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AQUA -LIT project  
AQUA-LIT is an EASME-EMFF funded project that aims at providing the aquaculture sector 
with a sustainable toolbox of innovative ideas and methodologies to address the 3 main core 

aspects of marine littering: ǇǊŜǾŜƴǘƛƻƴ ϧ ǊŜŘǳŎǘƛƻƴΣ ƳƻƴƛǘƻǊƛƴƎ ϧ ǉǳŀƴǘƛŬŎŀǘƛƻƴΣ ŀƴŘ 

removal & recycling. 

To fulfil this mission, we will be 

working face-to-face with aquaculture 

farmers in three regional Learning 

Labs: at the Mediterranean basin, the 

North Sea and the Baltic Sea regions. 

In parallel, we will identify and cluster 

existing, upcoming and already 

implemented tools on marine littering, 

and we will further develop a 

platform and an app for providing the 

Ω¢ƛŘŜ ŀƎŀƛƴǎǘ ƳŀǊƛƴŜ ƭƛǘǘŜǊ ǘƻƻƭōƻȄΩΦ  

Lastly, we will ΨǎŎŀƭŜ ǳp the tƛŘŜΩ by 

ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ΨǇƻƭƛŎȅ ŦƻǊ ƭŜǎǎ ƭƛǘǘŜǊΩ 

set of recommendations, by 

showcasing the ΨŦǳƴŘƛƴƎ ŀ ǿŀǾŜ ƻŦ 

ǎƻƭǳǘƛƻƴǎΩ available for the sector and 

by coming up with a transferability 

plan for outermost regions.  

Through this, we expect to help all 

stakeholders from the aquaculture 

chain to increase the understanding, 

awareness and availability of 

solutions, so a potential 

transformation of the aquaculture 

sector towards a less polluting sector 

can become possible. 
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Definitions  
 

Globally, the term 'marine litter' is put forward in research and communication strategies in 

ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŘŜōǊƛǎ ŀƴŘ ǇƭŀǎǘƛŎ ǿŀǎǘŜ ƛƴ ŀƴŘ ǘƻǿŀǊŘǎ ǘƘŜ ǎŜŀΦ !ŎǘǳŀƭƭȅΣ ΨƭƛǘǘŜǊΩ 

has a strong connotation pointing at carelessly discarded items. Items that have been 

discarded incorrectly and/or deliberately at an unsuitable location.  

The AQUA-LIT project cooperates with stakeholders from the aquaculture sector. This sector 

deals with exceptional offshore conditions, storm events, etc. and consequently has 

unintentional losses of materials or equipment. To better represent the context, the word 

'debris' is used instead of 'litter' for those exceptional cases, if the distinction can be made 

correctly.  hǘƘŜǊǿƛǎŜ ǘƘŜ ŀǳǘƘƻǊǎ ǎǘƛŎƪ ǘƻ ǘƘŜ ǘŜǊƳ άƭƛǘǘŜǊέ ŀƭǎƻ ŘǳŜ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘǎΩ ƴŀƳŜ 

AquaLIT. 

 

  

 

Litter: consists of (anthropogenic, manufactured, or processed solid) items that have been 

deliberately discarded, unintentionally lost or abandoned, or transported by winds and rivers, 

into the environment. The term 'litter' has the connotation of been discarded incorrectly 

ŀƴŘκƻǊ ŘŜƭƛōŜǊŀǘŜƭȅ ŀǘ ŀƴ ǳƴǎǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴΦ ¢ƘŜ ǾŜǊō Ψǘƻ ƭƛǘǘŜǊΩ ƳŜŀƴǎ ǘƻ ŘǊƻǇ ŀƴŘ ƭŜŀǾŜ 

fabricated objects in the environment.   

Waste: any substance or material which is eliminated or discarded after primary use, or is 

worthless, defective and of no longer useful.  

Debris: rubble, wreckage, scattered remains of something that has been destroyed, pieces of 

rubbish or unwanted materials.  
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AQUA -LIT Me diterranean  Learning Lab 
report (D3. 3)  

Summary  
The AQUA-LIT project has conducted three regional and one virtual Learning Labs to engage 

with stakeholders and to identify the existing knowledge, expertise, tools, and best practices 

to help the aquaculture sector tackle the problem of marine littering. The aim of this report is 

to provide an oǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ ƛƴ the Mediterranean Sea region in 

preventing, reducing, monitoring, quantifying, removing and recycling aquaculture 

installations, gear or equipment that are lost or carried away by the sea.  

