new regulatory framework which provides for a 

simplified procedure with a one stop shop for investors was introduced (See Annex II for Italian 

Procedural iter). 

In the Italian National Strategic Plan on Aquaculture 2021-2027 (Piano Nazionale 

Strategico Acquacoltura Italia 2021-2027, PNSA), even if many of the opportunities are linked to the 

development of polycultures, the IMTA systems are only encouraged in their development, but no 

mention of any form of legislation regulating these activities for adopting the IMTA systems are 

reported (Annex III). 

The PNSA, just states that spatial planning and environmental monitoring of aquaculture sites 

is needed with particular reference to areas for shellfish farming, linked to the creation of databases 

in the environment with all the available information necessary for the management and integration 

of spatial and environmental data, and that Integrated aquaculture and synergies between different 

production activities in the combined use of spaces and aquaculture systems that offer environmental 

services should also be encouraged in their development. The production and dissemination of 

specific guidelines on the quantification of environmental services of aquaculture will also be 

appropriate, to contribute to the knowledge of this issue by the public from consumers to stakeholders, 

and to promote the social acceptability of aquaculture and its products. 

Local Action Group areas (FLAG) can act as intermediaries between local regulators and 

entrepreneurs wishing to develop projects of IMTA. In cases where there is a need for new legislation 

or a revision of existing regulations, the contribution of FLAGs already confronted with such critical 

issues can be a valid aid in identifying effective solutions, as was the case for the fishing-tourism in 

France, an activity previously prohibited but subsequently authorized under certain conditions, in part 

also thanks to the combined action of the FLAGs. 

However, the critical issues due to the image of aquaculture can also be seen as an opportunity. 

Local farmers can rightly claim that fish or shellfish sourced from their own plants are of excellent 

quality and have been farmed sustainably. Most operators supported by FLAGs are small or medium-

sized enterprises that use extensive production systems. Indeed, it is now known that some 

aquaculture activities have a positive impact on the environment. However, companies must be able 

to certify their products, which, precisely because they are obtained in IMTA systems, should be 

better. Therefore, the development of standards for the definition of IMTA and for the creation of a 

certification system that the industry can adopt, and which can also be understood by consumers and 

industry is crucial. Increasing consumer confidence in the IMTA concept is one of the ways to protect 

producers' investments in the IMTA system. 

In this scenario a very important aspect to be considered is the evaluation of the improvement 

of the microbial quality of the rearing environment due to the IMTA activity. Although the effects of 

fish farming on sediments and meiofauna have been evaluated in several studies, knowledge of the 

influence of aquaculture practices on the microbial compartment is still scant and there is relatively 

little knowledge of the effects on microbial metabolism. Based on this concept, we suggest, as result 



 

 

 

 

 
newmedianewpoeople.com di Bruno Borsi - Via carretti 18 - 73010 Arnesano LE 

Partita IVA: 05185390753 Codice fiscale: BRSBRN58L28E507B  

10 

of our experience in the REMEDIALife Project, collectively examine a set of microbiological 

parameters simultaneously in a mariculture fish farm in order to furnish a microbial inventory and an 

integrative, multiparametric approach for aquaculture systems management and to assess water 

quality and control the development of microbial infection. In particular, we suggest to create a 

legislative measure to perform microbiological analyses, based on molecular and cultural methods, 

as well as on the potential metabolic assessment of the seawater microbiota, since recently, the 

aquaculture industry, and particularly mariculture, is expanding worldwide and the challenges for this 

sector are numerous. These challenges include the development of a more sustainable production 

ensuring an environmentally sound industry, the availability to consumers of healthy, safe, and good 

quality products, as well as the promotion of high animal health and welfare standards.  

Little is known about fish farming impacts in the Mediterranean where rearing of marine 

species, particularly sea bream (Sparus aurata) and sea bass (Dicentrarchus labrax), has grown 

exponentially during the last years. For these reasons microbial water quality control should be 

regarded as a central management factor/tool to be developed in this sector. Therefore, we suggest as 

an integrative, multiparametric approach for a better surveillance of the microbial quality of farming 

waters. This is particularly important taking into consideration that, at present, as regards the quality 

of waters the only regulatory and legal constraints in aquaculture policies are concerning shellfish. 

Up to now, the EU's water policy is regulated under two instruments: the Water Framework Directive, 

covering inland and coastal waters; and the Marine Strategy Framework Directive 2008/56/EC, 

covering marine waters. This is due mainly to a frequent lack of recognition for aquaculture as an 

equal user of water resources as compared with other users, such as fisheries or tourism. 

