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Summary 

 

Objectives - Under the general objectives to facilitate the future programming of aquaculture 

research at national, EU and Regional levels, this report aims at providing an overview on research 

needs in the Mediterranean aquaculture and recommendations to meet them.  

 

Rationale -  By bringing together stakeholders to develop and implement research priorities, it is 

intended to ensure that future research funding is strategic, coordinated and orientated towards the 

key challenges of the production sector whilst respecting the principles of sustainability. 

 

Results ï This report provides an analysis of the main constraints to aquaculture development 

and research activities that should be implemented to overcome the constraints identified  at 

Mediterranean level.  The study is based on the results of two on-line consultations with the 

involvement of about 150 aquaculture stakeholders. The methodology used in this study for 

collecting the  opinion of stakeholders is the Delphi (Hishamunda et al. , 2008). The consultation was 

aimed at: i) obtaining information and consensus on future trends of Mediterranean aquaculture by 

2030;     ii)  identifying knowledge gaps and constraints and iii) prioritizing research needs.  

 

The session on constraints included 84 items organized in 5 categories; the session on research 

needs was prepared according to the structure developed by EATiP (Thematic Research Areas 

and relative Goals and Sub-goals) and was re-adjusted following the comments and suggestions 

given by Mediterranean stakeholders during the first round of the Delphi survey (1^ Open Multi-

stakeholder Platform meeting, Rome). Participants were asked to rank the importance of the key 

goals (n=31) and key sub-goals (n=77) included in the eight Thematic Research Areas.  

 

The consultation and the analysis of responses was carried out both at Mediterranean regional 

level and at country level, and for the three main aquaculture 3 subsectors: freshwater fish, 

seawater fish and shellfish. This is a strategic issue because most constraints and research needs 

are characteristic for the three sub-sectors and need to be addressed at a sub-sector level. 

 

The level of participation to the consultation was good, around 300 experts were reached and 116 

participated.. The response rate was 38.9%.  The Delphi method resulted a reliable adaptive 

iterative tool, able to identify the consensus areas and prioritize the topics selected by participants.    
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Projections from the stakeholders on future trends in Mediterranean aquaculture provided 

indication for a smart and sustainable growth in the next 20 years at a rate of 1-4%. Almost 30% of 

stakeholders anticipated a growth > 5%, with the highest expectation of growth by stakeholders 

from  industry and NGOs. Mediterranean aquaculture will diversify by increasing ña fewò number of 

farmed species, and main species will remain the same, with sea bass and gilthead sea bream 

dominating Mediterranean aquaculture in both northern and southern countries. Stakeholders 

agreed that intensive in shore cage and land based tank systems for finfish culture will be partly 

replaced by offshore farming system. The highest rate of development is expected for two 

ecologically sustainable farming systems: integrated multitrophic aquaculture and closed-

recirculation system. There is a growing interest for conservative aquaculture and restocking 

activities, not really developed at regional level till now.  

 

The prioritization process enabled to determine the most important constraints to aquaculture 

development (Top-15), main objectives (Top-15 goals) and key research activities (Top-15 sub-

goals),  with a high consensus ( 70-75% share of the participants to the consultation). 

Á The most important category of constraints to  aquaculture development is related to 

governance in aquaculture (7 out of 15  Top constraints).  There is a need of ñsimplification 

of bureaucratic procedures in obtaining licensesò, improving administrative process and 

making aquaculture administration more organized, avoiding the overlap of too many 

legislations and competent authorities. This constraint is equally important for northern 

(Top-2) and southern countries (Top-4) and is considered the Top-1 constraint for shellfish 

culture. Interestingly it was ranked as the most important by stakeholders from research 

and industry sectors, as Top-2 by NGOs, but as less important for governmental 

Organizations.  

Á Administrative inefficiency in licensing also arise because of the lack of national policies in 

spatial planning, which resulted the second most important constraint for Mediterranean 

aquaculture. Lack of spatial planning is important for freshwater sector and shellfish (Top-2) 

and for seawater (Top-5) and both in northern countries (Top-3) and in southern countries 

(Top-6). Stakeholders recognized the importance of the regional strategy launched by the 

General Fisheries Commission for the Mediterranean (GFCM), which in 2012 adopted a 

specific resolution on the establishment of Allowed Zones for Aquaculture (AZA) and 

considered AZA as a priority for the responsible development and management of 

aquaculture in the Mediterranean and Black Sea (GFCM, 2012). 

Á The insufficient awareness of importance of aquaculture at decision making level and the 

insufficient political commitment to aquaculture development are perceived as two key 

constraints, mainly for northern countries. Taking into account the differences among 
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countries, it seems that the role of aquaculture is better recognised in north African than in 

European countries.  

Á The availability of national aquaculture statistics and efficient information system to 

exchange knowledge are recognized important by all category of stakeholders (cfr DL10), 

since both can play an important role in facilitating coordination and participation at regional 

level. 

Á Weak policies on market is considered a very important constraint  at regional level (Top-4), 

mainly related to lack of national (and regional) observatory of the dynamics of the 

Mediterranean market, scarce knowledge about consumer perceptions and preferences 

choices, and lack of harmonized policies for market and trade at regional level. The lack of 

self-regulatory initiatives between producers, retailers, consumers association to increase 

the competitiveness and sustainability of the aquaculture sector is perceived as a key 

constraints at Mediterranean level (Top-12), but surprisingly not by producers category. 

Á Negative perception of aquaculture is considered a major threat to future development (Top 

7). The lack of media campaign on aquaculture-related benefits  is  particularly important 

for the freshwater fish sector (Top-3) and the marine fish sector (Top-7), mainly because 

the misinformation on potential externalities of intensive aquaculture. 

Á In south Mediterranean countries, the limited entrepreneurial skill at farm level (Top-3) and 

in  developing programs and business plan (Top-7) are identified as key constraints. Both 

are linked to the lack of research/farmer/extension services, mainly important for southern 

Mediterranean countries (Top-9).  

Á Feed cost has ranked as the Top-1 constraints for both the freshwater and the seawater 

fish sectors.  

 

V The most important key goal for Mediterranean aquaculture is the efficient utilization of 

research outputs and knowledge transfer (Thematic Area 6 - Knowledge Management). It 

ranked the Top-1 position for the marine fish and shellfish sector and the third position for 

the freshwater sector. It was recognized as the Top-1 priority for research, industry and 

NGOs stakeholders. The research areas TA6 - knowledge management- dominated with 

four goals in the list of Top-15.  

V Good governance in aquaculture and planning came out as a key issue for both southern 

and northern Mediterranean countries, for all aquaculture sub-sectors and all categories of 

stakeholders. Four goals (out of 15) are within the Socio Economics & Governance (TA8) 

and the development of national policy for aquaculture ranked the Top-2 position.  

V Two Top key goals were related to the quality of products, consumer perception and safety 

of aquaculture products (TA1).  
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V Two goals concerning aquatic animal health and welfare (TA7) received great attention. 

Future research should aim at developing diagnostic tools to prevent and control 

pathologies in aquaculture species (Top- 11) and to get a better understanding of the 

interactions between host and pathogens (Top-10).  

V One goal concerning the environment (TA5) was ranked in the Top-15 and aim at reducing 

the impact of aquaculture on the environment (Top-12).  

V Surprisingly, only 1 key goal from TA4 - Sustainable feed production - was ranked among 

the Top-15, and is linked to the quality and safety of aquaculture products. However, when 

the analysis consider the three aquaculture sub-sectors separately, the freshwater and 

marine fish sector recognized the ñTechnologies and system to reduce feed costò as the 

Top-goal. 

 
The results of the on line consultation were used to develop the AQUAMED Plan of Action (PoA).  

It is based on the 8 Top constraints prioritized by stakeholders and related goals (18) and sub-

goals (24) identified at Mediterranean level, and for aquaculture subsectors (freshwater and marine 

finfish aquaculture, shellfish). Eight working groups were established, involving stakeholders for the 

identification of the main activities necessary to overcome the constraints, achieve the goals and to 

build up the PoA (see http://www.aquamedproject.net/). 

¶ WG 1 - Simplify Administrative Procedure for Licensing 

¶ WG 2 - Spatial Planning for Aquaculture Development 

¶ WG 3 - Policy for Market and Consumers 

¶ WG 4 - Sustainable Feed 

¶ WG 5 - Environment and Food Safety 

¶ WG 6 - Knowledge Management and Transfer 

¶ WG 7 - Disease Management in Aquaculture 

¶ WG 8 - Environmental Management and Governance. 

 

The topics listed in the recommendations session of this study should be considered for the 

development of the AQUAMED Research Agenda for Mediterranean aquaculture and could serve 

to facilitate the debate among stakeholders.  

The Top-five research activities recommended for the AQUAMED Research Agenda are:  

 

1. Transfer of research outputs to the industry ï ñSet up a group of economic interest involving 

Industry, Research, Policy Makers ñ    

2. Technologies and system to reduce feed cost - ñFind new alternative sources of material to 

replace fish meal and fish oil in aquafeed compositionò  

3. Communication and marketing strategies to improve consumer perception and increase the 

consumption of aquaculture products ï ñMarket Intelligenceò  

4. Support to the simplification of administrative process (time, costs, burden) for licensing 

Collection and harmonisation of laws and procedures and guide to administrative process      
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5. Support to the territorial planning and to the identification of allocated zones for aquaculture 

ñIdentification of criteria for site selection and monitoring in aquaculture  

 

Research priorities are also presented to on the basis of their immediacy to be accomplished: short   

( 1-3 years), medium   (4-7 years) or long term (>7 years). 

 

The AQUAMED Agenda proposed in this study has some similarities with the strategic position 

paper ñScience in support of the European fisheries and aquaculture policyò prepared by EFARO 

and with the SRIA developed by EATiP for the Mediterranean aquaculture. The AQUAMED 

Agenda also includes priority areas recommended in the ñStrategic Guidelines for the sustainable 

development of EU aquacultureò communicated by the Commission to the European Parliament, 

the Council, the European economic and social Committee and the Committee of the regions 

(COM 2013/229). It is strategic that the research priorities, validated in AQUAMED project using  a 

participatory approach, are integrated with the other relevant Agendas in order to  ensure that 

future research funds are orientated towards the most important challenges identified for 

Mediterranean aquaculture.  
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Introduction 

 
 
This report focuses on the identification of research needs for Mediterranean aquaculture sectors 

and on the formulation of recommendations on research priorities in order to facilitate the future 

programming  of research and technology development activities at regional level. 

 

To deliver practical results, this study is based on a step-process aimed at filling the two main 

objectives of FP7- Aquamed action: 

 

- to improve coordination of National and European aquaculture research activities in the 

Mediterranean region, in order to avoid duplication and fragmentation of research efforts 

-  

- to identify future research needs and streamline programming, based on the principle of 

ñmutual benefitò, in order to create the basis for the development of a sustainable 

Mediterranean aquaculture  

 

The survey was based on the participatory approach (FAO, 2010) 1and the involvement of 

stakeholders in all phases, with the objective of developing a shared vision  of the current strengths 

and weaknesses of Mediterranean aquaculture and of the needs for further knowledge based 

development. 

 

The process consisted in the following steps (fig. 1): 

1. Data collection on research sector at country level (DL10) 

2. Data analysis at country and regional level (DL10) 

3. Choice of  methodology for consultation on constraints and research needs 

4. Presentation of Delphi methodology  (Aquamed meeting, Paris, 2012) 

5. Development of the first Delphi questionnaire 

6. First Delphi consultation (58 stakeholders, 1st MSHP meeting, Rome, Nov. 2012)  

7. Data analysis  

8. Development of the second Delphi questionnaire  

9.  On-line consultation, GFCM- SIPAM web site  (January 2013) 

10. Data analysis  (over 100 responses from 13 Mediterranean countries) 

 

 

                                                
1
 FAO Aquaculture development. 4. Ecosystem approach to aquaculture (EAA). 

FAO Technical Guidelines for Responsible Fisheries. No. 5, Suppl. 4. Rome, FAO. 2010. 53p. 
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11.  Identification of the main constraints and research needs based on the priorization 

exercise by stakeholders 

12. Preparation of the results for building the Plan of Action - 8 thematic groups based on 

main constraints and associated goals and sub-goals  

13. Recommendations on strategic topics for the  AQUAMED Strategic Research and 

Innovation Agenda for Mediterranean aquaculture. 

14. Recommendation on strategic topics for the Plan of Action,  based on stakeholders 

priorization during the meeting (69 stakeholders, 2nd MSHP Meeting, Istanbul, May 2013) 

15. Recommendations on strategic topics for the  Strategic Research and Innovation Agenda 

for Mediterranean aquaculture, according to ranking. 

 

 

Figure 1. Synthetic view of the process of consultation and analysis for identification of research 

needs for Mediterranean aquaculture  
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1. Methodology 

The approach used for the identification of research needs at group of countries and at 

Mediterranean levels was the Delphi method. 

 

1.1 The Delphi method 

 

The Delphi method was developed by the Rand Corporation (USA) in the late 1950s (Dalkey and 

Helmer, 1963) 2 and is recognized as a powerful instrument to forecast technological evolution and 

future research. It has found application in different fields such as policy research, business 

forecasts, sales and marketing research, demographic predictions and fisheries management. 

 

Delphi method is useful whenever traditional forecasting methods - based on time-series 

regressions - are inappropriate and could produce misleading projections, and change are non-

linear and discontinuous. It recognizes human judgment as legitimate and assumes that the 

expertôs opinion can provide useful inputs in generating forecasts (FAO, 2009)3. 

 

In its standard form, the Delphi method consists of a group survey in which questionnaires are 

administered to a panel of experts in a manner protecting the anonymity of their feedback. 

It is an iterative process consisting of various survey rounds. Each round poses a series of 

questions (items) and respondents are asked to rank-order items or use a Lickert-type rating scale 

to prioritizes items. Feedback to the respondents between survey rounds allows participants to 

revise their earlier answers in light of the replies of the other members of the panel. The results 

obtained are then used to formulate the next round session (Tab. 1). The entire process 

synthesizes the expertôs opinion in a consensus building process.  

 

 

  

                                                
2
 Dalkey, N. and Helmer, O. (1963): An experimental Application of the Delphi Method to the Use of Experts. 

Journal of the Institute of Management Sciences, 9: 458-467. 

3
 Hishamunda, N.; Poulain, F.; Ridler, N. Prospective analysis of aquaculture development: the Delphi 

method. FAO Fisheries and Aquaculture Technical Paper. No. 521. Rome, FAO. 2009. 93p. 
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Table 1. Process in Delphi to build consensus (modified from Bishop, 2002)4  

DELPHI SEQUENCE 

Preparation 

Set the objectives/questions 

Select the panel of experts 

Design the instrument (Survey) 

Round 1 

Administer survey 

Analyze and disseminate results 

Discuss results and feedback 

Round 2 

Preparation of the second round survey 

Administer survey 

Analyse and disseminate results 

Discuss results 

 

The number of rounds is variable. The survey can be repeated as long as desired but usually is 

stopped when consensus is achieved, no new information is gained or there is no more 

cost/effectiveness advantage. Usually three rounds are sufficient. Whenever consensus is not 

reached, the thematic areas where experts disagree indicate field which need a deeper analysis.  

Questionnaire can be collected and discussed in different ways (Fig. 2).  

 

 

Figure 2. Example of Delphi method to collect expertôs opinion 

                                                
4 Understanding Delphi Studies: Society of Actuaries Meeting October 29, 2002, Boston, UH-Clear 
Lake 
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Synchronous: responses are collected through interviews, paper bullets or electronic voting while 

results are discussed through telephone conference, video conference or face to face.  

 

Asynchronous: responses are collected through mailed or internet survey while results are 

discussed through mail or internet discussion groups. 

 

Since the Delphi method obtain forecast surveying expertôs opinion, the selection of stakeholders 

for a Delphi study is critical. Experts should be identified and a nomination process used to select 

participants. Random selection is not acceptable, they should represent the context. The research 

scientist needs to locate and target individuals who have the knowledge and experience in the 

subject at hand, and are self-motivated. 

 

The Delphi method presents a number of characteristics and advantages: 

 

- expert opinion is a valid input to areas of research where unsure and incomplete knowledge 

exists and a consensus of experts is more accurate than the individual opinion of a single 

expert or of an unstructured group;  

- additionally expertôs anonymity facilitates the free expression of ideas avoiding bias arising 

from conditioned responses due to influences of the group leader, deference to a senior or 

from reluctance to abandon the own original position.  

- Anonymity also facilitates admission of errors when revising earlier answers during the 

successive rounds of the process. 

 

Forecast is qualitative, or semi quantitative, and can or cannot produce statistically significant 

results. The major statistics used for measuring consensus are measures of central tendency 

(means, median, mode) and statistical dispersion (standard deviations or quartiles). 

 

1.2 Application of the Delphi method to aquaculture 

The Delphi technique has been applied to aquaculture in several contexts:  

Å 1998. In US to develop criteria for aquaculture sustainability (Caffey, 1998)5 . Out of three 

criteria (economic, environmental and social), the experts judged the first to be the most 

critical for sustainability.  

Å 2003. In Chile to evaluate the full potential of the aquaculture industry (Ministerio de 

Economía, 2003)6. 

                                                
5 Caffey, R.H. 1998. Quantifying sustainability in aquaculture production. Louisiana State University, Baton 

Rouge, United States of America. (PhD thesis) 
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Å 2008. In South East Asia to evaluate the opportunity to use or non-use of horizontally 

integrated aquaculture for mitigating some harmful environmental effects of cage culture 

(Bunting, 2008) 7 

Å 2009. World basis by FAO to evaluate the prospective future of aquaculture in different 

regions of the world. It complements national and regional studies of aquaculture and 

estimated the actual expansion of aquaculture and constraints to further expansion. It also 

offered a way to assess different policy options for implementing change. 

Å 2009. International Center for Food Chain and Network Research, To assess the future of 

aquaculture research on a worldwide basis.  

Å 2011. Mediterranean area by GFCM-CAQ to assess environmental indicators and 

reference points (SHoCMed project) 

Å 2011. Mediterranean area GFCM- CAQ to select and prioritize sustainability indicators 

(InDAM project). 