This report combines the outcome of two types of stakeholder engagement: an interactive 

workshop held on February 4th, 2020 in València, Spain, and 16 targeted stakeholder 

interviews from companies and organizations working and/or located in different countries in 

the Mediterranean Sea region (Spain, Italy and Greece). The stakeholders represented all 

stages involved in the life-cycle of an aquaculture farm: aquaculture farmers, researchers, 

start-ups, professional platform representatives, NGOs, national authorities, plastic 

manufacturers, consultancies etc. 

Most aquaculture stakeholders are slightly aware of the potential impact of plastic and other 

unsustainable gear and items in the marine environment, and show genuine interest in 

mitigating it. However, there is still a clear need for more attention regarding this issue. 

Therefore, these stakeholders were involved in the search for solutions and providing more 

specific information. In this context, they clearly pointed out (finfish and shellfish farmers, and 

farmer associations) the need to improve transparency, communication and collaboration 

among all the involved stakeholders, in order to reduce the impact of plastic and other 

unsustainable gear from aquaculture facilities. This was also a common understanding among 

all the participants, highlighted both in the personal interviews and the workshop. 

For all three core aspects (Prevention and Reduction, Monitoring and Quantification, Removal 

and Recycling), knowledge gaps and policy challenges are commonly identified barriers. To 

address these knowledge gaps, identifying all the potential sectors that could provide specific 

information, enhancing the communication among all involved stakeholders and raising 

general awareness form the basis of the solution. The potential collaborations, as a result of 

this network creation, could also be the basis for specific trainings, promoting cleaning-up 

initiatives and setting up the core of the regional, national and European legislation, and 

international good practices criteria. 
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To address the lack of specific EPR schemes, public waste management institutions should be 

the ones leading this network in collaboration with all the involved sectors. EPR schemes can 

only work if a clear development framework, including economic feasibility, is established in 

advance. 

Improved communication between the institutions and farmers, comprehensive and feasible 

criteria for the approval procedure and standardisation at a national level of those criteria 

applied in the aquaculture sector are key to solve the policy gaps that were detected by the 

attendants. 

This report will be combined with the parallel activities in the Baltic Sea (D3.1) and North Sea 

(D3.2) regions. The results obtained from this Learning Lab will help feed the AQUA-LIT έTide 

against Marine Litter Toolboxέ ǘƻ ōŜ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ό5ŜŎŜƳōŜǊ нлнлύΦ  

 

 

 

 

  

https://aqua-lit.eu/toolbox
https://aqua-lit.eu/toolbox
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1. What is an AQUA -LIT Learning Lab?  
A learning lab is a methodology for transforming systems with local stakeholders. It develops 

productive partnerships by forming inclusive problem-solving teams of multiple local 

stakeholders. They share common values and design behavioural support systems responsive 

to their diverse needs, strengths, practices and goals and develop locally meaningful, socially 

just, mutually valued, culturally acceptable and sustainable systemic solutions to a common 

problem. 

The AQUA-[L¢Ω aŜŘƛǘŜǊǊŀƴŜŀƴ Sea Learning Lab consists of two types of stakeholder 

engagement approaches (Figure 1): 

 Interactive workshop. 
 Interviews with stakeholders using standardised questionnaires.  

The AQUA-LIT interactive workshop is facilitated using a participatory method and encourages 

knowledge sharing and co-creation in order to develop a mutually valued and acceptable 

toolbox, which could become exemplary and point out the path for other sectors. Three 

Learning Lab workshops are organised by the AQUA-LIT partnership at three different 

locations. Each of them focuses on a specific sea basin: the Baltic Sea, the Mediterranean Sea 

and the North Sea. An additional virtual learning lab consisted of a webinar-type of 

stakeholder engagement that did not focus on a specific region, but rather on the potential 

solutions and ideas to tackle marine litter at different stages: prevention & reduction, 

monitoring & quantification, and removal & recycling.  

The stakeholder interviews help to better understand the state of play concerning the debris 

and litter management by the aquaculture sector and to identify the needs, barriers, 

strengths, good practices, opportunities and existing tools for preventing, reducing, 

monitoring, quantifying, removing and recycling the debris and litter in the regions of the 

Baltic, Mediterranean and North Sea.  

The mobilization of stakeholders using a positive and non-incriminating methodology paves 

the way for novel co-developed and inclusive solutions. 

