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1 SUMMARY 

On 15th January 2020, TAPAS project partners and stakeholders attended the TAPAS project 

closing conference at Scotland House in Brussels.  

This document is Deliverable 9.7, the proceedings for the final TAPAS conference, hosted as part 

of the EU H2020 TAPAS (Tools for Assessment and Planning of Aquaculture Sustainability) project. 

The conference was held to give partners the opportunity to present the work that carried out 

during the project, some of the technologies that were developed, and the applications of these 

to European aquaculture. The Aquaculture toolbox was also explained and demonstrated.  

The document includes and introduction to the conference, details of the venue and programme 

and summaries of the presentations that were given at the conference. It also features pictures 

of some of the presenting partners. The conference presentations were given by: Laurent Barille 

(UN), Stefano Ciavatta (PML), Trine Dale (NIVA), Lynne Falconer (UOS), Pierre Gernez (UN), Hanne 

Kaas (DHI), Arnaldo Marin (UM), Pauline O’Donohoe (MI), Nikos Papandroulakis (HCMR), Andreu 

Rico (IMDEA), Stefan Simis (PML), Trevor Telfer (UOS) and Manolis Tsapakis (HCMR). Malcolm 

Beveridge and Paul Tett from the TAPAS project Advisory Board gave a key note talk presentation 

and moderated open discussions, respectively. 
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2 Introduction 

2.1 Introduction to the Conference 

TAPAS is a four-year EU Horizon 2020 collaborative research project, which began in March 

2016. The TAPAS consortium is made up if 15 partner organisations including research 

institutions, SMEs and regulators from across Europe. The project aims to promote and 

consolidate the environmental sustainability of the European aquaculture.  

Aquaculture is the fastest growing food production sector in the world. However, the EU self-

sufficiency in terms of seafood is low, with nearly 70% of the seafood consumed being 

imported. To turn this situation, EU member states prepared national strategies for an 

ambitious 25% growth by 2020. The TAPAS project will provide scientific research data about 

aquaculture sectors in both marine and freshwater environments to sustainably support this 

action. 

The outcomes include the development of the Aquaculture Toolbox, a web-based tool to help 

decrease the licensing time for new and existing developments, enhance the public image of 

aquaculture and to gain a better understanding of the sustainability of aquaculture in the EU.  

The sustainability of aquaculture must be ensured by applying a holistic view in developments 

as well as in the management of existing facilities. This method is described in the aspects of 

the ecosystem approach to aquaculture (EAA) saying that aquaculture activities should always 

be within the carrying capacity of the ecosystem. The Toolbox includes modelling and 

monitoring tools to investigate carrying capacity categories of freshwater and marine 

aquaculture in terms of recent regulation, policies, and indicators of sustainability while 

remaining focused on the most relevant problems of the aquaculture industry. 

On 15th January 2020, project partners and stakeholders attended the TAPAS project closing 

conference at Scotland House in Brussels. Here, the Aquaculture Toolbox was explained and 

demonstrated, and partners presented the work they had completed using the tools identified 

in the toolbox. 

2.2  Venue, participants 

The final TAPAS conference was held at Scotland House in Brussels, Belgium. The final 

conference was held for stakeholders and partners. At the conference, partners were able to 

present the work they had completed during the TAPAS project.  

A total of 39 participants attended the final conference. The participant list consisted of 

partners and stakeholders from research institutions, academia, SMEs, and aquaculture 

industry. 

2.3 Program 

The opening session set TAPAS in the context of wider European Aquaculture. This session was 

followed by a session all about the Toolbox, including a demonstration and an opportunity for 

attendees to try it out. In the afternoon session partners exhibited the results of their studies 
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and technological and model development. The session wrapped up in the late afternoon with 

a presentation about the future implementation of the TAPAS project and a discussion.  