Another aspect to be highlighted is that threshold values for human consumption are only 

available for shellfish. Instead, the strong points of Italian aquaculture, in the case of IMTA, should 

become precisely the controlled and frequently certified quality of the products obtained. In this 

regard, in the case of the evaluation of the quality of fish farmed in mariculture in general and in the 

IMTA system in particular, there is no regulation. The only document to which reference can be made 

in Italy concerns the "Guidelines for the analysis of the microbiological risk of foods" approved 

with Determination of the Health Department n.780 of 18 October 2011. In these guidelines, 

however, only reference is made to food safety criteria on products placed on the market and not on 

the quality of the fish farmed in the plant. Therefore, we certainly urge the European Community to 

issue new guidelines in this sense taking into account the most important microbiological parameters 

to guarantee the quality of the product obtained, namely: Escherichia coli, Salmonella spp., 

Pseudomonas spp., fecal enterococci, mesophilic bacteria, Enterobacteriaceae, vibrios. The 

importance of the sustainable development of the EU aquaculture was recognised by the European 

Commission (EC) in the early 2000s, when the communication COM/2002/0511 final, "Strategy for 

the Sustainable Development of European Aquaculture" (European Commission, 2002) was released. 

This document provided a vision to maintain the competitiveness, productivity and durability of the 

aquaculture sector, at the same time guaranteeing coherence with the strategies for environmental 

protection. Some of the issues identified as barriers by this analysis were the demand of fishmeal and 

fish oil and competence with land farming, animal health and welfare, competition for space, potential 

risk of eutrophication and the lack of specific EU legislation for aquaculture. A recent European 

Parliament resolution of 4 October 2022 is available on striving for a sustainable and competitive EU 

aquaculture: indicates the way forward for the period 2021 to 2030. In this context it is noteworthy 

that it emphasizes the importance of proper and coordinated implementation of the guidelines by 
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Member States in order to achieve their objectives; points out the importance of the role of the 

Commission in assisting and coordinating the implementation among Member States to ensure a level 

playing field for EU aquaculture farmers; encourages the Commission to continuously follow the 

implementation of these guidelines and other legal acts affecting aquaculture such as the Regulation 

on organic production and labeling of organic products  and if appropriate to present amendments to 

this regulation, and potentially others, with a view to addressing hurdles hampering the realization of 

EU objectives on organic production, such as those set out in the farm to fork strategy. 

Legislative problems are also present related to the possibility to breed new organisms in a 

productive process such as worms and sponges. It seems that only for the macroalgae there is an 

established legislative plan. As concerns Italy, the possibility of cultivating molluscs and fish in the 

same area has only recently been regulated, but the debate is still open. The same problem is present 

in the processing and marketing of new products, with the possibility of exploiting them which has 

not been the subject of regular legislation. For example, threshold values for human consumption are 

available only for molluscs, even though the characteristics of basic products needed for the 

production as fodder are well established, where the strengths of Italian aquaculture, such as 

controlled and frequently certified quality, form a useful starting point. 

The use of edible IMTA organisms, cultivated in the vicinity of fish farms, is still a pending 

issue in our legislation, and we had to get special authorization to carry out even the in situ 

experiments. This issue will not be solved by each country (or Region) separately but rather if it is 

pushed by an international organization after having examined data on food safety, ecological 

performance etc. This could be the EU if they choose to do so or (particularly for the Mediterranean) 

the General Fisheries Commission for the Mediterranean (GFCM) which was flexible and proactive 

in several fields (e.g. with EIA. AZA, AZE and EMP for Aquaculture, which became part of the 

legislation of the Mediterranean countries after they were adopted by GFCM/CAQ), few years back, 

became interested also in IMTA at least at the level of working groups but the results of this effort 

have never found their way to the highest level.  

Another point that must be considered is the management of the introduction of alien species 

for farming purposes. The use of alien species in aquaculture can damage biodiversity at all scales, 

both through interaction with native species and through the introduction of unknown pathogens. 

However, the use of exotic species can also be considered a tool for diversifying production when 

strictly governed by EU regulations and national laws, and requires constant monitoring. However, 

this stimulates the supply of certified local products through designations of origin. 

Guidelines prepared and adopted by the GFCM claim to assess and minimize the possible 

impacts from the use of non-indigenous species in the Mediterranean and the Black Sea. Specifically, 

it identifies the guiding principles and minimum common criteria needed to minimize the potential 

adverse impacts of non-indigenous species on biodiversity, natural habitats, ecosystems and related 

ecosystem services. By recommending practical actions to stakeholders, these guidelines aim to 

create a common regional framework on aquaculture practices related to the use of non-indigenous 

species and provide decision-makers with a useful tool for policy development (Annex IV). 