 

 

1.3. Application of the Delphi method in the Aquamed project 

 

The Delphi method applied in this study was developed by ISPRA and relies on the opinion of a 

combined group of experts and stakeholders in aquaculture. The panel consisted of research 

scientists, aquaculture producers, extension representatives from governments, feed producers, 

non-governmental organizations (NGO) and consumers associations from the Mediterranean 

region. 

Delphi surveys were carried out between November 2012 and February 2013 and posted on line 

on the SIPAM-GFCM web site. 

 

  

                                                                                                                                                            
6
 Ministerio de Economía. 2003. La industria de la acuicultura en Chile. Programa de Prospectiva 

Tecnológica de Chile. Santiago, Chile. pp. 64. 

7
 Bunting, S.W. 2008. Horizontally integrated aquaculture development: exploring consensus on constraints 

and opportunities with a stakeholder Delphi. Aquaculture International 16(2): 153-169. 
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1.3.1 First Delphi Survey 

The objective of this Delphi exercise was to obtain the synthesis of the experts opinion on the 

future of research in Mediterranean aquaculture and to achieve a consensus on research priorities 

through the consultation. 

The panel of experts received an initial invitational mail to join the 1st^ Open Multistakeholder 

Meeting held in Rome on November 20th -21st 2012. An additional e-mail also informed them on 

the questionnaire of the Delphi to be run during the meeting and invited them to examine the 

questionnaire posted on line in order to become more confident with the methodology and the 

content. 

The questionnaire was available on the following URL:  

Session 1 http://forms.gfcmsecretariat.org/s3/Aquaculture-Research-1  

Session 2: http://forms.gfcmsecretariat.org/s3/Aquaculture-Research-2  

Session 3 http://forms.gfcmsecretariat.org/s3/Aquaculture-Research-3  

 

The questions included in the Delphi questionnaire were organized in 3 sessions: 

Session 1 & 2.  Identification of Research priorities for Mediterranean Aquaculture  

Session 3.   Towards a Mediterranean Strategic Research and Innovation Agenda  

 

The same Thematic Research Areas developed by EATiP within Aquainnova project were used 

(Tab 2).  

Table 2. The eight Thematic Research Areas (TAs) and relative goals and sub-goals included in 

the first Delphi questionnaire (Rome) 

Thematic Research Areas* 
Key 

Goals* 

Key  

Sub-goals* 

TA1-Product quality, consumer safety & Health 4 16 

TA2-Technology & systems 4 24 

TA3-Managing the biological lifecycle 4 22 

TA4-Sustainable feed production 5 19 

TA5- Integration with the environment 5 17 

TA6-Knowledge management 4 14 

TA7- Aquatic animal health and welfare 4 16 

TA8-Socio-economics, management and governance 3 17 

   * from FP7- Aquainnova project 
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In Session 1&2, participants in the survey were asked to examine and rank: 

Á the most relevant requirements that need to be accomplished (Key Goals) for 

Mediterranean aquaculture by 2025; 

Á to prioritize specific research activities (Sub-Goals) to be included in the Strategic Research 

Agenda for Mediterranean aquaculture by 2025. 

 

Participants were also invited to refine those goals and sub-goals believed not completed, missing 

or non appropriate for Mediterranean aquaculture. For this scope an additional field was available 

at the end of each TA and respondents had the opportunity to include notes, comments  and/or 

missing information. 

 

In Session 3 participants examined and ranked:  

 

Á challenges that should be prioritized in the Strategic Research and Innovation Agenda for 

Mediterranean aquaculture  

Á benefits could result from the development of a common and shared Strategic research and 

Innovation Agenda for Mediterranean aquaculture 

Á factors that could improve the efficiency of research in Mediterranean aquaculture  

Á actions that should be recommended to improve knowledge and innovation 

Á activities that could facilitate the implementation of AZA (Allocation Zones for Aquaculture) 

in coastal areas 

 

Participants to the 1^ Open Multistakeholder meeting (n=46) compiled the questionnaire on day 1 

(November 21st) and data were elaborated during the night, and then discussed in the second 

round on November 22nd using a face to face methodology, with the help of facilitators. 

 

Ranking was made using a five point scale (0= nothing; 1=Low; 2=Medium; 3=High; 4= Top, 

NA=Not Applicable) and values were transformed ( 1= nothing; 2=Low; 3=Medium; 4=High; 5 = 

Top, NA=Not Applicable) for data analysis. 

 

Analysis of data were made according to the following formula:  

 
×n

i=1 vi ai/ ×
n
i=1 ai 

 

where: a= number of answers ; v= value of the answers 

 
Data were analysed on the total of respondents and as a contribute of the different categories of 

participants (Industry, Research, Governance, NGOs and Other) 



21 
 

1.3.2 Second Delphi Survey 

 

A second questionnaire was elaborated on the results of the first survey and was launched on line 

between January 22nd and February 12 nd 2013.The questionnaire was prepared in four different 

languages (English, French, Croatian and Italian) and was posted for 3 weeks on the GFCM-

SIPAM web site. 

Stakeholders contacts for invitation were drawn from the ñStakeholdersò Database elaborated in 

the WP5 of Aquamed project. Stakeholders were assigned to four different groups according to 

their expertise in aquaculture (Research and Academy, Industry, Governmental and Non-

Governmental Organization - NGOs- and Other) and breakdown by country. 

The experts panel for each country was checked and missing categories or those with a small 

number of stakeholders were identified. Each Aquamed National Contact Point was then contacted 

to get additional stakeholders contacts and enlarge the group of experts participating to the survey. 

The final objective is to get a balanced representatives for the different countries and categories of 

stakeholders. 

A total of 298 stakeholders was invited via e-mail to participate to the Delphi exercise on January 

22nd and a second reminder e-mail was sent after ten days. 

The consultation process was aimed at: 

Å obtaining information and consensus on future trends of Mediterranean aquaculture 

Å identifying knowledge gaps and constraints and  

Å prioritizing research needs  

 

The survey consisted of 205 questions and was divided into 4 different sessions: 

Session 1. ñPersonal Informationò. Country, Expertise, I aquaculture sector expertise. 

Session 2. ñMediterranean aquaculture sectorò. Respondents were asked to give their 

perception on actual trends in aquaculture and by 2030. It consisted of seven questions (Tab 3) 

Session 3. ñConstraints to aquaculture developmentò. Respondents were asked to rank the 

most important constraints among 84 (Annex 1) organized in 5 categories of constraints (Tab 4). 

Constraints were ranked for freshwater and marine fish and shellfish sectors 

Session 4. ñResearch needsò. This session was prepared according to the comments and 

suggestions given by stakeholders during the first round of the Delphi survey (Rome meeting). The 

text of the questionnaire was changed as far as the list of goals and sub-goals. Respondents were 

asked to rank the importance of the new key goals (n=31) and new key sub-goals (n=77) included 

in the 8 Thematic Research Areas. 

The list of goals and sub-goals ranked by stakeholders in the second Delphi survey are reported in 

the Annex 2 and 3, respectively. 
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Analysis of responses  

 

Respondents were asked to rank each item on a 3 point scale (1=Low; 2=Medium; 3=High; 

NA=Not Applicable). An additional field was available at the end of each sessions to give 

respondents the opportunity to include notes and/or missing constraints, goals or sub-goals. 

 

Data from session 3 and 4 were analyzed using the following equations  

 

 

╢▒ 
В ●░▒
▪
░

▪►
 

 

where: 

Sj= Percent (weight) got by item j respect to maximum score of 

item j 

n= number of survey 

xij= score i for item j (question) 

r= maximum score that the item j could get 
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where: 

Sj= Percent (weight) got by item j respect to maximum score of 

each group 

n= number of survey 

xij= score i for item j 

r= maximum score that the item j could get 

k=number of items for each group (goals, sub-goals, 

constraints) 
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Data were elaborated on geographic base, according to production sub-sectors and stakeholders 

expertise: 

 

Mediterranean and country level Production sub-sectors Stakeholders 

North vs South countries 

EU vs non EU countries 

Country level 

Freshwater 

Marine 

Shellfish 

Governance 

Industry 

Research 

NGOs 

 

 

Table 3. Questions on ñMediterranean aquaculture sectorò included  in the 2nd session of Delphi  

MEDITERRANEAN AQUACULTURE SECTOR (2012-2030) 

Production volume 

Seafood consumption 

Seafood import 

Trend in the number of aquatic farmed species 

Importance of the aquatic species 

Factors that have contributed to the success of aquaculture development 

Importance of the husbandry systems/activities 

 

Table 4. Categories of ñConstraints to aquaculture development ò included in the 3rd session of 

Delphi questionnaire 

Dimension Category 
No. of 
item 

Technical 
Seed, feed, vaccines, breeding programme/genetic 
technology/sea food, technology/system 

13 

Environmental 
Pollution, water quality, algal bloom climate changes, escapee, 
predationé 

8 

Governance 

Administration 8 

Policies 13 

Access to capital & financing 8 

Economic Market 17 

Social 
Social aspects 7 

Human capacity, Extension services & Research 10 
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Table 5. Thematic Research Areas, key goals and key sub-goals included in the 4th session of 

Delphi questionnaire (n= number of item) 

Thematic Research Areas 
Key Goals 

(n) 
Key Sub-
goals (n) 

TA1- Product quality, security and safety 4 7 

TA2 -Technology and production systems 3 13 

TA3 - Management of lifecycles in culture conditions 3 8 

TA4 - Sustainable feed production and diet formulation in aquaculture 5 10 

TA5 - Interactions between aquaculture and the environment 4 14 

TA6 - Knowledge management 4 6 

TA7- Aquatic animal health and welfare 3 9 

TA8 - Socio-economics and management 5 10 
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2. Results of first Delphi survey 

2.1 First Delphi Survey (Rome) 

2.1.1 Partecipation to the survey 

A total of 46 experts completed the Delphi exercises during the 1st Open Multistakeholder Meeting 

(November 2012, Rome). Stakeholders were assigned to 5 different groups depending on their 

expertise (Research, Industry, Governance, NGOs, Other) (Fig 3). Fourteen Mediterranean 

Countries were represented (Fig. 4) 

 

Figure 3. Participants to the Delphi Survey (Rome): breakdown 

by stakeholders (n=46) 

 

 

Figure 4. Participants to the Delphi Survey (Rome): breakdown by country (n= 46)  

48% 

24% 

17% 

9% 2% 

Research Industry Governance NGO Other 

2% 
6% 4% 

4% 

11% 

11% 

9% 11% 

2% 

9% 

13% 

4% 

7% 7% 

Algeria Croatia Cyprus Egypt 

France Greece Israel Italy 

Lebanon Montenegro Morocco Spain 

Tunisia Turkey 

Expertise  n (%) 

Research  22 47.8 

Industry  11 23.9 

Governance  8 17.4 

NGO  4 8.7 

Other  1 2.2 

Country n (%) 

Algeria 1 2.2 

Croatia 3 6.5 

Cyprus 2 4.4 

Egypt 2 4.4 

France 5 10.9 

Greece 5 10.9 

Israel 4 8.7 

Italy 5 10.9 

Lebanon 1 2.2 

Montenegro 4 8.7 

Morocco 6 13.0 

Spain 2 4.4 

Tunisia 3 6.5 

Turkey 3 6.5 
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2.1.2 Relevance of the Thematic Research Areas (TAs are from the Aquainnova 

project) 

All the Thematic Research Areas are recognized as important by SHs which scored the TA5 - 

Integration with environment - as the most important (Fig 5) 

 

Figure 5. Relevance of Research Thematic Areas 

The TA 5 - Integration with the Environment - was the first option for Governance, Research and 

NGOs, together with the TA 4 - Sustainable feed Production - which was of major interest for 

NGOs. Industryôs stakeholders scored the TA1 - Product quality and consumer safety and health - 

as first priority (Tab 6). 

Thematic Research Areas Govern. Industry NGO Other Research 

TA1 Product quality, consumer safety & health 4.00 4.58 3.50 4.50 4.36 

TA2 Technology & systems 4.00 4.33 3.25 2.50 3.95 

TA3 Managing the biological life cycle 3.50 3.92 3.00 3.50 3.91 

TA4 Sustainable feed production 4.33 4.42 4.00 5.00 4.50 

TA5 Integration with the environment 4.50 4.42 4.75 4.00 4.77 

TA6 Knowledge management 4.33 4.42 3.50 4.50 3.86 

TA7 Aquatic animal health and welfare 3.83 4.25 3.75 5.00 4.09 

TA8 Socio-economics , governance 4.50 3.83 4.75 4.00 4.18 

Table 6. Relevance of Research Thematic Areas for different categories of stakeholders (high 

value in green, low value in red)  

3,0 3,5 4,0 4,5 5,0 

TA3 - Managing the biological lifecycle  

TA2 - Technology & systems  

TA6 - Knowledge management  

TA7 - Aquatic animal health and welfare  

TA8 - Socio-economics, management and 
governance  

TA1 - Product quality, consumer safety & health   

TA4 - Sustainable feed production  

TA5 - Integration with the environment   

Thematic Research Areas   
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2.1.3 Prioritization of Goals and Sub-Goals within the Thematic Research Areas  

 

The participants to the survey ranked the most important key goals (Tab 7) and key sub-goals (Tab 

8) for Mediterranean aquaculture. The key goals ranked as most important are those related to 

health and welfare (TA7), to socio economic and governance aspects of aquaculture (TA8), to 

environment (TA5), knowledge management and transfer (TA6) and to the quality of aquaculture 

product, consumers preference and safety of aquaculture products. 

Among 32 goals, goal 7.1 on the prevention and treatment methods in aquaculture and goals 7.3 

on studies on host pathogens interaction and development of new vaccines and 

immunomodulators received the highest priority (Tab 7). The importance of these 2 topics is also 

confirmed by the high rank of two sub-goals related to research activities on new vaccines and 

diagnostic tools in aquaculture (S.1.2.), and to get new knowledge on aquatic pathogens (S.1.1). 

Knowledge management and transfer (TA6) came out as a thematic of high interest (Goal 6.1), 

with 3 sub-goals in the Top-10 rank. Other strategic issue is the ñEnvironmentò (TA5) and special 

importance has given to the availability of appropriate tools for environmental governance (S.5.5) 

and to the development of new knowledge and tools for determine carrying capacity and 

management of biogenic waste emission for reducing environmental impacts from aquaculture. 

Ranking of sub-goals S.5.1.1 and S.5.1.2 confirmed the prioritization given by stakeholders for 

environmental research. 

In the Socio economic and Governance area (TA 8),  effective governance for a same 'level 

playing field' for aquaculture and an enabling environment for innovation and growth are the most 

important goals. Standardization of decision-making processes on aquaculture, using good 

principles of governance (TA8 S1.1), was the first sub-goal among 77. 
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Table 7. Results from Survey 1. Top 10 key goals for Mediterranean Aquaculture  

 

THEMATIC AREA TOP-10 KEY GOALS 

TA7: Aquatic Animal Health And Welfare 
G7.3: Use and develop best practice to optimise efficacy of treatments and prevention 

methods 

TA7: Aquatic Animal Health And Welfare 
G 7.1: Improve fish health and welfare by increasing the understanding of host pathogen 

interactions and to have access to effective vaccines and immunomodulators  

TA6: Knowledge Management GOAL 6.1: To manage knowledge effectively with the Mediterranean aquaculture sector  

TA7: Aquatic Animal Health And Welfare 
GOAL 7.2: Application of epidemiological principles to minimise the threat of existing, emerging 

and exotic diseases  

TA5: Integration With The Environment 
GOAL 5.5: To develop or adapt tools and measures in support of appropriate environmental 

governance for Aquaculture (Tools for environmental governance) 

TA8: Socio-Economics, 

Management&Governance 

GOAL 8.2: To establish an enabling environment for innovation and growth to allow 

aquaculture to realise its full potential  

TA8: Socio-Economics, 

Management&Governance 
GOAL 8.1: To promote effective governance - establishing a 'level playing field' for aquaculture  

TA6: Knowledge Management 
GOAL 8.2: Ensure the availability and efficient use of aquaculture research infrastructures 

across all boundaries to benefit the industry 

TA1: Product Quality, Consumer Safety & Health GOAL 1.2: Ensure the continuing safety of aquaculture products 

TA5: Integration With The Environment GOAL 1: Biogenic waste assimilation in ecosystems  
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Table 8. Results from Survey 1. Top 10 key sub-goals for Mediterranean aquaculture  

 

THEMATIC AREA TOP-10 SUB-GOALS 

TA8: Socio-Economics, Management 
And Governance 

S.8. 1.1 To standardize decision-making processes on aquaculture activities by employing good 
principles of governance (e.g. cohesiveness, openness, participation, effectiveness and accountability) 

TA7: Aquatic Animal Health And 
Welfare 

S.7. 1.1 Improve the understanding of host pathogen interactions 

TA7: Aquatic Animal Health And 
Welfare 

S.7. 1.2 Development of new vaccines & improvement of existing vaccines and diagnostic tests, including 
their application to all stages of finfish life cycles 

TA5: Integration With The Environment 
S.5.1.1 To establish a scientific based concept for the management of biogenic waste emission to open 
waters with relevant indicators for assessing chemical and ecosystem state  

TA6: Knowledge Management 
S.6. 1.2 To efficiently and effectively manage and transfer knowledge including the dedicated transfer to 
identified users and translation of research results for stakeholder uptake  

TA8: Socio-Economics, Management 
And Governance 

S.8. 1.3 To simplify legislation and reduce time from application to award of license 

TA6: Knowledge Management 
S.1.4 To promote sustainable aquaculture practices through the transfer and application of knowledge 
and technology, including the challenges of food production, environmental protection, product safety and 
economic viability  

TA6: Knowledge Management 
S.6. 1.1 To efficiently and effectively create knowledge that is focused on outcomes and impacts on 
industry and ensure that research effort is not duplicated  

TA7: Aquatic Animal Health And 
Welfare 

S.7.2.1 Improve understanding of transmission mechanisms of pathogens at all levels from farm, through 
country  

TA5: Integration With The Environment 
S.5.1.2 To determine assimilative capabilities and the environmentally acceptable critical loading rates of 
biogenic wastes per volume and per area of sea floor, including the contribution or ecological services of 
shellfish and macro-algae farmed in aquaculture locations  
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2.1.4 Comments and suggestions to the Delphi questionnaire by participants  

 

Participants in the survey suggested the revision of the structure of the Delphi questionnaire, 

mainly for the sessions related to the 8 thematic research areas and relative goals and sub-goals. 