 

3 Aquaculture Toolbox 

3.1  Theory and reasoning behind the Aquaculture Toolbox 

Trevor Telfer of the University of Stirling opened the conference with a welcome and introduction 

to the TAPAS project, providing context of aquaculture in Europe and some of the licensing and 

regulations in Scotland and Norway. The presentation went on to explain how current fragmented 

approaches to licensing create additional challenges for the future of enhancing the 

environmental sustainability of aquaculture, and how the aims and objectives of the TAPAS 

project will help contribute to the sustainable growth of the European aquaculture sector. In a 

brief breakdown of work packages, participants were also introduced to the case studies and 

models used across Europe during the project. 

 

Consultant, Malcolm Beveridge explained the need for aquaculture production to increase as part 

of blue growth, in order to help meet the planet’s increasing demand for protein and nutrition. 

His presentation also stressed the need for this growth to be managed so that it can be done 

sustainably. Some of the key areas highlighted by Malcolm were alternative sources for 

aquafeeds, implementing of the UN code of conduct for responsible fisheries and adoption of new 

model technologies, such as cellular aquaculture. 
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Per capita fish supplies have doubled over the past half century. Much of this can be ascribed to 

the recent, rapid expansion of aquaculture, which now accounts for half of all fish and shellfish 

consumed. Aquaculture has the potential not only to address supply-demand gaps but also many 

of the Sustainable Development Goals, including those on poverty, hunger, health, work, climate 

and the aquatic environment.  

This presentation focuses on aquaculture and food and nutrition security. However, it also 

highlights that for aquaculture to fully realize its potential to meet the SDGs there must be a shift 

away from the current prevailing narrative of the sector’s role in fish supplies. 

The various sectors that comprise the Blue Economy have different associated costs and benefits. 

Countries must consult widely and adopt a strategic multi-sector approach in order to determine 

the role of the aquaculture sector within the Blue Economy. In some countries sectoral expansion 

may be limited because essential resources, such as space, are to be preferentially allocated to 

other sectors. Elsewhere, growth of aquaculture SMEs may be prioritised over that of 

multinationals in order to generate greater local economic impact. In yet other parts of the world 

growth of aquaculture may be guided to improving resilience to climate change or helping provide 

food-based solutions to poverty and hunger. 

With nearly 90% of wild fish stocks fully or overfished, it is widely believed that future growth in 

supplies must come from aquaculture. However, new, disruptive ‘clean fish’ technologies are also 

under rapid development. Three-D printing of fish produces contaminant free products that 

require little land or water, no fishmeal or fish oil, pose no welfare issues and produce little in the 

way of greenhouse gases. 
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Pauline O’Donohoe from The Marine 

Institute in Ireland presented policy 

recommendations and the future of EU 

policy for aquaculture, based on 

bottlenecks that already exist in the 

application process.  

Following three phases of consultation 

with industry, regulators and relevant 

stakeholders the bottlenecks facing the 

development and advancement of the 

European Aquaculture industry were 

identified through Work Package 2 of 

the TAPAS project. 

These bottlenecks included: 

• The time taken to determine a licence decision. 

• Poor communication with, within and between decision makers. 

• Negative perception of the industry. 

• Lack of political will to support or expand the aquaculture industry. 

• Costs involved in applying for a licence vary significantly across jurisdictions.  

• National and EU - legislation and regulatory frameworks are complex, both on an EU and 

a national level.  

• The number of licences varies between jurisdictions in terms of licences, permits, 

registrations, and other authorisations, which can be a significantly high number when 

totalled. 

• The Term and Ownership of licence was found to be too short which makes planning, 

investing and operating a business difficult. 

• Amending / Renewing licence - In many jurisdictions it is equivalent to a new application.  

• Policy - The need to implement national policies fully was highlighted. 

• Application Complexities - the number of licences required to operate is considered 

excessive. Simplification of the administrative process is needed.  

• Incomplete Applications - incomplete applications and request for further information 

and surveys during the process leads to time delays and increases the duration of the 

process. 

• Decision making - the process is complex, with Multiple agencies/Multi‐level governance 

involved. 

 

During consultation recommendations were drawn up to help alleviate these bottlenecks. As 

follows: 

• Develop a modern electronic licensing system focused on the provision of: 

o Formal timelines with real-time tracking. 

o Accessible guidance and procedural information for all users. 
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o Enhanced communication. 

o Flexibility to support new and emerging technologies. 