 

-Difficult involvement of companies 
 



 

 

 

 

 
newmedianewpoeople.com di Bruno Borsi - Via carretti 18 - 73010 Arnesano LE 

Partita IVA: 05185390753 Codice fiscale: BRSBRN58L28E507B  

12 

From the above considerations it is clear that the main problems in the replicability in other 

sites concerns the existing legislation which does not provide for the granting of areas devoted to the 

simultaneous breeding of fish and invertebrates with the enlargement of the area. Moreover, some 

problems concerning the work processing and marketing of by product such as worms and porifera 

have not been fully resolved (see the Management Plan). Taking into account the difficulties still 

existing in many of the by-products created above all at the legislative level with the non-existence 

of rules and permits for the breeding of new organisms, but also for their placement  on the market. 

Only once these problems have been overcome, it will be possible to think of moving on to 

its application on a larger scale with an action aimed at replicability in other sites, passing from 

experimentation to real production.  

Investments to improve the competitiveness, sustainability, profitability and resilience of 

aquaculture businesses towards sustainable modernization with a view to promoting the energy 

transition are needed, both in terms of investments and in terms of services and processes,  with 

particular reference to the enhancement of farmed products. This strategic line, of extreme importance 

should encourage investments aimed at improving environmental performance in the aquaculture 

sector, through the mitigation of environmental impacts, the enhancement of environmental services, 

the conservation of biodiversity and the climate change mitigation, the optimization of working 

conditions and the increase in production to increase the profitability of companies.  

Lastly it must be underlined as the greatest difficulty in applying the system conceived within 

the Remedialife project was found precisely in the lack of receptivity of aquaculture farmers, which 

probably also for all the problems above reported, still hesitate to move towards forms of aquaculture 

other than the now consolidated practice of monoculture. 

For the moment, in fact, the adhesion for a possible replicability of the system has been found 

above all in the University field still at research level, and only one private company operating at an 

already productive level was up to now involved (Gargano Fishing Consortium), even if some 

companies that operate in highly suitable environments for the application of the system devised in 

Remedialife have been contacted  (Annex V). This is the case, for example, of the large Italian 

company "Del Pesce" which has plants located in different parts of the Italian coasts, some of which 

require a purification system which is impossible to achieve within traditional mariculture. 

 

 

Practical recommendations aimed to facilitate the transferability and 

replicability 
 

The tested system within the Remedialife Project can be applied in European countries, 

especially in regions that intend to adopt policies to mitigate mariculture wastewater. 

For the moment, the only company involved is the one in which the experimentation took 

place, but contacts have been made with various other companies located in environments with 

different climatic characteristics, both national and international. 

The system developed within the REMEDIALife project is applicable above all to in-shore 

mariculture in the Mediterranean area, but also in extra-Mediterranean areas in mariculture plants 

operating in protected areas (confined areas, lagoons, coastal lakes, gulfs, etc.). 



 

 

 

 

 
newmedianewpoeople.com di Bruno Borsi - Via carretti 18 - 73010 Arnesano LE 

Partita IVA: 05185390753 Codice fiscale: BRSBRN58L28E507B  

13 

Therefore, knowledge of the ecosystems in which aquaculture plants are located, for both 

abiotic (e.g. currents, thermo salinity, etc.) and biological (from productivity to natural recycling of 

elements) variables, represents a fundamental research objective. 

To achieve circular economy requires research on the identification of native species suitable 

for breeding, associated with research in the feed sector, with natural and functional products, with 

the use of fishing waste (shortening of the supply chain and/or integration with fishing) and 

progressive reduction of the use of fish meals and fish oils, obtained through traditional fishing, by 

selecting species able to feed on natural products of little or no interest cheap and easy to find. 

Technological innovation must above all be aimed at the breeding of low environmental impact 

filtering organisms (Molluscs) as well as low trophic level species (Echinoderms, Crustaceans, 

herbivorous and pantophagous vertebrates, algae) as well as reducing the environmental impact of 

existing plants (e.g. waste reduction) after careful assessment of the carrying capacity of the different 

sites. 

A further crucial point that must be considered in the replicability/transferability of the 

REMEDIALife results and in general of the IMTA practice is that IMTA is considered an adaptation 

strategy of the ecosystem approach to climate change (IFAD, 2014). Coastal IMTA in semi-enclosed 

basins or open waters could play an important role in strengthening the resilience of social-ecological 

systems to climate change.  IMTA systems are often designed to mimic natural ecosystems' 

complexity, which can make them more resilient to environmental changes, including those induced 

by climate change. The diversity of species and trophic interactions can help buffer against disease 

outbreaks and extreme events, promoting overall system stability. For example, seaweeds 

(macroalgae) are a key component of IMTA systems. They have a high capacity for photosynthesis, 

during which they absorb carbon dioxide (CO2) from the water and convert it into organic matter. 