The discussion on thematic research areas was organized in 8 working groups, one for each 

thematic area and was driven by Aquamed partners and observers (see the Aquamed report on 

the 1^ open Multistakeholder meeting). 

A short synthesis of the most significant comments/suggestions provided by stakeholders during 

the Rome meeting is reported below. The following were considered and included in the second 

Delphi questionnaire. 

 

General comments 

 

Á The questionnaire should be ñtranslatedò so that non-expert are able to give a more 

relevant response  

Á There are too many sub-goals and the evaluators are sometimes loosing the target  

Á The sub-goals are inconsistent with the goals  

Á Many sub goals should be grouped, because of the multi-disciplinary nature 

Á The sub-goals were relatively scientifically/technically complicated questions that were 

difficult to relate for non-experts  

Á The low score of some TAs (TA3) and several goals is probably due to an under-

representation of producers in the stakeholders panel.  

 

Suggestions 

 

A ranking strategy should be developed, which may be based on: 

Á geography  

Á long and short term  

Á production system (land based, cage culture, shellfish)  
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2.1.5 Towards a Mediterranean Strategic Research and Innovation Agenda (SRIA) 

 

Which challenges should be prioritized in Mediterranean SRIA? 

Sustainability was voted as the first challenge to be prioritized in Mediterranean SRIA by all 

categories of stakeholders, except for the category ñotherò which believe that knowledge and 

competitiveness will be the most important challenges. Sustainable management, seeking to 

balance economic social and environmental factors while creating public goods and economic 

growth, is considered the most important challenge for the future development of aquaculture. 

Stakeholders also recognized aquaculture potential contribution to sustainability, because of its 

high level of environmental sustainability and the efficient use of natural resources (Fig. 6). 

 

 

 

 

Figure 6. Main challenges for Mediterranean aquaculture. 
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Which factors could improve the efficiency of Mediterranean aquaculture research? 

Almost all factors were considered by experts as significant to improve efficiency of aquaculture 

research, getting a mean score between 4 and 5. Overall, the creation of network and platform for 

Mediterranean aquaculture was ranked as the first priority. The availability of funds (national, 

international) and the appropriate use of research funds were also ranked as Top priorities by 

stakeholders from Governance and NGOs. New methods to improve knowledge transfer to the 

industry and dissemination were ranked as first priority by participants from the industry and from 

ñotherò categories (Fig. 7). 

 

 

 

 

 

Figure 7. Factors to improve the efficiency of Mediterranean aquaculture Research. 
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Which recommendations should be considered in developing the SRIA for Mediterranean 

aquaculture? 

All options were ranked highly important (mean score >3). Research priorities relevant to end 

users and adoption of a multidisciplinary approaches were the most voted, suggesting the inclusion 

of all the components of sustainable development into research. Importantly, no additional missing 

goals were identified by the stakeholder. 

Integration of sustainable development principles into research priorities is mainly recommended 

by NGOs. According to the opinion of Governance, NGOs, research priorities in the SRIA should 

be planned at medium and long term. The relevance of developing a short term SRIA is less 

relevant for all the categories of stakeholders (Fig. 8). 

 

 

 

 

Figure 8. Recommendation for the development of a SRIA for Mediterranean Aquaculture. 
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Which benefits could result from a SRIA for Mediterranean aquaculture? 

Knowledge transfer and dissemination was the Top benefit that stakeholders envisaged from the 

development of a Strategic Research Agenda for Mediterranean Aquaculture. This potential benefit 

is mainly recognised by industry sector. 

Research stakeholders also believed that a common SRIA can improve international partnership 

and cooperation among countries. A better and more efficient use of research funds toward 

strategic objectives, avoiding duplication and dispersion of funds towards less strategic issues, is 

considered also important, and it is the first priority for Governance and NGOs representatives 

(Fig. 9). 

 

 

 

 

Figure 9. Potential benefits from the development of SRIA. 
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Which activities could facilitate the implementation of Allocation Zones for Aquaculture 

(AZA) in coastal areas? 

The question posed is related to the Resolution GFCM/36/2012/1 on AZA adopted in 2012.  

The most important activity to facilitate the implementation of Allocation Zones for Aquaculture 

(AZA) in coastal areas was the development of multidisciplinary indicators (Fig. 10). This indicates 

that stakeholders are fully aware of the multidisciplinary approach that AZA implementation 

required. Participants from Governance and Industry well recognised the need of improving the 

communication between the different Authorities involved in aquaculture planning. NGOs and 

ñotherò participants recall that the importance of participatory approach and the involvement of 

different categories of stakeholders in the implementation of AZA process (EEA, FAO). 

Stakeholders research ranked as the most important activity in the development of specific 

environmental programme. Monitoring programmes are also important to facilitate the 

management of space inside the AZA and the identification of mitigation measures for 

environmental protection. 

 

 

 

 

Figure 10. Key Issues for the implementation of Allocation Zone for Aquaculture (AZA). 
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2.1.6 Main outcomes from the first Delphi consultation  

 
The main outcomes of the Delphi questionnaire on i) research priorities for Mediterranean 

aquaculture and ii) towards a Mediterranean SRIA consist of the following: 

Á All Thematic Areas (TAs) adopted from the European Aquaculture Technology and Innovation 

Platform (EATiP) were considered as important by the SHs, with TA5 ñIntegration with 

environmentò selected as the most significant. However, most participants agreed that the 

questionnaire should be ñtranslatedò and a less technical language should be used to facilitate 

the participation of non-expert.  

Á The top key goals were dominated (1st, 2nd and 4th) by the TA7- Aquatic animal health and 

welfare, indicating the importance of future research in Mediterranean on focusing on 

preventive and therapeutic measures, better understanding of the interaction between host 

and pathogens and development of new vaccines. Two key goals were related to TA5, mainly 

concerning the development of tools for environmental governance and biogenic waste 

assimilation in ecosystems. TA6 ï Knowledge management and TA8- Socio-economics 

management & governance came out as a very important research area. Participants agreed 

on the needs to efficiently and effectively manage and transfer knowledge, to identified users, 

to create knowledge focused on outcomes and impacts on industry, to translate research 

results for stakeholder uptake and ensure that research effort is not duplicated 

Á Ranking of Top sub-goals reflected what was observed in the selection of key-goals, with the 

highest ranked sub-goal coming from TA8, and most of 10-Top sub-goals from TA7, TA5 and 

TA6.  

Á Sustainability was voted as the first challenge to be prioritized in Mediterranean SRIA followed 

by knowledge, policy and Institutional, competiveness while food security was ranked as the 

least one. Despite several factors were considered as significant by the participants to improve 

the efficiency of aquaculture research the creation of MSHP for Mediterranean aquaculture 

was however chosen as first priority.  

Á When a Strategic Research and Innovation Agenda (SRIA) for Mediterranean aquaculture will 

be developed, the first priority to be taken into account is the identification of research priorities 

relevant to end users. The adoption of a multidisciplinary approach, including all the 

components of sustainable development into research, is also recognized as very important .  

 

The SRIAïinduced potential benefits of the aquaculture sector included mainly knowledge transfer 

and dissemination and international partnership and cooperation. The importance of the SRIA for 

improving appropriate and efficient use of research funds toward strategic objectives was widely 

accepted by the SHs.  
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3 Results of second Delphi survey 

  

3.1. Participation to the online consultation 

The 298 stakeholders from 13 Mediterranean countries were invited to participate to the survey 

and 116 responses were received. Stakeholders were assigned to 5 categories according to their 

expertise (Research, Industry, Governance, NGOs, Other). The number of response from Italy was 

very high, 35 out of 116, which represents about the 30% of total responses (Fig. 11). In order to 

avoid any biased results, the number of responses for Italy was arbitrarily reduced, and only the 

first 13 responses received from the participants were included in the analysis. The breakdown of 

responses by country is presented in figure 12. The breakdown of responses from stakeholders 

according to the expertise category is presented in figure 13. 

Overall, response rate was around 40%.  

 

 

 

 
 
 
 

Figure 11. Participants to the second Delphi Survey (on line): 
breakdown by country (n=116) 
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Figure 12. Participants to the second Delphi Survey (on line): 
breakdown by country (n=94). For Italy the number of responses 
was reduced from 35 to 13. 

 
 
 

 

 

 

Figure 13. Participants to the Delphi Survey (on line): breakdown by stakeholder expertise (n=94) 
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Total 94 100 
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3. 2 Trends in Mediterranean aquaculture development 

 

Background 

Mediterranean aquaculture supplies 1,55 millions of tons and is valued 4,1 billion USD (FishStat, 

2010). Its growth is impressive: +3% in 2007 and 2008; +12.9 % in 2010, mainly due to 

aquaculture development in southern Mediterranean countries, mainly Egypt and Turkey. 

Aquaculture takes places in all GFCM- FAO countries, across all aquatic environments, freshwater, 

brackish, marine waters. Production in brackish and seawater was 1,159,955.67 tons and in 

freshwater 387,035.69 tons. Fish culture provides around 1,392,603 tons of fish (89%) and 

153,559 tons of shellfish. Globally Mediterranean aquaculture provided 40% of aquatic animal food 

for human consumption (FAO) at regional level  

Mediterranean aquaculture generates jobs for thousands of people in farms, food processing 

chain, extension services and research; however data are little known and statistics are not 

available. Statistics on Mediterranean aquaculture production (volume, value, environment and 

farming system) have been recently implemented through the GFCM SIPAM network. 

 

The session on Mediterranean aquaculture consisted of 5 questions on the perception of 

stakeholders of the actual trend and future trend of the aquaculture sector in the next 20 years. 

The purpose was not to predict how aquaculture might develop, but to use the projections to reflect 

on implication with respect to use of natural resources, economic and environmental impact, and 

on what change would be necessary.  

 

Trend in aquaculture growth 

Projections from the Stakeholders provided indication for a smart and sustainable growth of 

Mediterranean aquaculture in the next 20 years. Almost 50% of SHs agreed that aquaculture 

production will increase by 2030 at a rate of 1-4% per year (Fig. 14a) and 30% anticipated a 

growth > 5%. Despite some marked differences in the projections on production volume at country 

level (see Facts sheet Country Profile, elaborated by ISPRA and AquaTT), no important 

differences in growth were expected in south and north Mediterranean countries (Fig. 14b). The 

highest expectation of growth was predicted by Industry and NGOs stakeholders.  
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Figure 14 (a,b,c). Forecast of production volume in Mediterranean aquaculture by 2030 a) all; b) 
breakdown by north vs south countries; c) breakdown by stakeholderôs category. 
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Species diversification 

Aquaculture will diversify by increasing the number of farmed species. All categories of 

stakeholders predicted a certain degree of species diversification, even though more than 70% of 

them believe there will be an increase of a ñfew new farmed speciesò (Fig. 15a). The main species 

will remain the same, with sea bass and gilthead seabream dominating Mediterranean aquaculture 

in both north and south countries (Fig. 16a-c). In north countries, Mediterranean mussels (Mytilus 

galloprovincialis) will remain the most important shellfish species and blue fin tuna and meagre will 

increase. In south countries, flatfish (sole and turbot) and freshwater species like grey mullets, 

carps and tilapias will become more important. Interest in shellfish species will increase, mainly in 

mussel and less in clams.  

 

When asked which aquatic species would be important for Mediterranean aquaculture, 

stakeholders from industry and NGOs agreed that oyster, mussel, blue fin tuna, sea bass and 

other bivalves will be the top species in 2030. Sea bass, sea bream, meagre, rainbow trout and 

grey mullets were ranked as top species for stakeholders from governmental organizations. 

Research scientists are more conservative and ranked sea bass, sea bream, mussel, tuna and 

meagre in the top-5. 

About 20% of stakeholders also indicated the opportunity of diversification with herbivorous 

species. Production of species for use different from human consumption (algae, species for 

additives, etc) do not seem to have future in the coming years. 
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Figure 15 (a,b,c). Change in the number of species in Mediterranean aquaculture by 2030 a) all; b) 
breakdown by north vs south countries; c) breakdown by stakeholders category. 
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Figure 16a. Relevance of farmed species in Mediterranean aquaculture by 2030. 
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Figure 16b. Relevance of farmed species in aquaculture for north Mediterranean countries by 2030 
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Figure 16c. Relevance of farmed species in aquaculture for south Mediterranean countries by 2030 
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Technology and farming system 

 

Offshore and inshore cages, hatcheries, and intensive land based tanks were recognized as the 

most important aquaculture systems in 2012. In 2030 aquaculture technologies and systems will 

develop to become more environmental sustainable. Intensive cages and land based tank systems 

for finfish culture in coastal areas will be partly replaced by offshore farming system. Extensive 

inshore system for shellfish culture will also move offshore. The highest rate of development is 

expected for two ecologically sustainable farming systems: integrated multitrophic aquaculture, 

based on sea cage aquaculture development, and recirculation. There is a growing interest for 

conservative aquaculture and culture systems for restocking activities, not really developed at 

regional level till now (Fig. 17). 

 

 

 
 

Figure 17. Importance of aquaculture systems in Mediterranean countries in 2012 and changes 

expected in 2030. 
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Factors contribution to aquaculture development 

 

The stakeholders were asked to identify the factors that contribute to aquaculture success in 

Mediterranean region in the last and in the coming years. Aquaculture role as a source of food was 

considered paramount as well as its contribution to economic development and Gross Domestic 

Production (GDP). Environmental and sustainability issues are very important for aquaculture 

stakeholders. The main factor expected to contribute to future success of aquaculture is its 

sustainability in terms of efficient use of natural resources, water and feed. Nutritional and health 

aspects of aquaculture products are also considered as important factors. So far, providing 

ecosystem services and job opportunities in rural and coastal areas do not receive any serious 

concern, but this might change in the near future. Aquaculture contribution to sustainability and its 

contribution to alleviate depletion of wild fish stocks and to rebuild living aquatic resource received 

low attention by respondents. 

 

 

 
 

Figure 18. Factors contributing to aquaculture development in 2012 and changes expected by 

2030. 
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3.3 Constraints to aquaculture development  

 

Participants were asked what constraints to aquaculture development were expected to become 

more influential over the next 20 years in the Mediterranean area and for three most important 

aquaculture sub-sectors: fish in freshwater water, fish in marine and brackish water and shellfish.  

 

The list of the Top-15 constraints to Mediterranean aquaculture development (table 9) considered 

all responses. Additional information on the ranking of constraints according to geographical area 

(north vs south countries) is reported in tables 10 and 11. The most important constraints for the 

three sub-sectors (freshwater, marine water and shellfish) are shown in tables 13 -15. The ranking 

of constraints according to the different categories of stakeholders (research, industry, 

governmental organizations and NGO+ others) is reported in Annex 4.  

 

Policy constraints 

 

Unsuitable governance and national policies were considered the most important category of 

constraints to aquaculture development at regional level. Seven out of the Top-15 constraints are 

due to lacking or inefficient policies and strategies for aquaculture. If no changes are made, the 

impact of the lack of planning and policies will likely affect aquaculture growth in the future. The 

most important constraint to aquaculture development at regional level has been recognized in 

bureaucracy. There is a need of simplification of bureaucratic procedures in obtaining licenses, 

improving administrative processes and making aquaculture administration more organized, 

avoiding the overlap of too many legislations and competent authorities. This constraint is equally 

important for northern (Top-2) and southern countries (Top-4) and is considered the top constraint 

for shellfish culture. Interestingly it was ranked as the most important by stakeholders from the 

research and industry sectors, and as Top-2 by NGOs. The lack of a single administrative body in 

charge of aquaculture (one window) to centralize all administrative aspects related to aquaculture 

is recognized a key constraint at regional level, but considered of paramount importance in north 

Mediterranean countries (Top-8). These two constraints related to licensing time (and cost) and the 

lack of a single window for aquaculture are ranked as the most important by stakeholders industry. 

 

Administrative inefficiency in licensing and high costs for authorisation procedures also arise 

because the lack of national policies in spatial planning, which resulted the second most important 

constraint for Mediterranean aquaculture. Different studies  showed that policies for spatial plans 

and the identification and allocation of zone for aquaculture (AZA) can help site selection, licensing 

and monitoring, thus reducing uncertainty linked to these administrative steps and administrative 

burden, and making the licensing process more effective.  
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Lack of long term spatial planning for aquaculture development is important for the freshwater 

sector and shellfish (Top-2) and for seawater (Top-5) and both in northern countries (Top-3) and in 

southern countries (Top-6). It has been ranked in the second and third position by research and 

industry stakeholders respectively, but unfortunately not among the Top-15 constraints by 

governance stakeholders. 

 

Table 9. List of Top-15 constraints to aquaculture development at regional level. 

 

TOP-15 CONSTRAINTS IN  MEDITERRANEAN AQUACULTURE 

Governance Administration Licence/authorization procedure (time) 65.1 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

63.1 

Economic Market 
High investment cost (e.g. for long aquaculture 
cycles) 

60.5 

Governance Policies Weak policies on market 60.2 

Governance Administration Overlapping of many legislations and Ministries 59.6 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

59.3 

Social Social aspects 
Lack of media campaign on aquaculture-related 
benefits (and response to misleading claim) 

59.3 

Governance 
Access to capital & 
financing 

Shortage of financial resources for new 
investment and modernization 

59.1 

Governance Policies 
Lack/poor information on aquaculture strategies 
at country/basin level 

58.6 

Governance Policies 
Insufficient awareness of importance of 
aquaculture at decision making level 

58.0 

Governance 
Access to capital & 
financing 

Lack of business risk management (through 
governmental programme) 

57.8 

Social Social aspects 
Lack of self-regulatory initiatives between 
producers, retailers, consumers association 

57.6 

Governance 
Access to capital & 
financing 

Reluctance of financial institutions to support 
aquaculture as commercial enterprise 

56.7 

Social Social aspects 
Conflicts with other sectors (fisheries, tourism, 
energy sector) 

56.4 

Social 
Human capacity, 
Extension service & 
Research 

Inadequate research/ farmer/extension linkage 56.2 
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The insufficient awareness of importance of aquaculture at decision making level and the 

insufficient political commitment to aquaculture development are recognized by respondents as 

two key constraints at regional level, that should be addressed by policy-makers as priorities. The 

complete absence of policies, or wrongly focused policies to support aquaculture development 

denote the lack of policy goals for aquaculture development or the lack of strategies to meet the 

policy goals. Surprisingly insufficient awareness and political commitment to aquaculture is ranked 

as the Top1 constraints in north countries and in a lower position (54) in south countries. It seems 

that stakeholders believed that the role of aquaculture is better recognised in north African than in 

European countries. All the categories of stakeholders recognized these 2 constraints among the 

Top15. 