The interviews and the workshops - 'learning labs' for engagement across stakeholder groups 

focus on creation, observation and promotion of innovative actions. The learning labs provide 

a forum for mutual learning and work to aquaculture farmers, equipment manufacturers, 

engineering and construction compagnies, academic research groups, professional clusters 

and associations, NGOs, policy makers and implementers, port staff, certification bodies, 

waste processing compagnies and communicators.  

https://aqua-lit.eu/baltic-sea-learning-lab
https://aqua-lit.eu/mediterranean-sea-learning-lab
https://aqua-lit.eu/north-sea-learning-lab
https://aqua-lit.eu/virtual-learning-lab
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Figure 1: The AQUA-[L¢Ω Mediterranean Sea Learning Lab consists of two types of stakeholder engagement 
which aim to pave the way for novel co-developed and inclusive solutions. 

 

1.1. Learning Lab objectives  

The Mediterranean Learning lab aims at: 

 Creating an aquaculture stakeholder community to assess against marine litter;  

 Facilitate the exchange of knowledge, expertise, tools, and best practice in preventing, 

reducing, monitoring, quantifying, removing and recycling aquaculture facilities, gear 

or equipment that are lost or carried away by the sea;  

 Facilitate the adoption of successful existing solutions through capacity building; 

 Explore potential innovative solutions for marine litter reduction, removal and 

recycling; 

 LƳǇǊƻǾŜ ǘƘŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƴŜŜŘǎ ŀƴŘ ƳŀȄƛƳƛǎŜ ǘƘŜ transferability of 

the projectǎΩ findings and impact. 

 

 

Locallymeaningful, sociallyjust, mutuallyvalued, culturallyacceptable and 
sustainablesystemicsolutions to a commonproblem: marine debris from 

aquaculture activities 

An interactive 
workshop 
assembling

stakeholders 

Interviews 
with key 

stakeholders 
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1.2. Mediterranean  context  
1.2.1. Aquaculture facilities in the Mediterranean Sea. 

At a worldwide level, aquaculture represented 47% of the total fish production in 2016: while 

fishery production has not increased since the late 1980s, aquaculture has continuously 

expanded (FAO, 2018).  

Considering that in 2015 fish provided at least 15% of the average per capita intake of animal 
protein to more than 4.5 billion people worldwide (Bené et. al., 2015) and that the United 
Nations estimate than the human population will reach 9,7 bilion by 2050 (United Nations, 
2019), aquaculture is becoming essential in providing animal protein to a growing population.  
 
In the Mediterranean context, aquaculture (particularly mariculture) has increased noticeably 

since the 1990s (UNEP/MAP, 2012) due to a decreasing of the wild fish stocks parallel to an 

increase of consumer demand for fish (UNEP/MAP, 2012).  

In the Mediterranean Sea, a wide variety of finfish is farmed, of which the European seabass 

(Dicentrarchus labrax) is one of the main species. Most farmed European seabass are 

produced in floating sea cages, with a few produced-on land-based farms (Sandra et al., 

2019). The gilthead seabream (Sparus aurata) is the second most produced species in this 

region of Europe. This species is normally reared in sea cages, but some land-based systems 

can be also found (Sandra et al., 2019). According to producing countries, after Turkey, 

Greece is the largest aquaculture producer of seabass and seabream in the Mediterranean 

Sea, followed by Spain and Italy (Sandra et al., 2019).  

Atlantic bluefin tuna (Thunnus thynnus) corresponds to a quotum species present in both the 

Mediterranean and the eastern Atlantic Sea with a high market value. Due to the stagnation 

in the yield of the wild fisheries, countries are trying to exploit the quota to the fullest and 

raise wild-caught specimens in aquaculture conditions to increase the fat content. Malta, 

Croatia and Spain are countries bordering the Mediterranean Sea practicing tuna aquaculture 

in the greatest volume (Sandra et al., 2019). 

Regarding invertebrates farming, mussel species are a major aquaculture product in several 

European countries, namely the blue mussel (Mytilus edulis) and the Mediterranean mussel 

(Mytilus galloprovincialis) are the core of European production (Sandra et al., 2019). In fact, 

the production of aquaculture mussels is much larger than the production by mussel fishing 

(Sandra et al., 2019).  

In the Mediterranean Sea, France, Italy and Spain are the main producers of the 

Mediterranean mussel while Slovenia, Turkey, Greece, Croatia, Albania and Montenegro 

contribute to a lesser extent to the mussel production in this region (Sandra et al., 2019). The 

most common production method used in the Mediterranean countries is called άsuspended 
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rope cultureέ: mussels are attached to ropes that are suspended vertically in the water from a 

fixed or floating structure. This technique is suitable for sea with weak tides like the 

Mediterranean Sea and it is now is being introduced in the Atlantic Ocean. Mussels are 

harvested by raising the ropes out of the water and removing the clusters (Mussels, 2012).  