This process helps to sequester carbon, reducing the concentration of CO2 in both the water and the 

atmosphere. By incorporating seaweeds into IMTA systems, the aquaculture sector can contribute to 

carbon sequestration and help mitigate climate change. Moreover, macroalgae and all filter-feeding 

organisms reared in IMTA systems can help keep the water column in good condition by absorbing 

pollutants, sediment and toxic substances (Chung et al., 2013). IMTA systems can lead to increased 

economic resilience for aquaculture operations. By diversifying the range of species cultivated, 

aquaculture producers can be less vulnerable to market fluctuations affecting individual species. This 

can support the overall sustainability and viability of the aquaculture sector in the face of changing 

climate conditions. It's important to note that the effectiveness of IMTA as a climate change 

mitigation strategy depends on various factors, including system design, location, species selection, 

and management practices. Continued research, monitoring, and innovation are essential to optimize 

IMTA systems for maximum climate change mitigation and overall sustainability within the 

aquaculture sector. 

 

 

The following actions must be recommended: 

 

- Evaluation by experts and identification of critical aspects.  

The first action to be carried out for the conversion of a “traditional” mariculture plant into an 

IMTA plant is the evaluation of the available areas and linked to the planning of the realizable system, 

the possibility to ask for further implementation. 
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- Evaluation of the environmental characteristics of the area.  

An ex-ante environmental investigation of the area is crucial, aimed at understanding the 

hydrodynamic, trophic and biological characteristics, with an investigation on the characteristics of 

the local species which will have to be selected as bioremediators, but also the extent of the plant's 

polluting load and an assessment of the direction and accumulation of the wastewater. 

 

-Choice of organisms 

After the preliminary environmental investigation, the intervention of the experts is still 

necessary for the design of the plant, highlighting the possible critical aspects and, above all, for the 

evaluation of the target species to be utilized. 

The choice of species to be used depends on the area (climatic zone, degree of confinement, 

etc.) and represents the most important aspects. A preliminary investigation is therefore indispensable 

in order to understand which fouling organisms are dominant in the target area and possibly to find 

information for the knowledge of their life cycle. Certainly, if the aquaculture plant releases a lot of 

organic matter, the fouling community will be animal dominated. Furthermore, a survey must be 

carried out to understand which species of porifera and macroalgae are abundant in the area and 

therefore usable for breeding purposes.  

It is possible that the species that have been used in the REMEDIALife project are not present 

and therefore it will be necessary to find ecological vicariants. 

 

In the REMEDIALife project, the recruitment of fouling organisms was directed towards the 

filter-feeding polychaete Sabella spallanzanii not only due to its abundance in the area, but above all 

due to its enormous efficiency as a bioremediator, as well as its resistance. This species is very 

common and abundant in many areas of the Mediterranean Sea. Its cycle is very similar to that of the 

mussel. Its farming is quite simple and could become a routine as it happens today for mussels, since 

the two species should be farmed together.  

Other abundant filter-feeding organisms are also obtained in the same collectors, whose 

biomass can be a valid by-product, such as for example the sea squirts which are already exploited in 

Norway as a human food source, and which can be obtained in abundance. The biomass of all these 

fouling organisms can be used in the production of fodder combined with insect meal. 

Among the Porifera, species interesting for their exploitation, are not part of the fouling. 

The sponge rearing methods used, deeply experimented in previous technical-scientific 

experiences by researchers of the Biology Department of the University of Bari Aldo Moro, have 

allowed the cultivation of a large number of sponge fragments with modest economic investments 

The donor sponge specimens exploited in the REMEDIALife plant were autochthonous and collected 

from Taranto seas (Mar Piccolo and Mar Grande). 

The most abundant macroalgae of the area selected show a seasonal alternation in their 

abundance in the basin, their immersion in the experimental plant was scheduled in different 

moments, to allow the continuous presence of the productive trophic level.  

The group of organisms produced in the IMTA system tested in the REMEDIALife project 

produces a synergistic action obtaining an optimal bioremedial treatment of the surrounding 

environment both in the water column and in the sediment. At the same time this transformation 

produces biomasses of considerable economic value. Macroalgae contribute to reducing 
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eutrophication producing amelioration of the rearing conditions and are the main actors in capturing 

CO2. Moreover, the algal biomass can be used as novel food on account of the algal nutritive value 

but also for the other biotechnological application with economic relapses.  