Table 10. List of Top-15 constraints to aquaculture development for north Mediterranean countries. 

TOP-15 CONSTRAINTS NORTH MED COUNTRIES 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

66.4 

Governance Administration Licence/authorization procedure (time) 66.2 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

64.1 

Governance Administration Overlapping of many legislations and Ministries 63.0 

Economic Market 
High investment cost (e.g. for long aquaculture 
cycles) 

62.0 

Governance Policies 
Lack/poor information on aquaculture strategies at 
country/basin level 

61.8 

Economic Market 
Growing market competition among low cost 
producers 

61.1 

Governance Policies 
Insufficient awareness of importance of 
aquaculture at decision making level 

60.2 

Governance Policies 
Lack of a single administrative body in charge of 
aquaculture 

60.2 

Governance Policies Weak policies on market 59.7 

Governance 
Access to capital 
& financing 

Lack of business risk management (through 
governmental programme) 

59.7 

Social Social Aspects 
Lack of media campaign on aquaculture-related 
benefits (and response to misleading claim) 

59.5 

Social Social Aspects 
Conflicts with other sectors (fisheries, tourism, 
energy sector) 

57.9 

Social Social Aspects 
Lack of self-regulatory initiatives between 
producers, retailers, consumers association 

57.6 

Economic Market Pressure of import (volume and price) 56.9 
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The lack of information on aquaculture strategies at regional level was recognized as a major 

constraints (Top-9). The availability of national aquaculture statistics in and the efficient information 

system to exchange knowledge at regional level are recognized important by all category of 

stakeholders (cfr DL10), since both can play an important role in facilitating coordination and 

participation at regional level and allow learning lessons from other countries. 

 

Policy formulation for market are lacking at regional level and it is considered a very important 

constraint (Top-4). Weak policies on market at regional level are mainly related to lack of national 

(and regional) observatory of the dynamics of the Mediterranean market, scarce knowledge about 

consumer perceptions and preferences choices and lack of harmonized policies for market and 

trade at regional level. In southern Mediterranean countries, weak policies (Top-5) mainly resulted 

in trade barriers to access European market, while in case of north Mediterranean countries (Top-

10) there is a lack of policies to implement rules for regional and international trades, ensuring the 

same playing field for European and non European countries.  

Weak policies for market is ranked as a Top constraints for shellfish and freshwater aquaculture 

(Top-3 and Top-5) but it also affected market and trade of marine fish products (Top-10), being 

Europe the target market for most important marine production (bass and bream). This constraint 

is considered among the Top-15 list by all categories of stakeholders, except NGOs.  

 

Funding 

 

One key constraint is the unavailability or shortage of financial resources for new investment and 

modernization of existing plants (Top-8). This is ranked as the Top-1 constraints in south 

Mediterranean countries, where financial resources for investment in aquaculture have been very 

limited. The situation is exacerbated by the reluctance of financial institutions to support 

aquaculture as a commercial enterprise (Top-12) and by the deficiency of adequate credit facilities 

(24). In north countries, the lack of business risk management, through governmental plan, is 

ranked very important (Top-11), making difficult the access to loans and credits.  

The lack of credibility of the industry ï perceived as a high risk activity ïis a major constraint in 

convincing farmers and investors of the economic viability of aquaculture (36). Lack of an 

aquaculture specific bank loan programme and the lack of specific public development funds are 

considered top constraints by the industry, but not a high priority for the stakeholders representing 

the countries governance (16 and 57 respectively). 
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Table 11. List of Top-15 constraints to aquaculture development for south Mediterranean countries. 

 

TOP-15 CONSTRAINTS SOUTH MED COUNTRIES 

Governance 
Access to capital 
& financing 

Shortage of financial resources for new investment and 
modernization 

65.1 

Economic Market 
Lack/weak producer organisations and interbranch 
organizations 

64.0 

Social 
Human capacity, 
Extension service 
& Research 

Entrepreneurial skill: limited technical qualified staff at 
farm level 

63.0 

Governance Administration Licence/authorization procedure (time) 62.4 

Governance Policies Weak policies on market 61.4 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

60.8 

Social 
Human capacity, 
Extension service 
& Research 

Entrepreneurial skill: limited technical qualified staff in 
developing programs and business plan 

60.3 

Social 
Human capacity, 
Extension service 
& Research 

Limited research information exchange and technical 
findings 

60.3 

Social 
Human capacity, 
Extension service 
& Research 

Inadequate research/ farmer/extension linkage 59.8 

Economic Market Market price (unstable, low, high) 59.3 

Social Social Aspects 
Lack of media campaign on aquaculture-related benefits 
(and response to misleading claim) 

58.7 

Governance 
Access to capital 
& financing 

Reluctance of financial institutions to support 
aquaculture as commercial enterprise 

58.2 

Economic Market High feed costs ( e.g. high for imported feed) 57.7 

Social Social Aspects 
Lack of self-regulatory initiatives between producers, 
retailers, consumers association 

57.7 

Technical 
 

Lack of a multidisciplinary approach in aquaculture 57.1 

Governance Policies 
Lack of ecosystem's service estimation (for the 
maintenance of natural environment/resources) 

57.1 

Economic Market High investment cost (e.g. for long aquaculture cycles) 57.1 
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Perception of aquaculture 

 

Negative perception of aquaculture is considered a major threat to future development (Top 7). 

The lack of media campaign on aquaculture-related benefits and of response to misleading claims 

are considered very important in both southern (Top-11) and northern countries (Top-12). 

Improving communication with media campaigns and publicizing the positive aspects of 

aquaculture is particularly important for the freshwater fish sector (Top-3) and the marine fish 

sector (Top-7), mainly because the misinformation on potential externalities of intensive 

aquaculture. It received low attention for shellfish sector (Top-35) 

 

Inadequate research/ farmer/extension linkage  

 

Inadequate research/ farmer/extension linkage is a multiple constraint which include weak support 

of government to extension services, inadequate extension systems, poor linkage between 

research and farmers, and limited research information for investors and other interested parties. 

This constraint was ranked among the top constraints at regional level (Top-15), and considered a 

key challenge for south Mediterranean countries (Top-9). It is strictly linked to another constraint, 

the limited research information exchange and technical findings, which ranked as the Top-8 

priority in southern countries.  

 
Training qualification of staff 
 

In south Mediterranean countries the limited entrepreneurial skill is perceived as key constraint. 

The problem is observed at different levels, on farm because the limited availability of technical 

qualified staff (Top-3) and for aquaculture development because the poor skill and limited technical 

qualified staff in developing programs and business plan (Top-7). 

 

Lack of self-regulatory initiatives between producers, retailers, consumers association  

 

The lack of self-regulatory initiatives between producers, retailers, consumers association to 

increase the competitiveness and aquaculture sustainability is perceived as a key constraints at 

Mediterranean level (Top-12). Surprisingly the need to support the development of producer 

organisations and interbranch organisations at national and regional level was recognized as the 

Top-1 constraint by participants representing aquaculture governance and it was not ranked 

among the Top-15 priorities by participants from the industry. 
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Feed cost 

 

One major constraint for aquaculture industry is the high cost of feed, which  represents more than 

50 % of the production cost. This constraint has ranked as the Top-1 for both freshwater and 

seawater fish sectors. The problem of feed cost is much more perceived in south Mediterranean 

(Top-13), than in northern countries, where it is not ranked among the Top-15 constraints. 

 

Analysis of key constraints by aquaculture sub-sector  

 

The major constraints (Top-15) for marine and freshwater fish sub-sectors are reported in tables 12 

and 13, and for shellfish in table 14. Most constraints are common to the three aquaculture sub-

sectors, although the comparison of the Top-15 constraints at regional level and by sector 

identified distinct characteristics and specificities of the sub-sectors, that could influence the goals 

to be achieved (table 15).  

 

For the three different sub-sectors the following constraints were ranked within the Top-15 

constraints, even if they do not resulted in the list of the Top-15 constraints for Mediterranean 

aquaculture.  
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Table 12. List of Top 15 constraints to aquaculture development for the freshwater fish sub-sector. 

 

TOP 15 CONSTRAINTS FRESHWATER AQUACULTURE 

Economic Market High feed costs ( e.g. high for imported feed) 66.7 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

66.2 

Social Social aspects 
Lack of media campaign on aquaculture-related 
benefits (and response to misleading claim) 

65.2 

Governance Administration Licence/authorization procedure (time) 62.8 

Governance Policies Weak policies on market 62.8 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

62.3 

Social Social aspects 
Lack of self-regulatory initiatives between producers, 
retailers, consumers association 

61.8 

Governance Policies 
Insufficient awareness of importance of aquaculture 
at decision making level 

61.4 

Governance Policies 
Lack/poor information on aquaculture strategies at 
country/basin level 

60.4 

Economic Market Market price (unstable, low, high) 60.4 

Economic Market 
High investment cost (e.g. for long aquaculture 
cycles) 

60.4 

Governance 
Access to capital 
& financing 

Shortage of financial resources for new investment 
and modernization 

59.9 

Governance Administration Overlapping of many legislations and Ministries 59.4 

Technical 
 

Lack of a multidisciplinary approach in aquaculture 58.5 

Governance 
Access to capital 
& financing 

Lack of business risk management (through 
governmental programme) 

58.5 
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Table 13. List of Top 15 constraints to aquaculture development for the marine fish sub-sector  

 

TOP 15 CONSTRAINTS MARINE AQUACULTURE 

Economic Market High feed costs ( e.g. high for imported feed) 79.2 

Economic Market High investment cost (e.g. for long aquaculture cycles) 79.2 

Governance Administration Licence/authorization procedure (time) 76.3 

Social Social aspects 
Conflicts with other sectors (fisheries, tourism, energy 
sector) 

72.5 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

71.0 

Governance Administration Overlapping of many legislations and Ministries 69.1 

Social Social aspects 
Lack of media campaign on aquaculture-related 
benefits (and response to misleading claim) 

69.1 

Economic Market Pressure of import (volume and price) 68.6 

Economic Market High energy costs 67.1 

Governance Policies Weak policies on market 66.2 

Governance 
Access to capital 
& financing 

Shortage of financial resources for new investment 
and modernization 

66.2 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

65.7 

Governance 
Access to capital 
& financing 

Lack of business risk management (through 
governmental programme) 

65.7 

Governance Policies 
Lack/poor information on aquaculture strategies at 
country/basin level 

65.2 

Social Social aspects 
Lack of self-regulatory initiatives between producers, 
retailers, consumers association 

65.2 
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Table 14. List of Top 15 constraints to aquaculture development for the shellfish sub-sector. 

 

TOP 15 CONSTRAINTS SHELLFISH AQUACULTURE 

Governance Administration Licence/authorization procedure (time) 56.0 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

52.2 

Governance Policies Weak policies on market 51.7 

Social 
Human capacity, 
Extension service & 
Research 

Inadequate research/ farmer/extension linkage 51.7 

Governance 
Access to capital & 
financing 

Shortage of financial resources for new 
investment and modernization 

51.2 

Environmental 
 

Pollution threat (other human activities) 50.2 

Governance Administration Overlapping of many legislations and Ministries 50.2 

Governance Policies 
Lack/poor information on aquaculture strategies 
at country/basin level 

50.2 

Technical 
 

Lack of a multidisciplinary approach in 
aquaculture 

49.8 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

49.8 

Social 
Human capacity, 
Extension service & 
Research 

Limited research information exchange and 
technical findings 

49.8 

Governance Policies 
Insufficient awareness of importance of 
aquaculture at decision making level 

49.3 

Governance 
Access to capital & 
financing 

Reluctance of financial institutions to support 
aquaculture as commercial enterprise 

49.3 

Governance 
Access to capital & 
financing 

Lack of business risk management (through 
governmental programme) 

49.3 

Social 
Human capacity, 
Extension service & 
Research 

Entrepreneurial skill: limited technical qualified 
staff in developing programs and business plan 

48.3 
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Table 15. Analysis of characteristic and specific constraints for the three aquaculture sub-sectors 

(freshwater fish, marine fish, shellfish) 

 

KEY SECTORAL CONSTRAINTS BY SUB-SECTORS 

Freshwater fish  

  

Key-sectoral 

constraints 

Economic-Market High feed costs (e.g. high for imported 

feed) 

Economic-Market Market price (unstable, low, high) 

Technical Lack of a multidisciplinary approach in 

aquaculture 

Marine fish  

  

Key-sectoral 

constraints 

Economic-Market High feed costs ( e.g. high for 

imported feed) 

Economic-Market Pressure of import (volume and price) 

Economic-Market High energy costs 

Shellfish  

  

Key-sectoral 

constraints 

Environmental Pollution threat (from other human 

activities) 

Technical Lack of a multidisciplinary approach in 

aquaculture 

Social Limited research information 

exchange and technical findings 

Social Entrepreneurial skill: limited technical 

qualified staff in developing programs 

and business plan 
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3.4 Identification of Research needs 

 

The identification of research needs was based on the results of the on-line consultation carried 

out in the second Delphi survey. The priorization exercise was made by stakeholders on the list of 

goals and sub-goals elaborated from EATiP and revised by Aquamed after the consultation of 

stakeholders during the Rome meeting, in order to better adapt them to Mediterranean aquaculture 

needs.  

 

The results obtained with this priorization exercise is impressive: it reveals a strict coherence 

among the constraints which were identified and the goals to be reached and the sub-goals to be 

implemented to overcome these constraints. The analysis by stakeholders on the constraintôs 

session of  the survey might have help the identification and the prioritization of the goals and sub-

goals to be reached.  

 

Table 16. Coherence of sub-goals and goals (TA6) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA6 - 
Knowledge 

Management 

Efficient utilization of research 
outputs and knowledge 
transfer 

77.1 
Transfer of research outputs 
to the industry 

75.5 

Development of networks, a 
both national and international 
level, with the involvement of 
research scientists and 
stakeholders 

71.7 
Foster and build the human 
resource of aquaculture 

66.7 

To improve communication at 
national level regarding the 
aquaculture sustainability and 
products quality 

70.2 

New communication 
strategies to improve the 
general perception of 
aquaculture and its products 
(including social networks and 
divulgation campaigns) 

65.9 

To enhance interdisciplinary 
research projects, scientists 
mobility and the training of 
new professional figures 

70.0 
Support for the training of new 
professional figures along the 
aquaculture chain 

65.7 
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Table 17. Coherence of sub-goals and goals (TA8) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA8 - Socio 
Economics & 
Governance 

To development policy for 
national aquaculture 

74.9 

Support to the simplification 
of administrative process 
(time, costs, burden..) for 
licensing 

71.3 

To reduce conflicts over 
space between aquaculture 
and other human activities 
(territorial planning) 

69.6 Staff training 70.9 

To guarantee the integration 
of aquaculture activities and 
aquaculture management 
policy with the National and 
European legislative 
frameworks 

69.4 

Support to the territorial 
planning and to the 
identification of allocated 
zones for aquaculture 

69.9 

To improve International 
Policies in Aquaculture 

65.5 
Development of risk analysis 
methods in aquaculture 

65.7 

 

Table 18. Coherence of sub-goals and goals (TA1) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA1-Product 
Quality & 
Consumer 

To guarantee products with 
high quality standards and 
maximize human health 
benefits 

74.2 
Prevention and control of 
contamination in aquaculture 
products 

69.6 

To guarantee the safety of 
aquaculture products 

70.9 
Traceability, labelling and 
certification of aquaculture 
products 

67.3 

 

Table 19. Coherence of sub-goals and goals (TA7) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA7-Health & 
Welfare 

To enhance health and 
resistance to pathogens 

68.8 

Research on epidemiology of 
aquatic animal pathologies 
(bacteria, viruses, parasites) 
and risk analysis) 

70.2 

To improve diagnostic tools, 
control and prevention of 
pathologies 
  

68.4 
  

Development of systems for 
the early diagnosis of 
pathogens 

67.8 

Implementation of good 
aquaculture practices 
(handling, feeding, transport 
and stunning) 

67.1 
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Table 20. Coherence of sub-goals and goals (TA5) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA5 - 
Environment 

To better understand the 
interactions between 
aquaculture and the 
environment 

67.6 
  

To improve access to field 
data with the possibility of 
building a transparent 
surveillance and reporting 
network on fish infections/ 
diseases and their treatment 
to Regulatory Authorities 

66.7 

Identification of criteria for site 
selection and monitoring in 
aquaculture 

66.0 

 

Table 21. Coherence of sub-goals and goals (TA2) after priorization by stakeholders. 

Themathic Areas Goals Score Subgoals Score 

TA2 - 
Technology & 

System 

To develop environmental 
sustainable production culture 
technologies 

67.0 
Technologies and systems to 
reduce the incidence of 
disease/ parasite infestations 

66.8 

 

 

The list of the Top-15 key goals (out of 31) and sub-goals (out of 77) for the development of 

aquaculture in Mediterranean area by 2030 are reported in tables 22 and 23.  

Additional information on the ranking of key goals and sub-goals according to geographical area 

(north vs south countries) is reported in tables 24-27. The most important key goals for the three 

sub-sectors (freshwater, marine water and shellfish) are shown in tables 28, 30, 32 while key sub-

goals are reported in tables 29, 31 and 33. The ranking of key goals and sub-goals according to 

the different categories of stakeholders (research, industry, governmental organizations and NGO+ 

others) is reported in Annex 4.  

 

V The most important key goal for Mediterranean country is the efficient utilization of research 

outputs and knowledge transfer (TA6).  

 

It ranked the Top-1 position for the marine fish and shellfish sector and the third position for the 

freshwater sector. It was recognized as the Top-1 priority for research, industry and NGOs 

stakeholders and important by stakeholders from governmental organizations (Top-7). The 

research areas TA6 - knowledge management- dominated the list of Top-15, with four goals in the 

list of Top-15. Stakeholders recognize the importance of develop networks, a both national and 

international level, with the involvement of research scientists and stakeholders (Top-4); to improve 

communication regarding aquaculture sustainability and products quality (Top-6) and to enhance 
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interdisciplinary research projects, scientists mobility at regional level and the training of new 

professional figures for knowledge dissemination. 