• Provide clear guidance for quantifying impact and balancing risk, with accessible and 

understandable tools to assist in quantification and risk assessment.  

• Develop and improve tools and environmental models, making them accessible to 

industry and planners, to assist with site identification, site optimisation and carrying 

capacity assessment. 

• Carry out real time, inexpensive, risk focused monitoring to assess the environmental 

impacts and monitor for potential impacts. 

• Level the playing field for costs of applying for, and fees applied to, aquaculture licences, 

particularly regarding environmental impact statement preparation. 

• Streamline aquaculture legislation by condensing the number of licences required to 

operate (and synchronising validity periods); incorporating operational flexibility into the 

legal framework and appropriate licence terms to support industry investment and 

planning, facilitating research using trial licence models. 

• Harmonise the implementation of EU regulations by reducing the variation in 

implementation including harmonising of procedure and requirements for EIS and EIA 

incorporating reference to the benefits and costs of aquaculture within regulation.  

• Encourage the implementation of the National Plans and the amended EIA Directive 

across jurisdictions to help simplify processes and administration. 

• Designate strategic national aquaculture zones as part of spatial plans where risk 

assessments, capacity and impact studies are carried out on an ‘area’ approach in advance 

of issuing licences, balancing considerations of economic growth and environmental 

protection with cumulative impacts of development. 

• Develop local scale, producer lead, communication platforms to facilitate dispute 

resolution between resource users, enhancing cooperation and developing a forum to 

represent local producers on a broader regional scale to input into local planning. 

• Develop public communication platforms to make monitoring information publically 

available, providing context, and to provide explanatory information about aquaculture 

to the media and general public. 

 

The Aquaculture Toolbox now contains relevant licensing and policy tools for applicants and 

regulators to aid in the licensing process taking into considerations these recommendations. 
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3.2 The Aquaculture Toolbox 

Hanne Kaas from DHI AS in 

Denmark, introduced the 

reasoning behind the 

Aquaculture Toolbox. The 

toolbox is a major 

dissemination platform for 

TAPAS tools which will 

communicate the needs for 

licensing of European 

aquaculture now and in the 

future, give guidance on 

best practice in regulation 

and performance, provide 

one-stop access to model and guidance tools to support aquaculture planning and 

management, support the  application by examples of use of model and guidance tools and 

support the “conversation” between all stakeholders. She demonstrated how stakeholder 

engagement throughout the TAPAS project has helped guide the content for the toolbox, with 

the most frequently demanded tools being models and those used for spatial planning. 

 

A Toolbox walk-through and demonstration was carried out by Lynne Falconer of the University 

of Stirling. 

 

 

3.3  Application of models to shellfish production 

Laurent Barille of the University of Nante, France presented information about how models can 

be applied to shellfish production to map and model growth potential. GIS tools can be used for 

site selection taking into consideration the current potential and climate-robustness of offshore 

areas in order to map industry relevant indicators such as days until market weight, conflicts in 

use of space, food availability and bathymetry. There is increasing demand and limitations for 
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available space for shellfish cultivation, the models can be used to determine if offshore sites 

are suitable for bivalve production.  

A range of models for shellfish production have been developed and applied as part of the Tools 

for Assessment and Planning of Aquaculture Sustainability (TAPAS) project (Falconer et al. 

2016). They operate at both near-field (defined as the farm to regional water body scale) and 

far-field (national water body to global scale) levels, for the planning and management of 

sustainable aquaculture. All relevant models for European shellfish production integrate a 

spatial dimension and combine organismal energy budget and ecosystem modelling, earth 

observation and Geographic Information System (GIS). Their spatial resolutions vary from 20 m, 

for Sentinel 2 observations of the tidal variability over oyster-farming areas (Gernez et al. 2017), 

to 12 km, for pan-European approaches (Palmer et al. 2019a). Earth observation combined with 

Dynamic Energy Budget (DEB) models were used to map industry relevant indicators (Palmer et 

al. 2020). As the increase in and expansion of aquaculture and other human activities in the 

nearshore coastal environment has resulted in limited available space, extending shellfish 

production further offshore was considered for France, the UK, and Norway (Palmer et al. 