Regarding other species of invertebrates, most clams are cultivated in Italian waters. Other 

clam farming countries are France, Spain and Slovenia, while the oyster farming countries are 

France, Spain, Italy, Croatia and Malta. Main clam species include the pullet carpet shell 

(Venerupis pullastra), the grooved carpet shell (Ruditapes decussatus) and Japanese carpet 

shell (Ruditapes philippinarum) among others (APROMAR, 2019; Sandra et al., 2019).  

Marine macroalgae, or seaweeds, are traditionally harvested for the extraction of 

hydrocolloid for industrial purposes. EU macroalgae production is limited but the demand for 

edible algae is increasing in EU markets, and new production models and market stream are 

emerging (Sandra et al., 2019). Among the Mediterranean Countries, Spain (mostly red algae) 

and Italy (green and red algae) are the main producers (Sandra et al., 2019).  

 

1.2.2. Aquaculture in Spain, Italy and Greece  

The Mediterranean Sea Learning Lab aims to provide a general overview of the current 

barriers and proposed solutions to mitigate the impact of the non-organic marine litter and 

debris related to aquaculture in the Sea basin. However, in this framework, considering that 

the workshop took place in Spain, most of the stakeholder and interviews were Spanish. 

Nevertheless, Italian and Greek stakeholders were interviewed. Consequently, an outline of 

the specific situation in the three countries is included.  

Spain 

In Spain, mussel farming is by far the biggest sector of aquaculture in terms of production 

volume, representing three quarters of the total national aquaculture output (Sandra et al., 

2019). Mussel cultured in Galicia being the driving force: Galician production represents 97% 

of the total national mussel production, but this type of aquaculture can also be found in 

Catalonia, Andalusia, Valencian Community and the Balearic Islands (APROMAR, 2019).  

Regarding mussels, the most common reŀǊƛƴƎ ƳŜǘƘƻŘ ƛǎ ǘƘŜ άōŀǘŜŀέ ǿƘƛŎƘ Ŏƻƴǎƛǎǘ ƻŦ ŀ 

floating nursery suspended by a system of floats, consisting of a lattice (traditionally made of 

eucalyptus wood) of rectangular shape on which the mussels are attached to the hanged 

ropes (Mexillon de Galicia Cultivation Techniques, 2020). Long-lines can also be found in some 

areas of the country like Andalucía (APROMAR, 2019). 
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On the other hand, European seabass  (22,460 t in 2018) and gilthead seabream (14,930 t in 

2018) are the main marine finfish species produced (APROMAR, 2019) in Spain and are 

usually grown in floating sea cages, although tanks and ponds on land can be used as well 

(especially for hatcheries) (APROMAR, 2019). Rainbow trout (Oncorhynchus mykiss) is the 

most important freshwater species (18,856 t in 2018) (APROMAR, 2019). 

Moreover, Spain is a world leader in research focused on integral cultivation of Atlantic 

bluefin tuna (Thunnus thynnus). Nevertheless, the majority of the current tuna production in 

Spain is based on capturing the Atlantic bluefin tuna alive by fencing a traditional gear known 

as έŀƭƳŀŘǊŀōŀέ ŀƴŘΣ ŀŦǘŜǊǿŀǊŘǎΣ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ ŦŜŜŘƛƴƎ ǘƘŜƳ ƻƴ ƳŀǊƛƴŜ ŀǉǳŀculture farms 

(APROMAR, 2019). 

The marine microalgae farming is a growing and changing sector in the Spain: the annual 

production of manually collected algae (on foot or by diving) is approximately 12,000 t per 

year, and collection is concentrated in the Cantabrian and Galician coasts (APROMAR, 2014). 

Nowadays, there are some cultivation initiatives (which include Laminaria sp. and Gracilaria 

sp.) located along the northern and the Andalusian coasts of the country: 8.5 t of macroalgae 

were farmed in 2017 in Spain (APROMAR, 2019).  

Italy 

In Italy, more than 40 fish, shellfish and crustaceans species are cultivated. According to 

production, 97% of it is based on five species, which are rainbow trout, European sea bass, 

gilthead sea bream, Mediterranean mussel and Japanese carpet shell (FAO, 2015). 

The most important species cultured in marine and brackish waters are European seabass and 

gilthead seabream. The fattening of Atlantic bluefin tuna started in 2004 in cages in coastal 

areas of south Italy (Sicily, Calabria, Apulia, Campania) and stopped in 2012 (FAO, 2015). 

 

Shellfish production is mainly focused on Mediterranean mussel and Japanese carpet shell. 

Other species are grooved carpet shell and Pacific cupped oyster (Crassostrea gigas) with 

small productions, but representing a major diversification opportunity for shellfish culture 

(FAO, 2015). 