Obtaining biomass of sabellids, but also of ascidians, produces only 0.8 kg CO2 equivalents 

per kg of protein, an even lower value if we consider per kg of meat. Raising them requires no inputs, 

no feed or substrate, no irrigation – just the right expertise and equipment to be able to do it profitably 

on a large scale. When these organisms grow in water, they feed on plankton and particulate and 

dissolved organic matter. The filtering invertebrates also act on the bacterial component, but in 

particular the porifera mainly feed on this component producing a biological filtration of the medium. 

 

-Evaluation of the position of the collectors and distance from the cages 

The position and number of bioremediation organisms on the collectors as well as the number 

of structures needed to process organic and inorganic waste depends on the preliminary 

environmental investigation, but also on the distance at which these structures can be placed from the 

individual cages. The structures must in fact leave the possibility of space for the normal maintenance 

actions that are carried out daily, including feeding for which, in any case it would be ideal to use an 

automatic system for each cage, as it would be advisable to build the structures where you place the 

invertebrates and algae, directly connected to each cage. 

 

 

 

 

 

4. FINAL REMARKS AND SUGGESTIONS 

 
An essential step in the implementation of the system is the environmental monitoring of the 

area and the evaluation of a management plan. It must be considered that the IMTA providing  the 

by-products, includes the controlling of the waste, from one aquatic species as inputs (fertilizers, 

food) to another, with Farmers combining fed aquaculture e.g. fish with inorganic extractive (e.g. 

seaweed) and organic extractive (e.g. shellfish) to create balanced systems for environment 

remediation (biomitigation), and economic stability (improved output).  

The public and private entities involved (preferably outside of Italy) will have to adapt the 

Project for their own context (characterized by environmental and climate related problems) on the 

basis of the Project objectives and considering the following suggestions: 

 

- delineation of management area boundaries with appropriate stakeholder consultation; 

- establishing an area management entity involving local communities as appropriate; 

- knowing the ecosystems in which the plants are located and the carrying capacity by an 

environmental monitoring; 

- ensuring the sustainable development and growth of aquaculture through coordinated space 

planning and increasing the potential of sites; 

- group certification; 

- strengthen institutional capacity and simplify administrative procedures; 
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- updating, integration and harmonization of national and European legislation in terms of 

licensing/renewal procedures but also in terms of microbial and chemical quality of rearing waters; 

- simplification of licensing/renewal procedures; 

- harmonization of local regulations; 

- update and implementation of regional plans for areas allocated for aquaculture; 

- evaluate environmental impacts and costs, implement natural accounting and achieve a real 

circular economy in the aquaculture sector; 

- initial intervention of experts who can guide the initial procedures to develop technology; 

- improve the traceability of products corrects consumer information; 

- make sure that the planned activities create real benefits for the local community;   

- make sure that the supplementary activity is sustainable, does not create conflicts with 

existing companies or damage the environmental heritage o local landscaping; 

- ensure that the local aquaculture sector is involved in the design and implementation of 

diversification projects e that derives real benefits from it; 

- supply chain innovation and development of new products; 

- describe the availability of spaces in the food market, production costs and profitability, the 

impact of environmental certification. 
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Annex I 
 

SISTEMA DI QUALITÀ NAZIONALE ZOOTECNIA (SQNZ) DENOMINATO 
“ACQUACOLTURA SOSTENIBILE”. 
NATIONAL LIVESTOCK QUALITY SYSTEM (SQNZ) CALLED "SUSTAINABLE 
AQUACULTURE". 
  

Nel mese di febbraio 2020 il MIPAAF con DM n. 7630 ha istituito il Sistema di Qualità Nazionale 

Zootecnia (SQNZ) denominato “Acquacoltura Sostenibile”. 

Si tratta di un sistema di certificazione e qualificazione dei prodotti dell'acquacoltura sostenibile, 

che mira ad attestarne e valorizzarne la qualità, la tracciabilità, l'etichettatura e il rispetto degli 

standard di sicurezza alimentare.  

L’obiettivo è promuovere i prodotti della pesca e dell’acquacoltura sostenibili, e al contempo 

incentivare l’adozione, da parte delle imprese, di quelle procedure e strumenti finalizzati a rendere 

sostenibili le loro attività.  

Questa iniziativa è stata finanziata con fondi FEAMP (Fondo Europeo per gli Affari Marittimi e la 

Pesca) e ha visto collaborare il MIPAAF, le Regioni, le associazioni di settore ed esponenti del mondo 

scientifico. 

L’iter per ottenere la Certificazione “Acquacoltura Sostenibile” prevede:  

● Scelta dell’organismo di controllo, tra le strutture autorizzate dal Ministero delle politiche 

agricole alimentari e forestali a svolgere i controlli sul SQN “Acquacoltura Sostenibile”. 