2019b). Offshore shellfish production should be considered as a potential use via the 

implementation of the 2014 Marine Spatial Planning (MSP) EU directive. Site selection to ensure 

the feasibility and sustainability of aquaculture investments and activities was identified as a 

crucial step (Barillé et al. 2020, Falconer et al. 2019). Large-scale zoning has been demonstrated 

to highlight broad areas of interest, which can be targeted for more detailed or high-resolution 

investigation for farm-scale siting (Palmer et al. 2019 b). GIS-based Spatial Multi Criteria 

Evaluation (SMCE) showed that large areas are suitable for offshore shellfish aquaculture 

despite other existing uses of the offshore coastal area. SMCE tools should be transferred to 

stakeholders, and particularly to shellfish growers and representatives, to help them participate 

and self-advocate in the ongoing MSP debate and implementation. 

3.4 Satellite data and use in European aquaculture monitoring  

Sites that are deemed suitable for aquaculture and where aquaculture is already taking place 

can be monitored using satellite observation. Stefan Simis (Plymouth Marine Lab, UK) and 

Stefano Ciavatta (Plymouth Marine Lab, UK) introduced the conference to the use of satellite 

data in European aquaculture monitoring. There are challenges associated with using satellite 

monitoring for aquatic environments because of the resolution required to resolve water colour 

from land/cloud and atmosphere. Medium (300m) and high (10-100m) resolution satellite 

images can be used to identify harmful algal blooms and provide early warning for fish farming 

and aquaculture to help prevent losses. Satellite images can also be used to identify cages and 

aquaculture farm structures and in conjunction with models in order to produce 3D products 

for aquaculture site selection, monitoring and forecasting. 

This presentation covered the major challenges and opportunities associated with satellite 

observation in the near-coastal inland and inshore aquaculture domains. The advantages of 

high resolution (land) sensors and medium resolution (ocean colour) sensors were discussed. 

An overview of water quality remote sensing products (optical-biogeochemical water type 

zones, chlorophyll-a, turbidity and harmful algal bloom occurrence) is provided, as well as 

examples of data assimilation between remote sensing and biogeochemical modelling to reach 
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3D assessment capabilities. The presentation focusses on the use of optical satellite data for 

water quality retrieval, with additional examples of mapping aquaculture practises using radar 

(fish cages), and marine pollution (floating debris and vegetation). 

3.5 Does aquaculture provide ecosystem services? 

Trine Dale from NIVA, Norway, 

presented the ecosystem services 

provided by aquaculture in 

Europe. For extensive shellfish 

aquaculture these include coastal 

protection, nutrient removal, 

improving water clarity, and 

providing habitat and food. Her 

talk explained that the ecosystem 

services provided depend on the 

type of aquaculture and the 

characteristics of the ecosystem where it is located. Sustainability of Aquaculture and the 

ecosystem services it provides can be improved by minimizing the negative tradeoffs. This can 

be achieved by good site selection, species diversification and improving farm management and 

operating practices. 

3.6 Effective use of models for chemical regulation 

Manolis Tsapakis (HCMR, Greece) discussed how Marine Antifoulant Models can be used to 

predict the behaviour of antifoulants and aquaculture emissions in the water column and 

sediment. These models have shown concentrations for both to be higher in the summer 

months. This is thought to be because there is an increase in antifoulant use in the summer. 

When compared to data from a Greek case study, the results of the model were validated. 