 

Greece  

Greek aquaculture is dominated by marine finfish farming in offshore cages, specifically of 

gilthead sea bream and European sea bass. These two species plus mussels species represent 

up to 97% of the Greek aquaculture production volume (FAO, 2016).  

Land-based breeding stations provide fry to the ongrowing facilities, which are mostly fish 

cages located in areas protected from severe weather conditions. Cage technology supports 

http://www.fao.org/fi/website/FIRetrieveAction.do?dom=culturespecies&xml=Crassostrea_gigas.xml
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large production volumes offshore, giving the advantages of mass production. Regarding 

mussel farming, traditionally, it was carried out in hanging parks located in shallow waters 

close to estuaries in the Northern part of Greece. Despite being partly mechanized, the work 

is now still labour-intensive (FAO, 2016). Indeed, along the Western coast of the Thermaikos 

Gulf (North of Greece) about 30,000 tons of mussels annually are being produced (between 

80-90% of the Greek mussel production). Mussel culture is grouped into three areas in the 

Thermaikos Gulf: the Estuary of the Axios River, the Estuary of the Loudias River together with 

the North area of the Aliakmonas River and the Pieria coast, South of the Aliakmonas River 

Delta. Two mussel farming techniques are practiced in these are: long-line and pole mussel 

farms. 

 
Figure 2: Distribution of aquaculture facilities for seaweed, shellfish and finfish in the Mediterranean Sea basin 

(Source: EMODnet Human Activities, duplicated from D2.2). 

Current threats 

The gear and structures which are used in these aquaculture facilities can sometimes be lost 

(after a storm, for example), discarded or abandoned. Big items like buoys can be easily 

tracked, but there is a remaining problem regarding small and non-durable items like mussels 

socks/nets, gloves or tags, which can easily end up in the sea and beaches (Sandra et. al., 

2019). 

In general, bivalve nets and bags were the most common items found mainly in neighbouring 

regions of countries with high shellfish farming activity (Western Mediterranean Sea along the 

coastline of Spain, France, Italy and Greece). This may give an indication of the potential 

source of the mussel nets found on these beaches. The second most common found item 

were fish tags. Interestingly, fish tags were most frequently found on Italian beaches and 
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beaches along the Adriatic Sea where no fish farms were registered according to the 

consulted databases. Hence, this could be an indication of fish tags possibly arriving by means 

of ocean circulation and hydrodynamics although tags could also be related to scientific 

research tasks (Sandra et al., 2019).  

In Spain, shellfish farmers contacted by AQUA-LIT suggested that plastic, extruded, tubular 

nets were the items that most frequently end up abandoned or dumped, as it is very difficult 

to recycle or reuse them (because of the fouling of organic material once they had reached 

the end of life). Cable ties were also cited as frequently littered. On the other side, buoys and 

nets were also reported as broken and lost elements. 

Despite the general awareness that these lost or abandoned items may cause an 

environmental problem, the lack of accurate monitoring data is considered one of the biggest 

challenges to be able to estimate their real impact. This is due to most of the aquaculture 

items that are found during clean-up activities are misclassified as fishery gear. 

In Italy, the accumulation of mussel nets on beaches and the seabed is a considerable 

problem. Mussel nets are found all over the Italian coast, not only nearby mussel farming 

facilities, but also further away, brought by currents, especially on the Adriatic coast.  In the 

last six years Legambiente, one of the most relevant and active environmental association in 

Italy, has monitored over 10 000 mussel nets during their beach litter surveys. On average, 31 

pieces per 100 meters of beach were found, with peaks on some beaches where it accounted 

for more than 70% of the total waste. According to studies conducted within the DeFishGear 

project, mussel nets are in seventh place of the top 20 most found objects on Adriatic 

beaches. These are also the third most abundant waste (8.4%) recorded on the seabed, with a 

density equal to 49 socks per square kilometre. On the Italian territory, the recorded density 

was considerably higher with 73 socks per square kilometre of seabed. Results from one of 

the various experimental Fishing for Litter projects in the Adriatic Coast, carried out by 

Legambiente in Porto Garibaldi (Comacchio, Ferrara province), reported that 80% of the 

"fished" waste in six months was represented by plastic socks from mussels farming activities. 

There is still no control or regulation of the management and disposal of used mussels socks, 

and often there are no collection points and well-defined recycling procedures in the ports 

(Legambiente, 2019).  

In Greece, mussel farmers are experiencing similar problems and barriers regarding waste 

management and litter prevention, especially concerning mussel nets, which have been found 

in high quantity on beaches, muddy areas and seafloor, and plastic barrels, used as floaters in 

the long-line type of mussel culture. A Greek mussel farmer interviewed declared to lose 

around 3-5 barrels per around 1,000 square meters of long-line mussel culture per year. 