● Presentazione della domanda di adesione con annessa dichiarazione relativa alla 

conoscenza del disciplinare e all’assunzione degli obblighi previsti dal SQN. In caso di 

operatori associati elenco dei propri operatori associati interessati ad aderire.  

● Programmazione delle attività di verifica con l’organismo di controllo. 

● Rilascio del certificato di conformità ai fini del riconoscimento e l’apposizione del marchio 

distintivo “Acquacoltura Sostenibile”. 

● Chiusura procedura da parte dell’organismo di controllo attraverso la comunicazione al 

Ministero delle politiche agricole alimentari e forestali degli operatori certificati. 

  

Il Disciplinare allegato al Decreto attuativo (DM n. 9236519 del 13 ottobre 2020) individua gli 

obiettivi per qualificare l’acquacoltura, migliorando i prodotti dal punto di vista della qualità e 

il processo produttivo dal punto di vista della sostenibilità e il benessere degli organismi allevati. 

  

I punti chiave del SQNZ “Acquacoltura Sostenibile” da un punto di vista tecnico, prevedono 

l’adozione di buone pratiche per l’allevamento sia dei pesci che dei molluschi, inoltre sono 

applicabili requisiti afferenti al tema della sostenibilità, declinata nelle tre accezioni (pilastri) 

fondamentali: ambientale, sociale ed economica. 

I vantaggi per gli operatori che aderiscono al SQNZ “Acquacoltura Sostenibile” sono: 
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● Valorizzazione dei prodotti delle imprese coinvolte nella filiera ampliando potenzialmente 

gli sbocchi di mercato. 

● Identificazione dei prodotti certificati tramite il logo “Acquacoltura Sostenibile”. 

● Possibilità di comunicazione della certificazione anche sui prodotti ittici trasformati. 

● Miglioramento della reputazione aziendale in ambito sostenibilità. 

  

Dai dati disponibili sul sito web del Ministero dell'Agricoltura, della Sovranità Alimentare e delle 

Foreste (MASAF) 

(https://www.politicheagricole.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/10952 ) a giugno 

2023 risultano aver aderito alla certificazione oltre 1500 operatori afferenti al Consorzio Cooperative 

Pescatori del Polesine che alleva e commercializza bivalvi ed una sola azienda di itticoltura la 

AGROITTICA TOSCANA Soc. Agr. Srl che opera nel Mar Tirreno (Piombino, provincia di 

Livorno). 

  

Nel disciplinare di produzione  “Acquacoltura Sostenibile” tra le categorie di requisiti che l’allevatore 

deve possedere per accedere alla certificazione è riportato al paragrafo 6.4.1 Sostenibilità – Pilastro 

Ambientale “….In attesa dell’adozione da parte della UE, gli indicatori saranno individuati da uno 

studio PEF (Product Environment Footprint) preliminare realizzato dalla stessa impresa richiedente 

che prenderà in considerazione almeno i seguenti flussi: consumi energetici ed idrici, consumo di 
materie prime e materiali ausiliari, emissioni e gestione dei rifiuti.” 
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Annex II 
 

Iter burocratico da seguire per le Aziende operanti in Italia  

Bureaucratic procedure to follow for companies operating in Italy 

 
Dal Manuale dell’Acquacoltore: Informazioni e riferimenti Per L'avvio di nuove attività e 

l'ampliamento di attività già esistenti. Acquacoltura Pugliese 4.0 

Progetto finanziato dalla Regione Puglia nell’ambito del programma FEAM 2014-2020. 
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Annex III 
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PNSA (Piano Nazionale Strategico per acquacoltura - National Strategic Plan on 

Aquaculture 2021-2027; to develop sustainable aquaculture) 

 
 

The main considerations in the Italian National Strategic Plan on Aquaculture 2021-2027 

(Piano Nazionale Strategico Acquacoltura Italia 2021-2027, PNSA) to develop sustainable 

aquaculture, are listed below: 
The most commonly farmed fish species in the EU are European seabass, gilthead seabream, Atlantic 

salmon, common carp and rainbow trout. The main species produced in EU shellfish farming facilities are 
Mediterranean mussels, Blue mussels, Pacific cupped oysters, Venus clams nei, Sea mussels nei, Venus clams 

and Grooved carpet shells. Other invertebrates farming refers to sea urchins or sea cucumbers 

The NSPA identified 8 priorities and 4 main objectives (MO) for the development of the Italian 

aquaculture according to the European strategies “Green Deal”, “Farm to Fork”, “Biodiversity”, and to the 
“Strategic guidelines for a more sustainable and competitive EU aquaculture for the period 2021 to 2030” 

(COM (2021) 236 final).  