This presentation gave a general overview on the use of veterinary medicines and other 

potentially toxic substances (heavy metals, antifoulant, disinfectants) in European aquaculture, 

and described the modelling tools available for assessing their environmental fate and 

ecological risks. Moreover, the models developed and tested in the three TAPAS case-studies 

were described. First, there was a general introduction to the hydrodynamic model developed 

by PML to assess the risks of emamectin benzoate and diflubenzuron in salmon cages located 

in Norwegian fjords. It is based on the Finite Volume Community Ocean Model (FVCOM) and 

calculates surface water and sediment concentrations over large areas, enabling impact 

assessments for several farms at the same time. Second, there was a general introduction to 

the Spanish case study, where the MAMPEC model was applied to calculate exposure of Cu 

leaching from antifouling paints in water and sediments from sea-bream and sea-bass farms. 

Moreover, several monitoring campaigns were used to assess the capacity of biofilms to act as 

indicators of farm pollution. Finally, the Greek case-study was presented. Similarly, to the 

Spanish one, the main objective of Greek case study was to validate the MAMPEC model for the 

chemical regulation of antifouling agents. The model was validated against in-situ data of Cu in 

the water column and sediment from an Allocated Zone for Aquaculture (AZA) in the Vourlias 
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Bay. The study shows that that during summer the predicted concentrations of total copper are 

higher than during winter for the water column and sediment due to the lower flow velocity. 

Thus, flow velocity is an important factor to reduce antifoulant wastes and their dispersion in 

the environment both in the water column and sediment. According to the results of this study, 

the model reproduces reasonably well the observed mean values and gradients for the 

dissolved copper for each season separately and for the copper in sediment. Thus, the model 

outputs could contribute to chemical risk assessment based on established threshold limits for 

water and sediment. 

3.7  Real-time monitoring and data collection for Aquaculture 

Marnix Laanen (Water Insight, Netherlands) and Nikos Papandroulakis (HCMR, Greece) 

presented examples of real-time monitoring and data collection technologies for aquaculture 

operators that were developed within the TAPAS project. These in situ tools can assist daily 

operations and long term modelling and reporting. Aquaculture Specific Profiler (ASP) are used 

for vertical profiles of the water from the surface to the bottom of the fish farm. It can provide 

data about the physical, ecological and chemical water quality with user configurable payload. 

Meanwhile Autonomous Underwater Vehicles can monitor the integrity of cage material by 

performing regular inspections of the cage material condition and transmitting alarms if 

problems (such as tears in the net) are detected.  

An optical sensor based observation system with solar panels and 3G connection, called a 

WISPstation, can be used for ecological water quality measurements by recording radiance and 

irradiance. It performs continuous and autonomous high-quality spectrometer measurements 

for water quality which can be used by aquaculture farms and regulatory bodies to assist in 

decision making.  

At the end of the TAPAS project, it has been concluded that the development of an effective 

AUV for aquaculture netting inspection is achievable and it has the potential to facilitate off-

shore aquaculture installations. High-frequency automated water quality monitoring with the 

WISPstations can provide real time information to aquaculture farms and regulatory bodies to 

assist with decision making. And finally, today’s technology advances can be effectively applied 

to the Aquaculture Industry, to enhance production and decrease operational costs. 

 

4 Implementing TAPAS recommendations and tools 

The implementation of TAPAS recommendations and tools was covered by Trevor Telfer 

(University of Stirling). The TAPAS project has several outcomes for exploitation including 

recommendations and guidance for changes to aquaculture policy in Europe; individual tools, 

models and methods for collecting data and information about aquaculture sites and the Toolbox 

for European aquaculture, which provides decision support for both producers and regulators. 

By utilizing these tools and recommendations, national level strategy and policies can be changed 

and/or developed, contributing to new or existing legislation and license processes, 
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administrative procedures can be simplified, and European aquaculture can benefit from growth 

through the coordination of spatial planning. 
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7 Presentations 

7.1 TAPAS Introduction 
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7.2 Aquatic Food Production and the Blue Economy 
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7.3 Bottlenecks, Policy Recommendations and Informing EU Policy  
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7.6 Satellite observation capabilities in European Aquaculture monitoring 
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7.7 Does aquaculture provide ecosystem services? 
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7.8 Effective use of models for chemical regulation 
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7.9 New in situ observation technology 
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7.10 Implementing TAPAS recommendations and tools 
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