Moreover, due to big storm events, he usually loses approximately 15% of the production, 

meaning that mussel socks detach from the ropes and sink to the sea bottom; therefore, 

around 100 kg. of nets and plastic ropes are lost every year from his farm.  

https://www.legambiente.it/
http://www.defishgear.net/
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Apart from those operating under a permit, there are still many mussel farms operating 

illegally (without an official license), mainly in the area of Axios Delta (Chalastra).  

 

1.2.3. The three main core aspects to tackle marine littering 

 
 
PREVENTION & REDUCTION  
 OF MARINE LITTER  

Prevention and reduction of marine litter and debris is the first component to 

tackle marine littering. Over the past year, regional and local plans have built on this principle. 

In this sense, preventing and reducing marine litter in the Mediterranean Sea is the main 

objective of the Regional Plan for Marine Litter Management in the Mediterranean (UNEP, 

2013). Appendix 1 of this document consists of a work plan with a timetable for the 

implementation of the relevant Articles of the Marine Litter Regional Plan, some of which are 

strongly related to the aquaculture litter. 

 

 

MO NITORING & QUANTIFICATION  
OF MARINE  LITTER  

One of the main challenges that occurs in addressing marine littering from 

aquaculture facilities is quantifying and monitoring litter or debris derived from these 

practices. In general, as in other EU coastal Member States, monitoring marine litter needs to 

be done in regard to Water Framework Directive chemical (12 nm from baseline) and 

ecological (1 nm from baseline) status of coastal waters. 

There are several monitoring protocols (UNEP, 2009, MSFD/Galgani et al., 2013, UNEP/MAP, 

2014), which take into consideration a standard list of categories of litter items in order to 

enable the comparison of results amongst the different regions. However, in the case of 

aquaculture items, most of these are quantified and monitored as fishery derived items, 

causing a big gap of knowledge that needs to be addressed for a proper litter sector 

management.   
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REMOVAL & RECYCLING  
OF MARINE  LITTER  

The third component, which was assessed during the learning labs, is removal 

and recycling of marine litter and debris.  The Regional Plan for Marine Litter 

Management in the Mediterranean also focuses on recycling and reusing litter (UNEP, 2013). 

Procedures and regulations vary among the states and even regions in each country. 

Nevertheless, recycling of collected non-organic litter can be very difficult due to potential 

high levels of material degradation. Moreover, some items used in aquaculture facilities, such 

as ropes or nets, consist of multiple types of plastics, which makes it difficult to recycle them. 

Besides that, biofouling on ropes or nets makes it even more challenging to properly remove 

and recycle these items. Additionally, the lack of specific disposal areas for aquaculture items 

in ports makes it difficult to enhance and facilitate the involvement of the fishermen and 

aquaculture farmers in the removal and recycling process. 

 

1.2.4. What are the key issues / Challenges? 

 

Current political, social, economic, technological and environmental challenges have to be 

taken into consideration when addressing the issue of marine litter from aquaculture 

activities. 

POLI TICAL  AND LEGAL  

Regulations on aquaculture facility licensing and monitoring differ widely across the 
Mediterranean countries and depends usually on the characteristic of the aquaculture facility 
(proximity to the shore, dimension of the farm etc.) and on the bureaucracy of the licensing 
process (type of authorities involved). 

In some cases, the aquaculture sector in the Mediterranean countries suffers of a lack of 
specific waste management protocols; this is reflected by the fact that sometimes offshore 
farms such as mussels farming, as said before, are not provided with waste collecting and 
disposal sites. In some specific cases, like Spain, there is a lack of sufficient coordination 
between the state, regional and municipal levels regarding the political-administrative 
framework.  Finally, regarding some of the national environmental regulations, it is noted that 
a policy related to non-organic marine litter management is lacking.  

ECONOMIC  

Economic challenges are mainly related with little resources available to invest by farmers for 

effective marine litter prevention and monitoring, as well as for a good upcycling or 
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downcycling of the materials used. Besides, the use of alternative materials (such as 

biodegradable materials for mussel socks) can be hardly taken as a good alternative due to 

the higher costs. Other economic challenges arising from the conflict of interest between 

different businesses and stakeholders is the use of space (e.g. disposal point not possible due 

to a nearby touristic zone). 

SOCIAL/CULTURAL   

In relation to the social/cultural aspect, there is a lack of awareness regarding the harm and 

the impact of non-organic marine litter or debris associated to the aquaculture sector, at all 

levels: policy makers, waste management organizations, manufacturers, farmers, etc.  