The priorities identified by the Italian Administration are: 1) biodiversity preservation; 2) coordinated 
marine spatial planning; 3) animal health and welfare; 4) scientific research and digitalization; 5) consumer 

awareness and social acceptability; 6) strengthening the strategic role of regional administrations; 7) 

community-led local development; 8) international cooperation.  
The four main objectives to be achieved are: 1) “Strengthening institutional capacity and simplifying 

administrative procedures”; 2) “Ensuring the development and sustainable growth of aquaculture through 

coordinated spatial planning and increasing site potential”; 3) “Promoting the competitiveness of aquaculture 

production”; 4) “Promoting a level playing field for operators and improving the organization of the market 
for aquaculture products”. 

According to EUROSTAT (2020), in 2019 Italy accounted for 11.3 % of the EU aquaculture production 

volume, ranking fourth after Spain, France, and Greece. According to the latest data available, in 2018 
aquaculture contracted by -3 % in total income. Operating costs increased by + 10 %, as did the cost of 

manpower. This led to a -11 % decrease in the Gross Value Added (GVA). In the course of 2018, almost all 

Italian regions launched most of the calls for aid from the European Maritime Affairs and Fisheries Fund 
(EMFF) relating to measure 2.48 — Productive investments in aquaculture. This showed the sector’s 

willingness to work mainly on vertical integration, investing in transformation activities, but also in new forms 

of marketing and value chain integration.  

In Italy, aquaculture production, which is dominated by a restricted number of species, such as mussel, 
manila clam, rainbow trout, sea bass and sea bream, is practiced in a variety of different environments with 

varying degrees of technological progress and it is characterized by farming practices strongly linked to local 

traditions, such as “vallicoltura” and shellfish farming in lagoon environments.  
The lack of diversification in production is recognised as one of the causes for the sector’s overall fragility, 

due to increased internal commercial competition from and to increasing import of unrepresented or under-

represented products.  

The production of eggs for human consumption is also of great importance in Italy. Sturgeon eggs (caviar), 
salmonid eggs, and mullet eggs (roe).  

Consumption of organic aquaculture products is extremely limited because of the lack of information on 

products and production processes, the lack of supply of organically certified juveniles, and high certification 
costs. 

 

Challenges  
● Need to have standard and simplified procedures for aquaculture.  
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● Increasing competitiveness of national products on international markets.  
● Reducing the negative impacts on biodiversity by limiting the risks of escapement; coastal 

eutrophication and consequent changes in the structure of natural communities; disease transmission 

from farmed to wild animals; the introduction of alien species; the destruction of valuable natural 

habitats for the development of aquaculture activities.   
● Improving spatial planning and land-use management with respect to coastlines and wetlands to 

reduce conflicts among different activities carried out along the coast.  

● Improving measures to support an increasingly responsible use of veterinary medicines, including 
research for functional ingredients to be implemented in feeds and the development of effective and 

innovative tools for diagnosing, preventing, and treating fish diseases.  

● Promoting scientific research and digitalisation through the dissemination of scientific and technical 

knowledge, innovative practices, and networking, as well as the exchange of experience and good 
practices between companies, professional organizations and other stakeholders, including scientific 

and technical bodies.   

● Improving communication to the consumer with a view to enhancing the social acceptability of 
aquaculture. Promoting dialogue with stakeholders in order to increase their awareness of the 

benefits of process and product certification.  

● Community-Led Local Development — CLLD: Fisheries Local Action Groups (hereinafter FLAGs) 
will have a central role in promoting local and regional aquaculture development.  

● Stimulating actions to improve aquaculture profitability and consequently increase employment.  

 

● Opportunities  
Opening new facilities while, at the same time, continuing to modernize existing ones by improving 

their environmental and financial sustainability in terms of production performance and energy efficiency.  

Preserving healthy and productive aquatic ecosystems.  
Investing in staff professional training and development as well as in lifelong learning.  

Increasing sustainable and low-impact practices, with priority being given, for example, to low trophic and 

multi-trophic aquaculture, algae farming, and organic aquaculture.  
Introducing new farmed species.  

Supporting product differentiation to increase added value.  

Developing new affordable and user-friendly digital tools (hardware and/or software) to ensure product 

traceability and farm management.  
Setting up specialized scientific research institutes and developing synergies between research and 

businesses to build and disseminate sustainable aquaculture models.  

Identifying potential sources of nutraceutical and functional substances for food, pharmaceuticals and 

cosmetics, green decontamination enzymes, biodegradable materials, etc.” 
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Annex IV 

 
Regolamento per l’impiego in acquacoltura di specie esotiche 

Regulation for the use of exotic species in aquaculture 

Con l’adozione dei Regolamenti (CE) n. 708/2007, 506/2008,535/2008 e del Regolamento (UE) n. 