 

Among sub-goals, four of them, belonging to TA6, are considered among the Top-15 sub-goals 

with high priority: the transfer of research outputs to the industry to better utilize research outputs, 

which rank the Top1- position; to foster and build the human resource of aquaculture, the 

development of new communication strategies to improve the general perception of aquaculture 

and its products (including social networks and divulgation campaigns), and support for the training 

of new professional figures along the aquaculture chain. 

 

V The lack of national policies, strategies and planning (TA8) is clearly stated by 

stakeholders, and recognized as a key goal. 

 

Four goals in the area of Socio Economics & Governance (TA8) were considered as key goals for 

Mediterranean aquaculture, the development of national policy for aquaculture (Top-2), the 

development of policies for spatial planning in order to reduce conflicts over space between 

aquaculture and other human activities (Top-8), the integration of aquaculture activities and 

aquaculture management policy with the National and European legislative frameworks (Top-9). 

The development of policies at regional level is also recognized important (Top-14). Good 

governance in aquaculture and planning (national policies) came out as a key issue for both 

southern and northern Mediterranean countries, for all aquaculture sub-sectors and itôs 

acknowledged as a key goals for all categories of stakeholders. The achievements of these goals 

is important to overcome the constraints identify in the session 3, where 7 out of the Top-15 

constraints are due to the lack or weakness policies and strategies for aquaculture development 

and management. 

 

Among the Top-15 sub-goals, four belonging to TA8 are considered with high priority: support to 

the simplification of administrative process (time, costs, burden..) for licensing which rank the 

second position; staff training which was the Top-1 sub-goals in south countries and the Top-3 at 

regional level; the support to the territorial planning and to the identification of allocated zones for 

aquaculture, which ranked as Top-5. The development of risk analysis methods in aquaculture was 

the Top-15 sub-goal among 77. Risk analyses was suggested by stakeholders as a powerful tool 

to analyze hazards and anticipate future risks for aquaculture development. It was included in the 

Plan of Action as a methodology to analyze and predict aquaculture interactions with the 

environment and biodiversity (WG8). 
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V Two top key goals were related to the quality of products, consumer perception and safety 

of aquaculture products (TA1).  

 

The two most important goals aimed at guaranteeing products with high quality standards and 

maximize human health benefits (Top-3) and  the safety of aquaculture products (Top-5). Quality 

and safety of aquaculture products are of paramount importance (Top-1 and Top-2) for 

stakeholders from industry and governmental organization and NGOs . Other goals in TA1 related 

to improve the understand of consumer demands and the dynamic of Mediterranean seafood 

market are also ranked as important (29 and 22 respectively) 

 

Among the Top-15 sub-goals, two goals belonging to TA1 were recognized as high priority: the 

prevention and control of contamination in aquaculture products (Top-6) and the traceability, 

labeling and certification of aquaculture products as tools to improve quality and safety (Top-8). 

 

V Two goals concerning aquatic animal health and welfare (TA7) received great attention 

Future research should aim at developing diagnostic tools to prevent and control pathologies in 

aquaculture species (Top- 11) and to get a better understanding of the interactions between host 

and pathogens (Top-10). This result confirmed the outcomes of the first Delphi survey in which 

ñhealth and welfareò of aquaculture species was ranked as the first priority.  

 

Among the Top-15 sub-goals, three goals belonging to TA7 were recognized as high priority: 

research on epidemiology of aquatic animal pathologies (bacteria, viruses, parasites) and risk 

analysis which was the fourth most important sub-goals. The development of systems for the early 

diagnosis of pathogens and the implementation of good aquaculture practices (handling, feeding, 

transport and stunning) are the Top-7 and Top-9, respectively. 

 

V one goals concerning the environment (TA5) have been ranked in the Top-15;  

 

It is a relatively broad goal, aimed at reducing the impact of aquaculture on the environment (Top-

12). Interestingly, in northern countries stakeholders recognize the goal to develop or adapt tools 

and measures in support of appropriate environmental governance for aquaculture amongst the 

Top-15, probably to overcome constraints related to the overlapping of many environmental 

regulations and the lack of planning; in southern countries to get a to better understand of the 

interactions between aquaculture and the environment and biodiversity is the Top priority.  

 

Two sub-goals belonging to TA5 were recognized as top priorities, in order to develop or adapt 

tools in support of appropriate environmental governance for aquaculture. A new sub-goal aimed at 
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improving access to field data with the possibility of building a transparent surveillance and 

reporting network on fish infections/ diseases and their treatment to Regulatory Authorities is 

ranked amongst the Top-15 at Mediterranean level and in northern countries. The identification of 

criteria for site selection and monitoring in aquaculture, which is strictly linked to the development 

of spatial plan and AZA (TA8), is a key activities both in north and south Mediterranean countries.. 

 

V Surprisingly, only 1 key goal from TA4 - Sustainable feed production - was ranked among 

the Top-15, and is linked to the quality and safety of aquaculture products. 

 

Other TA4 goals aimed at reducing pressure on fisheries resources (Top 26), at reducing 

environmental impacts of feeds (Top 27), at improving animal health and welfare (Top 21) and at 

advancing feed technologies to produce cost effective feed with improved quality (Top-31) received 

less attention. 

 

No sub-goals belonging to the TA4 were present in the list of Top-15 sub-goals for Mediterranean 

aquaculture. However, when the analysis consider the three aquaculture sub-sectors separately, 

the freshwater sector recognized the importance of 3 key sub-goals dealing with sustainable feeds 

(technology, low impact, conversion rate), and the marine fish sectors included 4 sub-goals related 

to feed amongst the Top-15. More details are provided in tables 22-33.  
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Table 22. List of Top 15 goals for Mediterranean aquaculture. 

 

TOP 15 GOALS MEDITERRANEAN AQUACULTURE 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and knowledge 
transfer 

77.1 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 74.9 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards and 
maximize human health benefits 

74.2 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of research 
scientists and stakeholders 

71.7 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 70.9 

TA6-Knowledge 
Management 

To improve communication at national level regarding 
the aquaculture sustainability and products quality 

70.2 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new professional 
figures 

70.0 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between aquaculture 
and other human activities (territorial planning) 

69.6 

TA8-Socio Economics & 
Governance 

To guarantee the integration of aquaculture activities 
and aquaculture management policy with the National 
and European legislative frameworks 

69.4 

TA7-Health & Welfare To enhance health and resistance to pathogens 68.8 

TA7-Health & Welfare 
To improve diagnostic tools, control and prevention of 
pathologies 

68.4 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

67.6 

TA2-Technology & 
System 

To develop environmental sustainable production 
culture technologies 

67.0 

TA8-Socio Economics & 
Governance 

To improve International Policies in Aquaculture 65.5 

TA4-Sustainable Feeds To improve product quality and safety 65.4 
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Table 23. List of Top 15 sub-goals for Mediterranean aquaculture. 

 

TOP 15 SUB-GOALS MEDITERRANEAN AQUACULTURE 

TA6-Knowledge 
Management 

Transfer of research outputs to the industry 75.5 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative 
process (time, costs, burden..) for licensing 

71.3 

TA8-Socio Economics & 
Governance 

Staff training 70.9 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

70.2 

TA8-Socio Economics & 
Governance 

Support to the territorial planning and to the 
identification of allocated zones for aquaculture 

69.9 

TA1-Product Quality & 
Consumer 

Prevention and control of contamination in 
aquaculture products 

69.6 

TA7-Health & Welfare 
Development of systems for the early diagnosis of 
pathogens 

67.8 

TA1-Product Quality & 
Consumer 

Traceability, labelling and certification of 
aquaculture products 

67.3 

TA7-Health & Welfare 
Implementation of good aquaculture practices 
(handling, feeding, transport and stunning) 

67.1 

TA2-Technology & System 
Technologies and systems to reduce the 
incidence of disease/ parasite infestations 

66.8 

TA5-Environment 

To improve access to field data with the possibility 
of building a transparent surveillance and 
reporting network on fish infections/ diseases and 
their treatment to Regulatory Authorities 

66.7 

TA6-Knowledge 
Management 

Foster and build the human resource of 
aquaculture 

66.7 

TA5-Environment 
Identification of criteria for site selection and 
monitoring in aquaculture 

66.0 

TA6-Knowledge 
Management 

New communication strategies to improve the 
general perception of aquaculture and its 
products (including social networks and 
divulgation campaigns) 

65.9 

TA6-Knowledge 
Management 

Support for the training of new professional 
figures along the aquaculture chain 

65.7 

TA8-Socio Economics & 
Governance 

Development of risk analysis methods in 
aquaculture 

65.7 
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Table 24. List of Top 15 goals for north Mediterranean aquaculture 

 

TOP 15 GOALS NORTH MED COUNTRIES 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and 
knowledge transfer 

76.2 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards 
and maximize human health benefits 

75.2 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 73.6 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 72.9 

TA8-Socio Economics & 
Governance 

To guarantee the integration of aquaculture 
activities and aquaculture management policy 
with the National and European legislative 
frameworks 

71.8 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between 
aquaculture and other human activities (territorial 
planning) 

70.4 

TA8-Socio Economics & 
Governance 

To improve  International Policies in Aquaculture 70.4 

TA7-Health & Welfare To enhance health and resistance to pathogens 70.1 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of 
research scientists and stakeholders 

69.7 

TA6-Knowledge 
Management 

To improve communication at national level 
regarding the aquaculture sustainability and 
products quality 

69.4 

TA7-Health & Welfare 
To improve diagnostic tools, control and 
prevention of pathologies 

69.4 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new 
professional figures 

69.2 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

68.8 

TA2-Technology & System 
To develop environmental sustainable production 
culture technologies 

67.4 

TA5-Environment 
To develop or adapt tools and measures in 
support of appropriate environmental governance 
for aquaculture 

66.7 
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Table 25. . List of Top 15 sub-goals for north Mediterranean aquaculture 

 

TOP 15 SUB-GOALS NORTH MED COUNTRIES 

TA6-Knowledge Management Transfer of research outputs to the industry 75.0 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative process 
(time, costs, burden..) for licensing 

73.4 

TA8-Socio Economics & 
Governance 

Support to the territorial planning and to the 
identification of allocated zones for aquaculture 

73.1 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

70.8 

TA1-Product Quality & 
Consumer 

Traceability, labelling and certification of aquaculture 
products 

69.2 

TA2-Technology & System 
Technologies and systems to reduce the incidence of 
disease/ parasite infestations 

69.2 

TA1-Product Quality & 
Consumer 

Prevention and control of contamination in 
aquaculture products 

68.8 

TA5-Environment 

To improve access to field data with the possibility of 
building a transparent surveillance and reporting 
network on fish infections/ diseases and their 
treatment to Regulatory Authorities 

68.1 

TA7-Health & Welfare 
Development of systems for the early diagnosis of 
pathogens 

68.1 

TA8-Socio Economics & 
Governance 

Staff training 67.1 

TA8-Socio Economics & 
Governance 

Development of risk analysis methods in aquaculture 66.9 

TA7-Health & Welfare 
Implementation of good aquaculture practices 
(handling, feeding, transport and stunning) 

66.2 

TA5-Environment 
Identification of criteria for site selection and 
monitoring in aquaculture 

65.7 

TA6-Knowledge Management Foster and build the human resource of aquaculture 65.3 

TA6-Knowledge Management 
Support for the training of new professional figures 
along the aquaculture chain 

65.0 
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Table 26. List of Top 15 goals for South Mediterranean aquaculture. 

 

TOP 15 GOALS SOUTH MED COUNTRIES 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and 
knowledge transfer 

79.4 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 77.8 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of 
research scientists and stakeholders 

76.2 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards 
and maximize human health benefits 

72.0 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new 
professional figures 

72.0 

TA6-Knowledge 
Management 

To improve communication at national level 
regarding the aquaculture sustainability and 
products quality 

72.0 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between 
aquaculture and other human activities (territorial 
planning) 

67.7 

TA4-Sustainable Feeds To improve product quality and safety 67.2 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 66.1 

TA2-Technology & System 
To develop environmental sustainable production 
culture technologies 

66.1 

TA7-Health & Welfare 
To improve diagnostic tools, control and 
prevention of pathologies 

66.1 

TA5-Environment 
To reduce the impact of aquaculture on the 
environment and biodiversity 

65.6 

TA7-Health & Welfare To enhance health and resistance to pathogens 65.6 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

65.1 

TA2-Technology & System 
Technological innovations to optimize production 
and production processes 

64.6 

TA3-Biological Lifecycle 
Optimisation of production at all stages of the 
lifecycle 

64.6 

TA4-Sustainable Feeds To improve animal health and welfare 64.6 

  



70 
 

Table 27. List of Top 15 sub-goals for South Mediterranean aquaculture. 

 

TOP 15 SUB-GOALS SOUTH MED COUNTRIES 

TA8-Socio Economics & 
Governance 

Staff training 79.4 

TA6-Knowledge Management Transfer of research outputs to the industry 76.7 

TA1-Product Quality & 
Consumer 

Prevention and control of contamination in 
aquaculture products 

71.4 

TA6-Knowledge Management 

New communication strategies to improve the 
general perception of aquaculture and its products 
(including social networks and divulgation 
campaigns) 

70.9 

TA6-Knowledge Management Foster and build the human resource of aquaculture 69.8 

TA7-Health & Welfare 
Implementation of good aquaculture practices 
(handling, feeding, transport and stunning) 

69.3 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

68.8 

TA6-Knowledge Management 
Support for the training of new professional figures 
along the aquaculture chain 

67.2 

TA7-Health & Welfare 
Development of systems for the early diagnosis of 
pathogens 

67.2 

TA5-Environment 
Identification of criteria for site selection and 
monitoring in aquaculture 

66.7 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative process 
(time, costs, burden..) for licensing 

66.7 

TA6-Knowledge Management 
Development of databanks and virtual platforms for 
research 

65.6 

TA1-Product Quality & 
Consumer 

Definition and standardization of quality parameters 
in aquaculture products 

64.6 

TA8-Socio Economics & 
Governance 

Professional upskilling 64.6 

TA3-Biological Lifecycle 
Improvement of eggs, larvae and juvenile production 
and development of quality indicators 

64.0 

TA8-Socio Economics & 
Governance 

Development of cooperation and social integration 
policy 

64.0 
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3.4.1 Goals e sub-goals specific per sub-sector 

 

The key goals and sub-goals (Top15) for freshwater and marine fish sub-sectors are reported in 

the tables 28 and 29 and 30 and 31, and for shellfish in tables 32 and 33. 

 

Table 28. List of Top 15 goals for freshwater fish aquaculture 

 

TOP 15 GOALS FRESHWATER AQUACULTURE 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 75.8 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards 
and maximize human health benefits 

75.4 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and 
knowledge transfer 

75.4 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of research 
scientists and stakeholders 

70.5 

TA6-Knowledge 
Management 

To improve communication at national level regarding 
the aquaculture sustainability and products quality 

69.6 

TA2-Technology & 
System 

To develop environmental sustainable production 
culture technologies 

69.1 

TA4-Sustainable Feeds To improve product quality and safety 69.1 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new 
professional figures 

69.1 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between aquaculture 
and other human activities (territorial planning) 

69.1 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 68.1 

TA5-Environment 
To reduce the impact of aquaculture on the 
environment and biodiversity 

68.1 

TA7-Health & Welfare 
To improve diagnostic tools, control and prevention of 
pathologies 

68.1 

TA7-Health & Welfare To enhance health and resistance to pathogens 67.6 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

67.1 

TA8-Socio Economics & 
Governance 

To guarantee the integration of aquaculture activities 
and aquaculture management policy with the 
National and European legislative frameworks 

67.1 
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Table 29. List of Top 15 sub-goals for freshwater fish aquaculture 

 

TOP 15 SUB-GOALS FRESHWATER AQUACULTURE 

TA6-Knowledge 
Management 

Transfer of research outputs to the industry 72.5 

TA5-Environment 
Efficient use of water resources and maintenance 
of water quality 

71.5 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative 
process (time, costs, burden..) for licensing 

71.5 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

71.0 

TA4-Sustainable Feeds To improve feed assimilation and conversion rate 70.5 

TA7-Health & Welfare 
Implementation of good aquaculture practices 
(handling, feeding, transport and stunning) 

69.6 

TA8-Socio Economics & 
Governance 

Staff training 69.1 

TA5-Environment 

To improve access to field data with the possibility 
of building a transparent surveillance and 
reporting network on fish infections/ diseases and 
their treatment to Regulatory Authorities 

68.6 

TA1-Product Quality & 
Consumer 

Prevention and control of contamination in 
aquaculture products 

68.1 

TA2-Technology & System 
Technologies and systems to reduce the 
incidence of disease/ parasite infestations 

67.6 

TA4-Sustainable Feeds 
Sustainable raw materials (replacement of fish oil 
and fishmeal) and alternative feeds 

67.6 

TA7-Health & Welfare 
Development of systems for the early diagnosis of 
pathogens 

67.1 

TA1-Product Quality & 
Consumer 

Communication and marketing strategies to 
improve consumer perception and increase the 
consumption of aquaculture products 

66.7 

TA6-Knowledge 
Management 

Foster and build the human resource of 
aquaculture 

66.7 

TA4-Sustainable Feeds 
Eco-friendly feeds to minimize environmental 
impact 

66.2 
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Table 30. List of Top 15 goals for marine fish aquaculture 

 

  

TOP 15 GOALS MARINE AQUACULTURE 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and 
knowledge transfer 

87.0 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards 
and maximize human health benefits 

83.1 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 83.1 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between 
aquaculture and other human activities (territorial 
planning) 

81.6 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of 
research scientists and stakeholders 

80.2 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 78.3 

TA2-Technology & System 
Technological innovations to optimize production 
and production processes 

78.3 

TA5-Environment 
To reduce the impact of aquaculture on the 
environment and biodiversity 

78.3 

TA8-Socio Economics & 
Governance 

To guarantee the integration of aquaculture 
activities and aquaculture management policy 
with the National and European legislative 
frameworks 

78.3 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

77.8 

TA2-Technology & System 
To develop environmental sustainable production 
culture technologies 

77.3 

TA7-Health & Welfare 
To improve diagnostic tools, control and 
prevention of pathologies 

77.3 

TA7-Health & Welfare To enhance health and resistance to pathogens 77.3 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new 
professional figures 

76.8 

TA6-Knowledge 
Management 

To improve communication at national level 
regarding the aquaculture sustainability and 
products quality 

76.8 
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Table 31. List of Top 15 sub-goals for marine fish aquaculture 

 

TOP 15 SUB-GOALS MARINE AQUACULTURE 

TA6-Knowledge 
Management 

Transfer of research outputs to the industry 86.5 

TA4-Sustainable Feeds To improve feed assimilation and conversion rate 82.6 

TA2-Technology & System Technologies and systems to reduce feed costs 81.6 

TA4-Sustainable Feeds 
Sustainable raw materials (replacement of fish oil 
and fishmeal) and alternative feeds 

79.7 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative 
process (time, costs, burden..) for licensing 

79.2 

TA8-Socio Economics & 
Governance 

Support to the territorial planning and to the 
identification of allocated zones for aquaculture 

78.7 

TA7-Health & Welfare 
Development of systems for the early diagnosis of 
pathogens 

78.3 

TA7-Health & Welfare 
Implementation of good aquaculture practices 
(handling, feeding, transport and stunning) 

77.8 

TA6-Knowledge 
Management 

New communication strategies to improve the 
general perception of aquaculture and its 
products (including social networks and 
divulgation campaigns) 

77.3 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

76.8 

TA1-Product Quality & 
Consumer 

Traceability, labelling and certification of 
aquaculture products 

76.3 

TA4-Sustainable Feeds 
Characterise the nutritional requirements of 
cultured species at all developmental stages 

76.3 

TA4-Sustainable Feeds Larval feeding and development of microdiets 76.3 

TA8-Socio Economics & 
Governance 

Staff training 76.3 

TA5-Environment 
Identification of criteria for site selection and 
monitoring in aquaculture 

75.4 
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Table 32. List of Top 15 goals for shellfish aquaculture. 