AVAILABLE DATA  

Non-organic marine litter quantities related to aquaculture are currently underestimated and 

difficult to measure. This data-gap is due to the lack of unambiguous criteria in current 

monitoring protocols (such as the MSFD master list) and the lack of training on the 

identification of the gear which is found during clean-up and litter collection initiatives. 

Moreover, aquaculture items, as previously mentioned, are usually considered under 

άŦƛǎƘŜǊƛŜǎ ϧ ŀǉǳŀŎǳƭǘǳǊŜ ŎŀǘŜƎƻǊȅέ, not allowing a proper distinction between the two 

sectors.  Finally, the monitoring programmes are not harmonised throughout the regions as 

there is a lack of standardization and compatibility between the methods used and, 

consequently, the results obtained and provided. 

TECHNOLOGICAL  

To be able to fulfil the fishery demand, Mediterranean aquaculture has expanded from land-

based and inshore facilities to mariculture facilities, especially in relation with finfish. In Spain, 

sƘŜƭƭŦƛǎƘ Ƙŀǎ ōŜŜƴ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ŦŀǊƳŜŘ ƛƴ άōŀǘŜŀǎέ ŀƭǘƘƻǳƎƘ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ǎƻƳŜ ƭongline 

tests along the coast of the country. This requires the development of new innovative 

technologies that consider marine habitat types and mitigation of impacts on marine 

biodiversity derived from the aquaculture practices and debris loss. Multidisciplinary 

technologies and advances should focus on eco-friendly materials and devices, and 

sustainable practices that take different indicators of the Sustainable Development Goals of 

the United Nations into account.  

ENVIRONMENTAL  

On the one hand, the Mediterranean Sea is one of the areas most affected by marine litter in 

the world, mainly because human activities (e.g. tourism, maritime traffic and highly 

urbanized coastal areas) generating considerable amounts of waste that end up in the sea, 

ŀƴŘ ŘǳŜ ǘƻ ǘƘŜ ōŀǎƛƴΩǎ ƭƛƳƛǘŜŘ connection with other waters (UNEP/MAP, 2015). 
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On the other hand, despite the development and expansion of aquaculture activity over the 

last 30 years, there has been no general awareness raising on marine litter produced by these 

activities. 

As a result, and in contrast to fisheries, little is known about the impact of aquaculture litter 

on marine ecosystem and biodiversity. However, it is widely known that marine litter impacts 

biodiversity through ingestion, entanglement and colonization/rafting (Deudero and Alomar, 

2015). Moreover, marine litter (mainly plastics and microplastics) have been identified in wild 

commercial species such as Atlantic Blue tuna, red mullet fish (Mullus surmuletus), anchovies 

(Engraulis encrasicolus), bogue (Boops boops) and sardines (Sardina pilchardus), as well as in 

other least consumable species such as the blackmouth catshark (Galeus melastomus) 

(Romeo et al., 2015; Alomar et al 2017, Nadal et al 2016; Alomar and Deudero, 2017; Compa 

et al, 2018, Ríos-Fuster et al., 2019).   

According to recent scientific research, polyethylene terephthalate (PET), which is an 

important polymer making material used in aquaculture facilities, is one of the most 

frequently found plastic polymers in the marine environment and the digestive system of 

biota (Alomar et al., 2020, Compa et al., 2020; Compa et al., 2019, Alomar et al., 2016).  
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2. Learning Lab workshop for the 
Mediterranean Sea basin  

 

2.1. General descr iption   

The Mediterranean Sea basin interactive workshop took place on February 4th, 2020 at the 

Fundació Universitat Empresa ς Universitat de València (ADEIT) venue (València, Spain), from 

9.30 a.m. to 3 p.m. Due to English language limitations, and in order to facilitate the 

participation and communication for those attending, the workshop was carried out in 

Spanish.  

A total of sixteen Spanish aquaculture stakeholders plus 6 members of the AQUA-LIT team 

attended the workshop.  

In order to have harmonized learning labs across the three basins, it was organized following 

the guidelines documented in D3.1 Ω!v¦!-[L¢ [ŜŀǊƴƛƴƎ [ŀōΩǎ [ŜŀŘƛƴƎ [ƛƴŜǎΩ deliverable. A 

save-the-date, invitation and agenda were given out to participants (Annex a) and all 

participants were provided with a certificate of participation (Annex b). The presentations, 

pictures and a short news item on the learning lab are presented at the AQUA-LIT project 

website. 

The session started with the plenary session, including:  

- An overview of the marine litter in relation to the aquaculture activities in the 
Mediterranean Sea basin (by Salud Deudero, IEO-COB/AQUA-LIT Consortium).  