304/2011 il Consiglio dell’Unione Europea ha istituito un quadro normativo volto a disciplinare 

l’impiego in acquacoltura di specie esotiche e di specie localmente assenti. 

L’uso di specie esotiche in acquacoltura è un importante mezzo di diversificazione delle produzioni, 

ma al tempo stesso può rappresentare un importante veicolo di introduzione involontaria di specie 

acquatiche invasive e di organismi associati. 

Le specie esotiche invasive sono state individuate dalla Comunità Internazionale come una delle 

principali cause di perdita di biodiversità. La Convenzione sulla Diversità Biologica (CBD) del 1992 

prevede all’articolo 8 che ogni Stato membro, per quanto possibile e appropriato, è tenuto a vietare 

l’introduzione di specie alloctone e di controllare o eradicare tali specie quando introdotte. La 

Comunità Europea, quale parte contraente della CBD, ha adottato i Regolamenti (CE) n. 708/2007, 

506/2008 e 535/2008 e il Regolamento n. 304/2011 per prevenire e controllare le introduzioni di 

specie esotiche e specie associate in acquacoltura, impedirne la diffusione e favorire l’eradicazione. 

L’articolo 5 del Regolamento (CE) 708/2007 prevede la designazione di un'Autorità competente o 

responsabile per ogni Stato membro e la costituzione di un “Comitato Consultivo” di esperti per 

assistere l’Autorità competente nel percorso di autorizzazione all’introduzione di specie esotiche e la 

traslocazione di specie localmente assenti. 

In Italia, l’Autorità competente è il Ministero dell’agricoltura, della sovranità alimentare e delle 

foreste (Masaf), Dipartimento delle politiche competitive, della qualità agroalimentare, della pesca e 

dell’ippica, che con il D.M. n.0292594 del 30/06/2022 ha nominato un Comitato Consultivo di esperti 

e ha affidato all’Istituto Superiore per la Protezione e Ricerca ambientale (ISPRA) la Segreteria 

Tecnica di supporto alle attività del Comitato Consultivo e la realizzazione di un registro delle specie 

esotiche e localmente assenti ai sensi del regolamento (CE) n. 708/2007 e del regolamento (CE) n. 

535/2008.  
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Annex V 
 
Impianti contattati 

Mariculture plants contacted 
 
Maricoltura Mar Grande (Taranto) 

Consorzio Gargano Pesca (Puglia)\\\   

Aqua de Ma. Lavagna Aqua Soc. Agr. s.r.l.  

MARICOLTURA Reho MARE  Gallipoli (Lecce) 

Maricoltura Mattinatese Soc. Coop. A. R. L. (Gargano) 

MARICOLTURA DEL PESCE  (4 impianti) 

PANITTICA MARICOLTURA (Puglia) 

Ittica Arborea - Societa' Cooperativa a R.L. Oristano (Sardegna) 

Maricoltura di spigole e orate in Italia Civitavecchia 

S.A.CO.M. Torre Faro, Messina 

FLAG GOLFO DEGLI ETRUSCHI Follonica 

AGROITTICA TOSCANA  Piombino 

SOLOMARE FERTILIA  Alghero 

ACQUACOLTURA PALMA D’ORO Stintino 

COMPAGNIE ITTICHE RIUNITE GOLFO ARANCI 

SARDEGNA MARICOLTURA OROSEI  

MARICOLTURE SARDE SANT'ANTIOCO  

COOPERATIVA PESCATORI DEL TIRSO CABRAS  

CROMARIS D.D. Crioatia/Italy 

SELONDA aquaculture Atene Greece 

CORFU SEA FARM S.A Greece  

NIREUS AQUACULTURE S.A. Greece 

PROTEUS SA Greece 

AQUABIOTECH GROUP Malta 

Marisland - Madeira Mariculture, Lda Portugal 

Scottish Association for Marine Science (SAMS), Regno Unito; 

Viking Fish Farm (VFF), Regno Unito; 

Longline Environment Ltd, Regno Unito; 

The Scottish Salmon Company (SSC), Scozia; 

Suf Fish Mariculture Ltd, Israele; 

GIFAS Ltd, Norvegia; 

DaithiO’Murchu Marine Research Station (DOMMRS), Irlanda; 

Seawave Fisheries Ltd (SW), Cipro; 

AQUAMAR - AQUACULTURA MARITIMA Portugal 

SATMAR (Societe Atlantique de Mariculture) France 

CULMAREX – PALMA DI MAIORCA (Aquicultura Balear) 

TENERIFE Gran Canaria (4 impianti) 
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