 

TOP 15 GOALS SHELLFISH AQUACULTURE 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and 
knowledge transfer 

69.1 

TA1-Product Quality & 
Consumer 

To guarantee the safety of aquaculture products 66.2 

TA8-Socio Economics & 
Governance 

To development policy for national aquaculture 65.7 

TA1-Product Quality & 
Consumer 

To guarantee products with high quality standards 
and maximize human health benefits 

64.3 

TA6-Knowledge 
Management 

Development of networks, a both national and 
international level, with the involvement of 
research scientists and stakeholders 

64.3 

TA6-Knowledge 
Management 

To enhance interdisciplinary research projects, 
scientists mobility and the training of new 
professional figures 

64.3 

TA6-Knowledge 
Management 

To improve communication at national level 
regarding the aquaculture sustainability and 
products quality 

64.3 

TA8-Socio Economics & 
Governance 

To guarantee the integration of aquaculture 
activities and aquaculture management policy 
with the National and European legislative 
frameworks 

62.8 

TA7-Health & Welfare To enhance health and resistance to pathogens 61.4 

TA7-Health & Welfare 
To improve diagnostic tools, control and 
prevention of pathologies 

59.9 

TA5-Environment 
To better understand the interactions between 
aquaculture and the environment 

58.0 

TA8-Socio Economics & 
Governance 

To reduce conflicts over space between 
aquaculture and other human activities (territorial 
planning) 

58.0 

TA8-Socio Economics & 
Governance 

To improve  International Policies in Aquaculture 57.5 

TA2-Technology & System 
Technological innovations to optimize production 
and production processes 

55.1 

TA2-Technology & System 
To develop environmental sustainable production 
culture technologies 

54.6 
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Table 33. List of Top 15 sub-goals for shellfish aquaculture. 

 

TOP 15 SUB-GOALS SHELLFISHS AQUACULTURE 

TA6-Knowledge 
Management 

Transfer of research outputs to the industry 67.6 

TA8-Socio Economics & 
Governance 

Staff training 67.1 

TA1-Product Quality & 
Consumer 

Prevention and control of contamination in 
aquaculture products 

66.2 

TA8-Socio Economics & 
Governance 

Support to the identification of coastal areas 
suitable for shellfish production 

66.2 

TA8-Socio Economics & 
Governance 

Support to the territorial planning and to the 
identification of allocated zones for aquaculture 

65.2 

TA7-Health & Welfare Sanitation programme for shellfish 63.8 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative 
process (time, costs, burden..) for licensing 

63.3 

TA7-Health & Welfare 
Research on epidemiology of aquatic animal 
pathologies (bacteria, viruses, parasites) and risk 
analysis) 

62.8 

TA2-Technology & System 
Technologies, analyses and control methods for 
biotoxins contamination in aquaculture products 

61.8 

TA1-Product Quality & 
Consumer 

Traceability, labelling and certification of 
aquaculture products 

60.4 

TA8-Socio Economics & 
Governance 

Professional upskilling 60.4 

TA5-Environment 
Identification of criteria for site selection and 
monitoring in aquaculture 

59.9 

TA6-Knowledge 
Management 

Support for the training of new professional 
figures along the aquaculture chain 

59.4 

TA6-Knowledge 
Management 

Foster and build the human resource of 
aquaculture 

58.9 

TA8-Socio Economics & 
Governance 

Development of risk analysis methods in 
aquaculture 

58.9 

 

By using the same procedures utilized to identify characteristic constraints by sub-sectors (cfr 

3.1.3), we identified the characteristic and specific goals and sub-goals for the three sub-sectors.  

The following list includes those goals which are not included in the list of Top-15, but were ranked 

with high priority (amongst the Top-15) for freshwater fish or for marine fish or for shellfish 

aquaculture. 
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Table 34. Analysis of specific goals and sub-goals by aquaculture sub-sectors  

(freshwater fish, marine fish, shellfish) 
 

 

KEY SECTORAL GOALS AND SUB-GOALS BY SUB-SECTORS 

Freshwater 

fish  

sub-sector 

Key-sectoral 

Goals 

TA5-Environment To reduce the impact of aquaculture on the 

environment and biodiversity 

Key-sectoral 

Sub-Goals 

TA5-Environment Efficient use of water resources and maintenance of 

water quality 

TA4-Sustainable 

Feeds 

Efficient use of water resources and maintenance of 

water quality 

TA4-Sustainable 

Feeds 

To improve feed assimilation and conversion rate 

TA4-Sustainable 

Feeds 

Eco-friendly feeds to minimize environmental impact 

TA1-Product Quality 

& Consumer 

Communication and marketing strategies to improve 

consumer perception and increase the consumption 

of aquaculture products 

TA2-Technology & 

System 

Technologies and systems to reduce feed costs 

Marine fish  

sub-sector 

Key-sectoral 

Goals 

TA2-Technology & 

System 

Technological innovations to optimize production and 

production processes 

TA5-Environment To reduce the impact of aquaculture on the 

environment and biodiversity 

Key-sectoral 

Sub-Goals 

TA4-Sustainable 

Feeds 

To improve feed assimilation and conversion rate 

TA4-Sustainable 

Feeds 

Sustainable raw materials (replacement of fish oil and 

fishmeal) and alternative feeds 

TA4-Sustainable 

Feeds 

Characterise the nutritional requirements of cultured 

species at all developmental stages 

TA4-Sustainable 

Feeds 

Larval feeding and development of microdiets 

Shellfish  

sub-sector 

Key-sectoral 

Goals 

TA2-Technology & 

System 

Technological innovations to optimize production and 

production processes 

Key-sectoral 

Sub-Goals 

TA8-Socio 

Economics & 

Governance 

Support to the identification of coastal areas suitable 

for shellfish production 

TA7-Health & 

Welfare 

Sanitation programme for shellfish 

TA2-Technology & 

System 

Technologies, analyses and control methods for 

biotoxins contamination in aquaculture products 

TA8-Socio 

Economics & 

Governance 

Professional upskilling 
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4. Recommended methodology and topics for building  

the Aquamed Plan of Action 

What is a Plan of Action  

A Plan of Action (PoA) is a sequence of steps that must be taken (or activities that must be 

performed) for a strategy to succeed.  

How is the AQUAMED Plan of Action structured  

The PoA is a strategic action plan describing the research, training, education and dissemination 

requirements to achieve an environmentally, socially and economically sustainable development of 

aquaculture in Mediterranean region. 

 

The PoA developed in Aquamed is based on the results of the online consultation (Delphi survey) 

and the top constraints, goals and sub-goals identified at Mediterranean level and for aquaculture 

subsectors (freshwater and marine finfish aquaculture, shellfish). The main constraints prioritized 

by stakeholders were selected and linked with the main goals and sub-goals that are necessary to 

achieve in order to overcome the constraints.  

 

 

 

The constraints and related goals and sub-goals were selected according to: 

- their relevance (ranking) at Mediterranean level  

- their relevance (ranking) at sub-sector level  

- the relevance (ranking) for stakeholderôs category  

- possibility to be solved through RTD (Research),  technology transfer, dissemination and 

communication activities and policy action 

 

Eight main constraints and related goals and sub-goals were selected and eight working 

groups were build, involving stakeholders for the identification of the main activities necessary to 

overcome the constraints, achieve the goals and to build up the PoA. 
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The eight Working Groups (WGs) created on the basis of  the  eight main constraints and related 

goals and sub-goals are: 

 

WG 1 - Simplify Administrative Procedure for Licensing 

WG 2 - Spatial Planning for Aquaculture Development 

WG 3 - Policy for Market and Consumers 

WG 4 - Sustainable Feed 

WG 5 - Environment and Food Safety 

WG 6 - Knowledge Management and Transfer 

WG 7 - Disease Management in Aquaculture 

WG 8 - Environmental Management and Governance 

 

WG1.  Provide support for the simplification of administrative process which are necessary to 

complete licensing and authorization procedures in order to set up or ease the development of 

farming activities, through harmonization of laws and procedures in EU and Mediterranean 

countries and the establishment of a guide for administrative processes 

WG.2 Provide support for the identification of allocated zones for aquaculture (AZA) and of criteria 

for site selection process, in order to reduce the conflicts between aquaculture and other human 

activities, and to guarantee the integration of aquaculture management policies within the National 

and European legislative frameworks 

WG3. Identify communication and marketing strategies (Market Intelligence) based on research 

findings to improve the consumer perception of aquaculture products and to adapt the productions 

to the market demand 

WG4. Develop knowledge on feed technologies, alternative sources of raw material and feeding 

methods, in order to increase the quality and cost effectiveness of the feed, decrease the feed cost 

and minimise environmental impact 

WG5. Develop knowledge and harmonized methods to guarantee high quality and safe shellfish 

productions and avoid pollution threats from other human activities and from toxic algal blooms 

(monitoring and declaration of diseases, early diagnostic tools, harmonization of methods) 

WG6. Develop innovative tools and communication methods to transfer efficiently the outputs of 

research to the industry (appropriation of innovation) and the research needs from the industry to 

research (innovation with direct impact on the economic activity) 
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WG7. Develop research on aquatic animal pathologies towards the development of systems and 

methods for early diagnosis of pathogens and for reduction of the incidence of diseases and 

parasite infections (host-pathogen interactions), in order to enhance their health (resistance to 

pathogens) and to prevent pathological events in wild aquatic organisms 

WG8. Provide support to more efficient policies and best practices for a better use of natural 

resources. It includes possible incentive schemes to reward improved performances concerning a 

reduced impact of aquaculture activities on a changing environment, through notably a more 

efficient use of resources (integrated systems), a decreased impact of the pathogens and alien 

species from aquaculture on the biodiversity and the development of impact and risk analysis 

methods.   

 
Methodology for priorization 

 

Priorization was carried out during the 2nd MSHP meeting (Istanbul, May 2013) with coincided with 

the closing meeting of the project. 

 

The stakeholders (n=69) were divided into the eight working groups and invited to identify the main 

activities necessary to achieve the goals and to build up the PoA. 

To allow the consultation of at least 24 stakeholders for each working group,   stakeholders were 

asked to select three of the WGs where they wanted to work on. There was one facilitator per 

table, who explained to the WG how to build each sub-goal identified.  Stakeholders were asked to 

come up with at least two activities for at least two sub-goals per WG. This exercise was carried 

out in three rounds where   stakeholders had to work on three main constraints.  
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Action Plan Format 
 

1. Activities 

- Four different type of activities were considered  

Á RTD: Research to generate new knowledge 

Á TT: Knowledge/Technology Transfer (education/ training/ dissemination/ 

commercialisation) for implementation 

Á Policy Action: Policy or legislation challenges 

Á OT: Other, e.g. communication, coordination, infrastructure,   

2. Description of the Activity 

- Clear description of the action. What has to be done and by  whom  

3. Timeline  

- Give indication of timeline, referring to when the ACTION should or could be achieved:  

a. 2015; b. 2020; c. 2030 

- Time required to complete action: 

<1 yr; 1-3 yr; 3-7 yr; >7 

4. Cost Scale (Euros) 

Estimate an approximate cost of the Action.   

Where possible, a budget estimate for the activity was provided   

5. Funds  

- Where possible, an identification of how the activity could be funded and location of funds.   

6. Expected impact  

- what the outputs and the impact would be 
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WG 1 - Simplify administrative procedure for licensing 
 
Constraint category: Governance ï Administration 

Top Constraint Goals related Related Sub-goals Description 

Long time to complete 
licence/authorization procedure (1) 

To development policy 
for national aquaculture 

(2) 
 

To guarantee the 
integration of 

aquaculture activities 
and aquaculture 

management policy 
with the National and 
European legislative 

frameworks (9) 

Support to the simplification of administrative 
process (time, costs, burden..) for licensing (2) 

Associated Constraints 
Regulation of aquaculture activities according to 
National and European legislation (e.g. for 
European countries Water Directive 2000/60CE, 
Marine Strategy Directive 2008/56CE) (31)  

- Overlapping of many legislations 
and Ministries (5)  
 

- Lack of a single administrative 
body in charge of aquaculture 
(18) 

 
- Bureaucracy costs (38) 

  
- Local difference in the  

application of law and 
procedures (60)  

 
- Limited license period (64) 

 

Identification of criteria for site selection and 
monitoring in aquaculture (13) 

 

 
WG 2 - Spatial Planning for aquaculture development 
 
Constraint category: Governance ï Policies 

Top Constraint Goals related Related Sub-goals Description 

Lack of long-term spatial 
planning for aquaculture 

development (2) 
 

To development policy for national 
aquaculture (2)  

 
To reduce conflicts over space 

between aquaculture and other 
human activities (territorial 

planning) (8)  
 

To guarantee the integration of 
aquaculture activities and 

aquaculture management policy 
with the National and European 

legislative frameworks (9)  
 

To develop or adapt tools and 
measures in support of appropriate 

environmental governance for 
aquaculture (18) 

Support to the territorial planning and to 
the identification of allocated zones for 
aquaculture (5) 

Associated Constraints 
Identification of criteria for site selection 
and monitoring in aquaculture (13) 

Limited space/land 
availability (21) 

 
Limited water resources 

availability  (71) 

Use and development of chemical/biological 
indicators of environmental quality (22) 

Development of mathematical models for 
the prediction and estimation of potential 
environmental impact (42) 
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WG 3 - Policy for Market & consumers 

Constraint category:  Governance ï Policies  

Top Constraint Goals related Related Sub-goals Description 

Weak policies on the market (4) 

To better understand the 
consumers demand and 

adapt productions to it (22) 
 

To understand the dynamics 
of Mediterranean seafood 

markets (29) 

Communication and marketing strategies to 
improve consumer perception and increase 
the consumption of aquaculture products (17) 

Associated Constraints 

New communication strategies to improve 
the general perception of aquaculture and its 
products (including social networks and 
divulgation campaigns) (14) 

- Lack of media campaign on 
aquaculture related to benefits and 
respond to misleading claim) (7) 

 
- Market price (unstable, low, high) 

(16)  
 

- Market changes (lack of 
technological innovation and 
adaptive capacity) (65) 

 

 

WG 4 - Sustainable Feed (FW and SW) 
 
Constraint category: Economic; sectoral constraint 

Top Constraint Goals related Related Sub-goals Description 

High feed cost (1) To advance feed 
technologies to produce 
cost effective feed with 
improved quality (31) 

Technologies and system to reduce feed cost 
(38) 

Associated Constraints 
To improve feed assimilation and conversion 
rate (56)   

 

 
WG 5 - Environment (Shellfish, FW-SW) 
 
Constraint category: Environment ï Food Safety 

Top Constraint Goals related Related Sub-goals Description 

Pollution threat (other human 
activities) (6) 

To guarantee products with 
high quality standards and 
maximize human health 

benefits (3)  
 

To guarantee the safety of 
aquaculture products (5) 

Prevention and control of contamination in 
aquaculture products (6)   
 

Associated Constraints Identification of factors that affect the 
products nutritional properties and final 
quality (21) 
 

- Algal blooms (anoxia) (27) Technologies, analyses and control methods 
for biotoxins contamination in aquaculture 
products (48) 
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WG 6 - Knowledge management & transfer 
 
Constraint category: Social ï Extension Service & Research 

Top Constraint Goals related Related Sub-goals Description 

Inadequate research/ 
farmer/extension linkage (15) 

Efficient utilisation of research outputs 
and knowledge transfer (1) 

 
Development of networks, a both 

national and international level, with 
the involvement of research scientists 

and stakeholders (4)  
 

To enhance interdisciplinary research 
projects, scientists mobility and the 

training of new professional figures (7) 

Transfer of research outputs to the 
industry (1) 

Associated Constraints 

- Limited  research information 
exchange and technical findings 
(20)  

-  
- Limited documentation to 

facilitate investment in 
commercial aquaculture (51) 

Development of databanks and 
virtual platforms for research (26) 

 

WG 7 - Disease management in aquaculture 
 
Constraint category: Technical / Disease 

Top Constraint Goals related Related Sub-goals Description 

Increasing/emerging 
disease (74)  

 To enhance health 
and resistance to 
pathogens (10) 

 
To improve 

diagnostic tools, 
control and 

prevention of 
pathologies (11) 

Research on epidemiology of aquatic animal pathologies (bacteria, 
viruses, parasites) and risk analysis) (4) 

Associated Constraints 
Development of systems for the early diagnosis of pathogens (7) 

Low availability of 
vaccines and 

therapeutics (78) 

Technologies and systems to reduce the incidence of disease/ 
parasite infestations (10) 

To improve access to field data with the possibility of building a 
transparent surveillance and reporting network on fish infections/ 
diseases and their treatment to Regulatory Authorities (11) 

 

WG 8 - Environmental management & governance (NGO) 
 
Constraint category: Governance ï Policies 

Top Constraint Goals related Related Sub-goals Description 

Weak policies to manage natural 
resources (6) 

To better understand the 
interaction between aquaculture 

and environment (12)  
 

To reduce the impact of 
aquaculture on the environment 

and biodiversity (17) 

Development of risk analysis* methods in 
aquaculture (impact on natural resources)  
(16) Associated Constraints 

- Lack of reward/fiscal incentives 
scheme for performances outcomes 

(37) 

Biosafety measures for the use of alien 
species in aquaculture (25) 

Efficient use of water resources and 
maintenance of water quality (29) 

Impact of pathogens introduced by 
aquaculture and wild populations (33) 

Sustainable raw materials (replacement of 
fish oil and fish meal) and alternative feed 
(60) 

 

* Risk analysis may be considered for the topics below (alien, water quality, pathogens, drugs, feeds)   
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5. Recommendations 

 

5.1 Recommended topics for the Strategic Research and Innovation Agenda 

 

During the 2nd MSHP meeting (Istanbul, May 2013) the stakeholders (n=69) prioritized the activities 

(sub-goals) presented in the eight thematic groups. The results here reported represent their views 

on the priorities in research in Mediterranean aquaculture.  The recommended topics listed above 

should be considered for the development of the Strategic Research and Innovation Agenda 

(SRIA) for Mediterranean aquaculture and could serve to facilitate the debate among stakeholders. 