- An overview of the AQUA-LIT project (Mariana Mata Lara, Geonardo/AQUA-LIT 
Consortium and Carme Alomar, IEO-COB/AQUA-LIT Consortium). 

-  A summary of the Spanish government implication regarding the marine litter (Marta 
Martínez-Gil, Ministry for the Ecological Transition and Demographic Challenge and 
Pilar Zorzo, Research Center for Ports and Coasts-CEDEX).  

- An overview of the marine litter data related to aquaculture provided to the Spanish 
Government by the NGO Vertidos Cero (Estíbaliz López-Samaniego, Vertidos Cero).  

- And, finally, a summary of the main objectives of the workshop and expected 
outcomes (Maria Vidal Rigo, IEO-COB/AQUA-LIT Consortium). 

After finishing the plenary session, the attendants were splitted in three groups (Prevention 

and Reduction (component 1), Monitoring and Quantification (component 2), and Removal 

and Recycling (component 3)). Three rounds were hold for around 1 hour covering each topic. 

Once the three rounds had finished, the LL conclusions of each component were summarized 

by the AQUA-LIT facilitators to the audience, to aid the final discussion.  

https://aqua-lit.eu/mediterranean-sea-learning-lab
https://aqua-lit.eu/mediterranean-sea-learning-lab
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The discussion during the round tables was facilitated by using two triggering questions per 

group (printed and placed on each topic table in advance, Annex c). Multiple helping 

questions were also printed and placed on the correspondent table, with the aim to stimulate 

knowledge sharing and initiate the debate within the group (Annex c). 

 

2.2. Participants  

Sixteen participants from different sectors attended the workshop, 15 of which were based in 

Spain while there was one attendant from a Dutch consultancy. All steps of the aquaculture 

chain were represented in the Mediterranean Learning LabΥ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ōƻŘƛŜǎΣ bDhΩǎΣ 

governance and national authorities, environmental and aquaculture consultancies, scientific 

research, plastic producer associations, plastic technology centres, waste managers, farmers 

and farmer clusters (Table 1). According to gender equality, 75% of the participants (12) were 

female, while 25% were male (4) (Figure 3).  

All participants agreed on appearing in pictures taken during the workshop, which could be 

used for publication purposes.  

 
Figure 3: The participants of the AQUA-LIT learning Lab workshop for the Mediterranean Sea region. 
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TABLE 1 
Representation of the different aquaculture stakeholder groups at the Mediterranean Sea learning lab 

workshop. 

STAKEHOLDER GROUPS 
 

# 

1 Aquaculture farmers (fish, shellfish, seaweed) 2 

2 Equipment manufacturers (e.g. of aquaculture material & gear) 1 

3 Engineering, system design and construction companies 1 

4 Academic research groups 3 

5 Professional clusters, associations and platform representatives 1 

6 NGOs  1 

7 Governance (including policy makers & implementers, and port staff) 3 

8 Classification and certification bodies 1 

9 Companies processing waste (including waste recycling and incineration) 1 

10 Communicators (media, press, science communicators)  

11 Other (student, consultancy) 2 

 

2.3. Round tables  

Initially, as specified in the Grant Agreement (GA), each of the three Learning Labs of the 

AQUA-LIT project was supposed to focus on one specific element of the three core aspects 

analysed in the project, namely: North Sea Learning Lab focused on Prevention and 

Reduction; Mediterranean Sea Learning Lab on Monitoring and Quantification; and Baltic Sea 

Learning Lab focused on Recycling and Removal. 

Eventually, considering that one of the main objectives of the project itself is to provide a 

complete overview of the situation of marine litter regarding the aquaculture activities in the 

three regions, and due to the differences regarding policies and other aspects among the 

three study basins, it was decided to discuss all three core aspects in each workshop. 

Therefore, three tables were located in the room were the Mediterranean workshop took 

place, one per each waste management component: Prevention and Reduction (Table 1), 

Monitoring and Quantification (Table 2) and Removal and Recycling (Table 3) (Figure 4). 

AQUA-LIT Consortium members were in charge of stimulating the discussion per table and, 

therefore, per component. In the case of the Mediterranean Learning lab, there was 1 

member of the AQUA-LIT Consortium acting as reporter and facilitator for the Prevention and 

Reduction table (Table 1), while 2 members (1 facilitator and 1 reporter) for the Monitoring 

and Quantification topic (Table 2) and also 2 members (1 facilitator and 1 reporter) for the 

Recycling and Removal discussion (Table 3). Each facilitator and table held the specific 

triggering and helping questions developed for the workshop. 


























































































