 

Research priorities (sub-goals) are presented below by thematic groups and according to the 

interest of stakeholders (ranking in brakets). Time required to complete the actions is also 

important. Research priorities are presented to on the basis of their immediacy to be 

accomplished: short  ( 1-3 years), medium  (4-7 years) or long term (>7 years). 

 

 

WG 1 - Simplify administrative procedure for licensing 

Working Group 1 dealt with the Top constraint (1) ñLong time to complete licence/authorization 

procedureò This constraint had the following associated constraints: 

- Overlapping of many legislations and Ministries  

- Lack of a single administrative body in charge of aquaculture  

- Bureaucracy costs  

- Local difference in the application of law and procedures 

- Limited license period 

 

Total score: 27 

 

Sub-goal:  Support to the simplification of administrative procedure 

 

-   (PA) Guide to administrative process (9)   

(PA) Collection and harmonisation of laws and procedures, Multi-stakeholder 

committee, Competent authority / consensus/ technical assistance (8)   
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WG 2 - Spatial Planning for aquaculture development 

Working Group 2 dealt with the constraint ñLack of long-term spatial planning for aquaculture 

developmentò. This constraint was the second in importance in stakeholdersô ranking and had the 

following associated constraints: 

- Limited space/land availability 

- Limited water resources availability 

 

Total score: 25 

 

Sub-goal:  Identification of criteria for site selection and monitoring in aquaculture  

 

- (RTD) Definition of AZA - Definition of Site Selection Process and establishment of 

Criteria of Site Selection (Economic, social & Environmental), Risk Analysis, 

Integrate the impact aquaculture on small fisheries (OT) (12)   

 

- Support to the territorial planning and to the identification of allocated zones 

for aquaculture (RTD)  

-  

- (PA) Establishment of National Aquaculture Strategy (Inter-ministerial arbitration): a 

need of one authority in charge of spatial planning ï (PA/TT) Need to identify one 

window for spatial planning ï (OT) Communication Action: Gain National Support 

(National willingness) (11)   

 

 

WG 3 - Policy for Market and Consumers 

Working Group 3 dealt on the identified constraint ñWeak market policiesò, linked to misleading 

claims about aquaculture benefits, market instability and lack of technological innovation and 

adaptive capacity.  

 

Total score: 22 

 

Sub-goal: Market Intelligence  

 

(PA/OT) Understand market dynamics in frame of increasing production costs; 

Communicate strategy and Planning (e.g. For development of a species).- (TT) 

Training, sharing, technology transfer - (PA) Harmonising legislative framework to 

include market issues + strategies imports; National operating plan (incl. Market) 

(12)   

 

Consumer Education  

 

(PA) Consumer education + school education - (RTD); Comparison of farmed + wild 

(Qualities) - (RTD/TT); "Footprint" of fish vs. meat vs. plants (resources) - (OT/TT) 

Institutional catering promotion (media) and campaign (image) - (TT/PA); Social 

"conscience" importance of the aquaculture sector (local, jobs) (7) 

 

 



87 
 

WG 4 - Sustainable feed 

Working Group 4 dealt with the constraint ñHigh feed costò, ranked as the most important constraint 

for fish industry. 

 

Total score: 26 

 

Sub-goal: Technologies and system to reduce feed cost 

 

(RTD) Find new alternative sources of material to replace fish meal and fish oil in 

aquafeed composition (20) 

-  

(RTD/TT) Develop new species with efficient Feed Conversion Rates or herbivorous 

species: RTD and TT activities to explore the development of new candidate 

species for aquaculture (ex. grey mullets) (3) 

 

 

WG 5 ï Environment and food safety 

Working Group 5 dealt with the constraint ñPollution threat (other human activities)ò. This constraint 

had the following associated constraint: ñAlgal blooms (and anoxia)ò. 

 

Total score: 10 

 

Sub-goal: Prevention and control of contamination in aquaculture products  

 

(PA) Apply ICZM in the coastal areas in the MED (4) 

(TT) Rapid test for biotoxins (for farmers/producers (3) 

 

 

WG 6 - Knowledge Management and Transfer 

 

Working Group 6 dealt with the constraint ñInadequate research/ farmer/extension linkageò. This 

constraint had the following associated constraints: 

- Limited research information exchange and technical findings 

- Limited documentation to facilitate investment in commercial aquaculture. 

 

Total score: 27 

 

Sub-goal: Set up a group of economic interest involving Industry, Research, Policy 

Makers (but also economists and consumers associations  

 

(TT) Organise regular meetings between producers and research scientists. Appoint 

a knowledge transfer expert in charge of reporting to the aquaculture industry about 

the progress and achievements of the research world (and vice versa); 

Development of databanks and virtual platforms for research (21) 

-  

(TT) Optimise and speed-up the scale-up of innovations process by industries 

"renting" researchers and science systems and sharing risks (5) 



88 
 

WG 7 - Disease Management in Aquaculture 

 

Working Group 7 dealt with the constraint ñIncreasing/emerging diseaseò and the associated 

constraint ñlow availability of vaccines and therapeuticsò.  

 

Total score: 18 

 

Sub-goal:  Research on epidemiology of aquatic animal pathologies (bacteria, 

viruses, parasites) and risk analysis) 

 

(RTD) Use of novel techniques to study the interactions of fish & pathogens (7) 

 

(RTD) Genetic selection towards increased immunity of aquatic organisms (5) 

 

 

WG 8 - Environmental Management and Governance (NGO) 

 

Working Group 8 dealt with the ñ Weak policies to manage the natural resourcesò and the 

associated constraint ñLack of reward/fiscal incentives scheme/incentives for performances 

outcomesò. 

 

Total score: 18 

Sub-goal:  Efficient use of water resources and maintenance of water quality 

  

(RTD) Develop of integrated aquaculture multitrophic systems: Integrated 

systems in order to use more efficiently the natural resources (5) 

 

(RTD/TT) Adapt risk analysis methods to aquaculture and ensure training (3) 

 

(RTD/TT) Establish a database of alien species in the Med., develop bio-

technical methods to assess and minimize the negative impact of alien 

species on the environment, train possible users (3) 

 

(RTD) Selection of strains of robust aquatic animals to cope with 

environmental changes and shift from fresh to salt waters: It becomes more 

and more difficult to accede to fresh water resources for aquaculture and the 

characteristics of the natural water bodies are modified due to climatic 

condition changes. It is therefore important to cultivate robust species to 

determine water parameter changes (3) 
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5.2 Recommended Top- 5  research activities for Mediterranean aquaculture 

 

The Top-five research activities recommended by stakeholders are:  

1. ñSet up a group of economic interest involving Industry, Research, Policy Makers 

(but also economists and consumers associationsò Organise regular meetings 

between producers and research scientists - Appoint a knowledge transfer expert in 

charge of reporting to the aquaculture industry about the progresses and achievements 

of the research world (and vice versa) - Development of databanks and virtual platforms 

for research (21) 

 

2. ñFind new alternative sources of material to replace fish meal and fish oil in 

aquafeed compositionò (20) 

 
 

3. ñMarket Intelligenceò Understand market dynamics in frame of increasing production 

costs - Communicate strategy and Planning - Training, sharing, technology transfer - 

Harmonising legislative framework to include market issues + strategies imports - 

National operating plan (12)  

 

 

4. ñIdentification of criteria for site selection and monitoring in aquacultureò 

Definition of AZA - Definition of Sizte Selection Process and establishment of Site 

Selection Criteria (Economic, social & Environmental - Risk Analysis (12+12) 

 

 

5. ñSupport to the territorial planning and to the identification of allocated zones for 

aquacultureò Establishment of National Aquaculture Strategy (Inter-ministerial 

arbitration): a need of one authority in charge of spatial planning ï Need to identify one 

window for spatial planning ï Communication Action: Gain National Support (National 

willingness) ï Mediterranean planning (Market, common label) ï Capacity building in 

Socio-economic Research (11) 

 

 

 

The Top five research activities covered 51% of preferences given by stakeholders 
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5.4 Recommended research activities for Mediterranean aquaculture by 

stakeholders group 

 

Top priorities in Agenda for the Research sector 

 

1.  ñFind new alternative sources of material to replace fish meal and fish oil in 

aquafeed composition [from RTD] (10) 

2. ñIdentification of criteria for site selection and monitoring in aquacultureò Definition of 

AZA - Definition of Site Selection Process and establishment of Criteria of Site Selection 

(Economic, social & Environmental), Risk Analysis [from RTD] (4) 

Top priorities in Agenda for the Industry sector 

 

3.  ñMarket Intelligenceò: harmonizing legislative framework to include market issues; 

ñStrategies importsò and ñMarket Intelligence: national operating plan (incl. Market)ò [from 

PA/OT] (7) 

4. ñSupport to the simplification of administrative procedureò (PA) Guide to 

administrative process; (PA) Collection and harmonisation of laws and procedures, Multi-

stakeholder committee, Competent authority/consensus/technical assistance [from PA] (6 ) 

1. ñFind new alternative sources of material to replace fish meal and fish oil in aquafeed 

compositionò [from RTD] (6) 

Top priorities in Agenda for the Governmental Organizations  

 

1. ñSupport to the territorial planning and to the identification of allocated zones for 

aquacultureò Establishment of National Aquaculture Strategy (Inter-ministerial arbitration): 

a need of one authority in charge of spatial planning ï Need to identify one window for 

spatial planning [from PA]; ï (OT) Communication Action: Gain National Support (National 

willingness) ï [from PA]; Mediterranean planning(Market, common label) ï [from 

OT]Capacity building in Socio-economic Research (7) 

2. ñSupport to the simplification of administrative procedureò Guide to administrative 

process; (PA) Collection and harmonisation of laws and procedures, Multi-stakeholder 

committee, Competent authority / consensus/ technical assistance [from PA] (7) 
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5.5 Recommended research activities for the Short-term Agenda (1-3 years) 

WG1 - Simplify administrative procedure for licensing: 

 

Sub-goal: Support to the simplification of administrative procedure: 

(PA) Guide to administrative process 6 months 

(PA) Collection and harmonisation of laws and procedures, Multi-stakeholder 

committee, Competent authority / consensus/ technical assistance 3 years 

WG2 - Spatial Planning for aquaculture development: 

 

Sub-goal: Identification of criteria for site selection and monitoring in aquaculture 

(RTD) Definition of AZA - Definition of Site Selection Process and establishment of 

Criteria of Site Selection (Economic, social & Environmental), Risk Analysis, 

Integrate the impact aquaculture on small scale fisheries (OT) 3 years 

 

Sub-goal: Support to the territorial planning and to the identification of allocated 

zones for aquaculture (RTD)  

(PA) Establishment of National Aquaculture Strategy (Inter-ministerial arbitration): a 

need of one authority in charge of spatial planning ï (PA/TT) Need to identify one 

window for spatial planning ï (OT) Communication Action: Gain National Support 

(National willingness) 3 years 

WG 3 - POLICY FOR MARKET AND CONSUMERS 

 

Sub-goal: Consumer Education  

(PA) Consumer education + school education - (RTD); Comparison of farmed + wild 

(Qualities) - (RTD/TT); "Footprint" of fish vs. meat vs. plants (resources) - (OT/TT) 

Institutional catering promotion (media) and campaign (image) - (TT/PA); Social 

"conscience" importance of aquaculture (local, jobs) 3 years 

WG6 - KNOWLEDGE MANAGEMENT AND TRANSFER: 

 

Sub-goal: Set up a group of economic interest involving Industry, Research, Policy 

Makers (but also economists and consumers associations  

(TT) Optimise and speed-up the scale-up of innovations process by industries 

"renting" research scientists and science systems and sharing risks 2 years 

WG8 - ENVIRONMENTAL MANAGEMENT AND GOVERNANCE (NGO): 

 

Sub-goal: Efficient use of water resources and maintenance of water quality 

(RTD/TT) Establish a database of alien species in the Med., develop bio-technical 

methods to assess and minimize the negative impact of alien species on the 

environment, train possible users 3 years 
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5.6 Recommended research activities for the Medium-term Agenda (4-7 years) 

WG7 - DISEASE MANAGEMENT IN AQUACULTURE: 

 

Sub-goal: Research on epidemiology of aquatic animal pathologies (bacteria, viruses, 

parasites) and risk analysis) 

(RTD) Use of novel techniques to study the interactions of fish & pathogens 5 years 

(RTD) Genetic selection towards increased immunity of aquatic organisms 5 years 

 

WG8 - ENVIRONMENTAL MANAGEMENT AND GOVERNANCE (NGO): 

 

Sub-goal: Efficient use of water resources and maintenance of water quality 

(RTD/TT) Adapt risk analysis methods to aquaculture and ensure training 5 years 
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5.7 Recommended research activities for the Long-term agenda (>7 years) 

WG 3 - POLICY FOR MARKET AND CONSUMERS 

 

Sub-goal: Market Intelligence  

(PA/OT) Understand market dynamics in frame of increasing production costs; 

Communicate strategy and Planning (e.g. For development of a specie).- (TT) Training, 

sharing, technology transfer - (PA) Harmonising legislative framework to include market 

issues + strategies imports; National operating plan (incl. Market) > 7 years 

WG4 - SUSTAINABLE FEED: 

 

Sub-goal: Technologies and system to reduce feed cost 

(RTD) Find new alternative sources of material to replace fish meal and fish oil in 

aquafeed composition 10 years 

(RTD/TT) Develop new species with efficient Feed Conversion Rates or herbivorous 

species: RTD and TT activities to explore the development of new candidate species 

for aquaculture (ex. grey mullets) 10 years 

WG5 -ENVIRONMENT AND FOOD SAFETY: 

 

Sub-goal: Prevention and control of contamination in aquaculture products  

(PA) Apply ICZM in the coastal areas in the MED >7 years 

(TT) Rapid test for biotoxins (for farmers/producers >7 years 

WG6 - KNOWLEDGE MANAGEMENT AND TRANSFER: 

 

Sub-goal: Set up a group of economic interest involving Industry, Research, Policy 

Makers (but also economists and consumers associations  

(TT) Organise regular meetings between producers and research scientists. Appoint a 

knowledge transfer expert in charge of reporting to the aquaculture industry about the 

progresses and achievements of the research world (and vice versa); Development of 

databanks and virtual platforms for research > 7 years 

WG8 - ENVIRONMENTAL MANAGEMENT AND GOVERNANCE (NGO): 

 

Sub-goal: Efficient use of water resources and maintenance of water quality 

(RTD) Develop of integrated aquaculture multitrophic systems: Integrated systems in 

order to use more efficiently the natural resources >7 years 

(RTD) Selection of strains of robust aquatic animals to cope with environmental 

changes and shift from fresh to salt waters: It becomes more and more difficult to 

accede to fresh water resources for aquaculture and the characteristics of natural water 

bodies are modified due to climatic condition changes. It is therefore important to 

cultivate robust species to determine water parameter changes >7 years 
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6. Conclusions 

 

This is the first survey to be carried out in the Mediterranean region for the identification of the 

most important constraints to aquaculture development and the research needs. The observations 

that can be drawn from such a wide survey are many, but it is not the task of this report to interpret 

the results and priorities given by stakeholders to the different topics and research actions. The 

adopted strategy was to stick to the results obtained from the consultations with the stakeholders, 

avoiding interpretations of these results that could be misleading, and recommended the use of 

these outcomes to build the AQUAMED Plan of Action and the Research Agenda for 

Mediterranean aquaculture. Moreover, the results presented in this report clearly indicate the 

coherence of the answers provided by stakeholders in the various phases of the consultations and  

the ñbridgeò between the most important constraints and the research activities to be implemented 

in order to overcome the constraints and promote a sustainable development of aquaculture at 

country and regional level. 

 

The Delphi methodology developed in Aquamed resulted a reliable tool, able to identify the 

consensus areas and the research priorities selected by participants.  

The first Delphi test required some fine-tuning, and the exercise carried out in Rome enabled to 

integrate missing research topics and to develop an appropriate language, less technical, which 

would not turn away stakeholders from the analysis of the objectives (goals) and the research 

activities (sub-goals) to select. The result obtained in the second survey demonstrated that with the 

correct question the correct answer can be obtained, and that it is possible to speak the same 

language even between people from different countries, background and skills.  

 

Participant selection for a Delphi study is a critical aspect. It is important to involve a wide skilled 

audience, that represents in a balanced way the different components of research, industry, 

governmental and nongovernmental organizations. The differences observed among the results of 

the first survey and the second online consultation might also refer to the different composition of 

the participants, fewer and biased toward the research sector in the first survey.   

 

The level of participation to the consultation was good, around 300 experts were reached and 116 

participated (38.9%) . Although not all the questionnaires were completed by stakeholders in each 

field, the rate of response was very high compared to other online surveys, where literature reports 

response rates below one percent.  
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It was strategic to collect opinions both at Mediterranean regional level and at country level,  but 

even more to have discerned the 3 subsectors: freshwater fish, seawater fish and shellfish and to 

have identified the specific constraints, goals and sub-goals. Some goals and sub-goals were 

indeed common to the 3 sub-sectors, such as òLack of long-term spatial planning for aquaculture 

developmentò and ñLong time to complete licence/authorization procedureò in northern countries 

and ñLack of entrepreneurial skill on farm and in developing programs and business planò in 

southern countries. Nevertheless, most constrains and priorities are different among the three sub-

sectors and need to be analyzed at sub-sector level.  For instance the most important constraints 

for FW and SW fish is ñ the high cost of feedò and a Top research activity (sub-goal) is ñFind new 

alternative sources of material to replace fish meal and fish oil in aqua-feed compositionò. It 

resulted to be the second research priority in the Aquamed Agenda (Top-5). This sub-goals was 

not in the Top-15 list, as the score from the shellfish sector had reduced the final score of this 

important sub-goal, but it was recommended for the AQUAMED  Plan of Action, because its 

importance as key sub-sectoral goal.  

The prioritisation process enabled to determine the most important constraints, goals and sub-

goals (Top-15), with a high consensus and a 70-75% share of the participants to the consultation. 

Among the over 100 research activities proposed by stakeholders within the 8 thematic working 

groups, the top five research activities for Mediterranean aquaculture (Top-5) covered 51% of 

preferences given by stakeholders. 

 

The most important key goal for Mediterranean country is the efficient utilization of research 

outputs and knowledge transfer. Overall, the development of efficient information systems and 

communication tools that ensure the flow of information and the sharing of knowledge among 

scientists, policy makers and stakeholders come out a key factor to address the main issues for the 

development of a sustainable aquaculture. This is particularly important for the communication of 

research results to policy makers and industry stakeholders. The lack of projects outputs as 

product for dissemination and knowledge transfer to meet information needs of target users is one 

of the main issues. Improving communication and utilization of research outputs requires training at 

national institution level and expert support from those involved in knowledge transfer, packaging 

and delivery of research results. Easy tools for the evaluation of the usefulness to society of the 

findings of research projects and the follow up of research projects outcomes should also be 

considered in order to improve the knowledge transfer between science policy/governance and the  

aquaculture private sector and to make sure that science is applied to the needs of target users.    
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The AQUAMED Agenda proposed  in this study has some similarities and common topics with the 

strategic position paper ñthe Science in support of the European fisheries and aquaculture policyò 

prepared by EFARO,  with the SRIA developed by EATiP for the Mediterranean aquaculture and 

with the recommendations elaborated by the EU-SCAR-Fish working group. The AQUAMED 

Agenda also includes priority areas recommended in the ñStrategic Guidelines for the sustainable 

development of EU aquacultureò communicated by the Commission to the European Parliament, 

the Council, the European economic and social Committee and the Committee of the regions 

(COM 2013/229). It also coincided with the start of Horizon 2020  and with the new Common 

Fisheries Policy (2014-2020) in Europe, which have for the first time substantial parts dedicated to 

aquaculture.  It is strategic that the research priorities validated in the AQUAMED project using 

participatory approach, are integrated with the other relevant Agendas in order to  ensure that 

future research funds are orientated towards the most important challenges identified for 

Mediterranean aquaculture.  

 

The results achieved in this study open new concepts to rationalizing research programming in 

order to avoid duplication, fragmentation and dispersion of research efforts, and to stimulate a 

long-term cooperation and coordination among policy makers, the aquaculture industry and RTD 

performers in the Mediterranean region. 
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Annex 1 On line consultation (session 3), Constraints. 

Constraints  (n=84) by category included  in the second Delphi survey (after EATiP) . Each constraints  was 
ranked for the three sub-sectors (freshwater  and marine fish aquaculture, and shellfish) 
 
 

Dimension Category Constraints 

Technical  

Seed (quality and cost) 

Availability of wild juveniles 

Farmed species (number) 

Slow development of breeding programmes/ genetic approaches 

Lack of a national feed industry 

Feed (quality and cost) 

Increasing/emerging disease 

Low availability of vaccines and therapeutics 

Lack of technology for offshore farming 

Low technological development at family/small scale operations 

Market changes (technological innovation, adaptive capacity) 

Low development in seafood processing technology 

Lack of a multidisciplinary approach in aquaculture 

Environmental  

Predation (mammals, birds) 

Pollution threat (other human activities) 

Pollution threat (agriculture) 

Water quality 

Escapees from cages 

Climate changes/extreme environmental conditions 

Algal blooms (anoxia) 

Aquaculture impact on the environment 

Governance 

Administration 

Bureaucracy costs 

Overlapping of many legislations and Ministries 

Licence/authorization procedure (time) 

Limited license period 

Low rate of success application for license/authorization 

Application of law and procedures (local difference) 

Water resources (availability) 

Limited space/land availability 

Policies 

Insufficient policies for increasing sea food supply 

Insufficient political commitment to aquaculture development 

Insufficient awareness of importance of aquaculture at decision making 
level 

Lack/poor information on aquaculture strategies at country/basin level 

Lack of long-term spatial planning for aquaculture development 
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Weak policies to manage natural resources 

Strict environmental regulations 

Lack of a single administrative body in charge of aquaculture 

Lack of agency for all environmental and health information management 

Dissemination of results on aquaculture performances to media 

Lack of appropriate environmental monitoring scheme to ensure 
sustainability 

Lack of ecosystem's service estimation (for the maintenance of natural 
environment/resources) 

Weak policies on market 

Access to 
capital & 
financing 

Shortage of financial resources for new investment and modernization 

Reluctance of financial institutions to support aquaculture as commercial 
enterprise 

Lack of credibility of the industry 

Lack of business risk management (through governmental programme) 

Lack of a specific aquaculture development fund 

Lack of an aquaculture ïspecific- bank loan programme 

Lack of reward/fiscal incentives scheme for performances outcomes. 

Lack of fiscal incentives for linking small producers to value chain 

Economic Market 

Growing market competition among low cost producers 

Limited market for aquaculture products 

Market price (unstable, low, high) 

Weakness of seafood product distribution channel 

Fragmentation of the supply (seasonality) 

Pressure of import (volume and price) 

Lack of import procedures 

Lack of export regulations (e.g. CITES) 

Lack/weak producer organisations and interbranch organizations 

Lack of appropriate quality certification schemes for products 

High feed costs ( e.g. high for imported feed) 

High investment cost (e.g. for long aquaculture cycles) 

Lack of scale economies (e.g. small producers) 

High energy costs 

Increasing water costs (e.g. for new regulation Water Directive 2000/60) 

Cost and difficult in meeting HACCP standards 

No clear labelling for provenance and freshness and traceability 

Social Social aspects 

High influence of tradition 

Conflicts with other sectors (fisheries, tourism, energy sector) 

Low consumer's appreciation of aquaculture market products 

Negative image of aquaculture products in public opinion 

Lack of media campaign on aquaculture-related benefits (and response 
to misleading claim) 
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Lack of self-regulatory initiatives between producers, retailers, 
consumers association 

Sanitary risk for consumers for illegal fishing and/or illegal 
commercialization 

Human 
capacity, 
Extension 
service & 
Research 

Shortage of human capacity and poor technical expertise at 
administration level 

Entrepreneurial skill: limited technical qualified staff at farm level 

Entrepreneurial skill: limited technical qualified staff in developing 
programs and business plan 

Poor capacity for extension advice and service 

Inadequate support from Government to extension system (Low building 
capacity) 

Inadequate research/ farmer/extension linkage 

Limited research information exchange and technical findings 

Limited documentations to facilitate investment in commercial 
aquaculture 

Inadequate extension programme for workers 

Migration of skilled staff 
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Annex 2. On line consultation (session 4), Goals. 

Goals (n= 32) by thematic research areas included in the second Delphi survey (after EATiP). Each goal was 
ranked for the three sub-sectors (freshwater  and marine fish aquaculture, and shellfish) 

Thematic Research 
Areas 

Goals 

TA1-Product 
Quality & 
Consumer 

To guarantee the safety of aquaculture products 

To guarantee products with high quality standards and maximize human health 
benefits 

To better understand the consumers demand and adapt productions to it 

To understand the dynamics of Mediterranean seafood markets 

TA2-Technology & 
System 

To develop environmental sustainable production culture technologies 

Technological innovations to optimize production and production processes 

New production systems for new aquaculture products 

TA3-Biological 
Lifecycle 

Optimisation of production at all stages of the lifecycle 

Optimisation of broodstock management and control of reproduction/induced 
spawning 

Managing the life cycle of new species 

TA4-Sustainable 
Feeds 

To reduce pressure on fisheries resources 

To reduce environmental impacts of feeds 

To improve animal health and welfare 

To improve product quality and safety 

To advance feed technologies to produce cost effective feed with improved quality 

TA5-Environment 

To reduce the impact of aquaculture on the environment and biodiversity 

To better understand the interactions between aquaculture and the environment 

Evaluation and valorization of ecosystem services provided by aquaculture 

To develop or adapt tools and measures in support of appropriate environmental 
governance for aquaculture 

TA6-Knowledge 
Management 

Efficient utilisation of research outputs and knowledge transfer 

Development of networks, a both national and international level, with the 
involvement of research scientists and stakeholders 

To enhance interdisciplinary research projects, scientists mobility and the training of 
new professional figures 

To improve communication at national level regarding the aquaculture sustainability 
and products quality 

TA7-Health & 
Welfare 

To improve diagnostic tools, control and prevention of pathologies 

To enhance health and resistance to pathogens 

To enhance animal welfare 

TA8-Socio 
Economics & 
Governance 

To guarantee the integration of aquaculture activities and aquaculture management 
policy with the National and European legislative frameworks 

To reduce conflicts over space between aquaculture and other human activities 
(territorial planning) 

Protection and valorization of traditional extensive aquaculture systems 

To development policy for national aquaculture 

To improve International Policies in Aquaculture 
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Annex 3. On line consultation (session 4), Sub-goals. 

Sub-goals (n= 77) by thematic research areas included in the second Delphi survey (after EATiP). Each sub-
goal was ranked for the three sub-sectors (freshwater and marine fish aquaculture, and shellfish)  
 
 

Thematich Research Areas Sub goals 

TA1-Product Quality & 
Consumer 

Traceability, labelling and certification of aquaculture products 

Communication and marketing strategies to improve consumer perception 
and increase the consumption of aquaculture products 

Definition and standardization of quality parameters in aquaculture products 

Identification of factors that affect the products nutritional properties and final 
quality 

Development of organic aquaculture 

Promotion of niche products (including health products) 

Prevention and control of contamination in aquaculture products 

TA2-Technology & System 

Technologies and systems to reduce waste 

Technologies for reduced CO2 emissions and renewable energy sources for 
aquaculture facilities 

Technologies and systems to prevent escapees (fish and eggs) 

Technologies for remote control of offshore systems 

Technologies for recirculating farming systems 

Technologies and systems to increase farm bio-safety (health and welfare 
monitoring) 

Technologies and systems to reduce feed costs 

Technologies and systems for harvesting, slaughtering and processing of 
aquaculture products 

Technologies, analyses and control methods for biotoxins contamination in 
aquaculture products 

Technologies and systems for quality assessment and for storage of 
aquaculture products 

Technologies and systems for new aquaculture products (cosmetics, 
pharmaceuticals, renewable energy sources, etc..) 

Technologies and systems for improved integrated multitrophic production 
systems 

Technologies and systems to reduce the incidence of disease/ parasite 
infestations 

TA3-Biological Lifecycle 

Indicators and tools to improve predictability of farm production 

Improvement of animal performance at all stages 

Control of reproduction (sex, puberty, sterile specimens, etc) 

Improvement of eggs, larvae and juvenile production and development of 
quality indicators 

Development of molecular, genetic and genomic markers for breeding 
programmes (e.g. disease resistance) 

Identification of new species and development of culture techniques 

Bio-banking (Genetic bank, gametes cryopreservation, tissues) 

Production of species for restocking purposes (including species with 
conservation interest) 
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TA4-Sustainable Feeds 

Characterize the nutritional requirements of cultured species at all 
developmental stages 

Sustainable raw materials (replacement of fish oil and fishmeal) and 
alternative feeds 

To improve feed assimilation and conversion rate 

Larval feeding and development of microdiets 

Feed for novel species 

Eco-friendly feeds to minimize environmental impact 

To improve feed management in aquaculture 

Effects of diets on animal welfare and health 

Functional genomics applied to feeding 

Nutritional responses and development of bio-energetic models 

TA5-Environment 

Identification of criteria for site selection and monitoring in aquaculture 

Surveys on the assimilation capacity on biogenic wastes from aquaculture 

Use and development of chemical/biological indicators of environmental 
quality 

Development of mathematical models for the prediction and estimation of 
potential environmental impact 

Reduction of organic enrichment and biofiltering systems 

Efficient use of water resources and maintenance of water quality 

Impact of pathogens introduced by aquaculture and wild populations 

Biosafety measures for the use of alien species in aquaculture 

Effects of drugs and chemicals on ecosystem 

Ecological and genetic impact of escapees on wild populations 

Good practice of restocking actions 

Environmental recovery of aquaculture sites 

Effects of climatic change on aquaculture 

To improve access to field data with the possibility of building a transparent 
surveillance and reporting network on fish infections/ diseases and their 
treatment to Regulatory Authorities 

TA6-Knowledge 
Management 

Transfer of research outputs to the industry 

New communication strategies to improve the general perception of 
aquaculture and its products (including social networks and divulgation 
campaigns) 

Development of databanks and virtual platforms for research 

Support for the training of new professional figures along the aquaculture 
chain 

Valorization of the cultural heritage of traditional aquaculture and its transfer 
to future generations 

Foster and build the human resource of aquaculture 

TA7-Health & Welfare 

Development of vaccines, immunomodulators and treatments for aquaculture 
species 

Development of systems for the early diagnosis of pathogens 

Selection of immunoresistant and stress-tolerant strains 

Implementation of good aquaculture practices (handling, feeding, transport 
and stunning) 
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Physiology and etology of aquaculture species 

Development of welfare standards and indicators; costs evaluation of welfare 
standards maintenance 

Research on epidemiology of aquatic animal pathologies (bacteria, viruses, 
parasites) and risk analysis) 

Sanitation programme for shellfish 

To develop methods for effective delivery of treatments in production systems 

TA8-Socio Economics & 
Governance 

Support to the simplification of administrative process (time, costs, burden..) 
for licensing 

Support to the territorial planning and to the identification of allocated zones 
for aquaculture 

Evaluation of the ecosystem services required and generated by aquaculture 

Regulation of aquaculture activities according to National and European 
legislation (e.g. for European countries Water Directive 2000/60CE, Marine 
Strategy Directive 2008/56CE) 

Support to the identification of coastal areas suitable for shellfish production 

Staff training 

Professional upskilling 

Development of risk analysis methods in aquaculture 

Development of cooperation and social integration policy 

Strategies for aquaculture development in relation to changes of socio-
economic conditions 
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Annex 4. Breakdown of Top-15 constraints for Mediterranean 

Aquaculture by stakeholderôs categories 

(Research, Industry, Governance, NGO-Others) 
 

 
 

 
 
  

TOP 15 CONSTRAINTS RESEARCH 

Governance Administration Licence/authorization procedure (time) 66.0 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

65.4 

Technical 
 

Lack of a multidisciplinary approach in aquaculture 64.8 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

63.9 

Governance Policies Weak policies on market 63.6 

Social Social Aspects 
Lack of media campaign on aquaculture-related 
benefits (and response to misleading claim) 

63.6 

Economic Market 
High investment cost (e.g. for long aquaculture 
cycles) 

63.0 

Governance Policies 
Insufficient awareness of importance of aquaculture 
at decision making level 

62.3 

Governance 
Access to capital & 
financing 

Shortage of financial resources for new investment 
and modernization 

62.0 

Governance Policies 
Lack/poor information on aquaculture strategies at 
country/basin level 

61.7 

Social Social Aspects 
Lack of self-regulatory initiatives between producers, 
retailers, consumers association 

61.4 

Economic Market Market price (unstable, low, high) 61.1 

Governance Administration Overlapping of many legislations and Ministries 60.5 

Governance 
Access to capital & 
financing 

Lack of business risk management (through 
governmental programme) 

60.2 

Governance 
Access to capital & 
financing 

Lack of a specific aquaculture development fund 58.6 
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TOP 15 CONSTRAINTS INDUSTRY 

Governance Administration Licence /authorization procedure (time) 60.4 

Governance Policies 
Lack of a single administrative body in charge of 
aquaculture 

57.6 

Governance Policies 
Lack of long-term spatial planning for aquaculture 
development 

56.9 

Governance 
Access to capital & 
financing 

Shortage of financial resources for new investment 
and modernization 

56.9 

Governance Policies 
Insufficient political commitment to aquaculture 
development 

56.3 

Governance 
Access to capital & 
financing 

Reluctance of financial institutions to support 
aquaculture as commercial enterprise 

55.6 

Governance 
Access to capital & 
financing 

Lack of an aquaculture ïspecific- bank loan 
programme 

54.2 

Governance Administration Overlapping of many legislations and Ministries 53.5 

Governance Policies Weak policies on market 53.5 

Governance 
Access to capital & 
financing 

Lack of business risk management (through 
governmental programme) 

53.5 

Governance 
Access to capital & 
financing 

Lack of a specific aquaculture development fund 53.5 

Governance Administration 
Application of law and procedures (local 
difference) 

52.8 

Governance Policies 
Lack of agency for all environmental and health 
information management 

52.1 

Economic Market 
High investment cost (e.g. for long aquaculture 
cycles) 

52.1 

Environmental 
 

Climate changes/extreme environmental 
conditions 

50.7 

Governance Policies 
Lack/poor information on aquaculture strategies at 
country/basin level 

50.7 

Governance Policies Strict environmental regulations 50.7 

 
 
 
  
















