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• The blue economy currently provides around 5.4 million jobs in Europe and generates a gross 
added value of almost €500 billion a year

• Aquaculture in the EU and the Atlantic Arc region is cited as one of the most promising areas 
offering a high potential for the creation of sustainable jobs and growth

• This growth however must be in line with sustainable development standards, a task that both 
governments and businesses must undertake

• In this context, we examined how Sustainable Blue Growth in the aquaculture sector can be 
achieved over the long-term while addressing the complexities and uncertainties that affect 
this goal

• For this purpose we used a case study approach involving Portugal’s Centro Region Aquaculture 
sector Sustainability Performance Assessment in combination to a Transition Management 
Approach in order to suggest a pathway towards sustainable Blue Growth in aquaculture 

Introductory notes



Aquaculture is one of the Blue Growth sectors and one of the traditional 
Atlantic industries promoted by the Atlantic Action Plan (AAP)

Under priority 1 “Promotion of entrepreneurship and innovation” the objective is to  enhance 
competitiveness and innovation capacities by improving skills in the sector

Under priority 2 “Protect, secure and enhance the marine and coastal environment” aquaculture 
can play an important role by providing healthy and sustainable fish and seafood production while 
marine environmental protection is a requirement for aquaculture development

Under priority 4 “Create a socially inclusive and sustainable model of regional development” 
aquaculture has impact on employment and potential for collaborative research and development 
and the delivery of technological improvements and innovation, at the regional level.



Species that are most frequently farmed in the 
Atlantic Arc region

Source: European Commission

Produced mainly in 
Northern countries 
(Ireland and UK)

Are the focus of 
production for southern 
countries (France, 
Portugal and Spain)

Aquaculture has a strong presence in the EU and the Atlantic Arc region

Production and employment in the EU

Source: Eurostat



MOSES Portugal’s Centro Region Aquaculture Case Study

The sector’s Blue Growth potential and its contribution to local as well as national 
Blue Growth has been examined in Centro Region of Portugal.

By collecting information from scientific and policy publications, statistical datasets 
and input from key actors, the aim was: 
• To observe whether and how Sustainability Performance Assessment of aquaculture 

in Centro Region is happening, if yes, which EU suggested indicators are used, and 
what other indicators are suggested by interviewed experts and stakeholders

• To apply the Transition Management Approach that includes: a) Identification and 
assessment of drivers and barriers likely to impact the sustainable growth profile 
of aquaculture and; b) Suggestion of a Blue Growth pathway to boost the drivers 
and overcome the barriers  



Literature review and stakeholder engagement



Source: APA

In 2018 sales revenue was 96.8 million euros with 
an increase of 18.5% since 2017

Some aquaculture facts and figures in Portugal and Centro Region

Source: INE
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in 2016 

Centro region was second after Algarve in number of 
enterprises in 2016



Which sustainability performance indicators are used by authorities and 
companies?

Minimum required indicators (EU-
JRC)*

Requested and 
reported by
authorities

Assessed by at 
least four 
companies

Assessed by 
family business

Economic performance
Production growth ** Yes Yes Yes
Gross Value Added (GVA) ** Yes Yes Yes
Profitability No Yes Yes
Self-sufficiency No Yes ???
Diversification of production No Yes No
Social performance
Labour productivity No Yes No
Employment Yes Yes Yes
Apparent consumption No Yes ???
Environmental performance
Fishmeal Yes Yes No
Fish oil ??? ??? No
Nitrogen Yes Yes No
Phosphorus Yes Yes No
Energy consumption Yes Yes No
Air Emissions Yes Yes No
Governance performance
Licenses No No No
Allocated Zones No No No
Subsidies No No No

NOTE:
Only for highlighted indicators there is publicly 
available information.

Companies did not provide any estimation of any of 
their indicators

*EU- JRC’s publication “An Approach Towards 
European Aquaculture Performance Indicators”



Additional sustainability performance indicators identified by literature and interviews

Additional Indicators

Requested by authorities 
only at sector level and 
only at national level

Assessed by 
at least four 
companies

Suggested by 
consultants 
clusters and 
associations

Economic Performance Indicators 
Dissolution of Companies * Yes
Formation of Companies * Yes
Formation/Dissolution * Yes
Turnover * Yes Yes

Number of enterprises * Yes
Establishments * Yes
Turbulence Indicator * Yes
Operating cash flow ** Yes Yes
Earning before interest and tax ** Yes Yes
Net profit ** Yes Yes
Capital productivity ** Yes Yes
Return on Investment ** Yes Yes
Future Expectation Indicator ** Yes ???
Expenditure on research and 
development No Yes Yes
Expenditure on branding No Yes Yes
Import/export ratio Suggested Yes Yes

NOTE:
Only for highlighted indicators there is publicly 
available information.

Companies did not provide any estimation of 
any of their indicators

*Portugal, Gabinete de estrategia and Estudios

** EU, Scientific, Technical and Economic 
Committee for Fisheries (STECF)



Additional sustainability performance indicators identified by literature and interviews

Additional Indicators

Requested by 
authorities only at 
sector level and only at 
national level

Assessed 
by at least 
four 
companies

Suggested by 
consultants 
clusters and 
associations

Environmental Performance Indicators 
Certifications (animal welfare, impact on the 
environment, food safety audits) No Yes Yes
Reuse of the effluents No Yes
Existence of quality department within the company No Yes
Water quality checked every month Yes Yes
Control of benthic organisms close to pipelines every two 
years Yes Yes
Control of infiltration of water into the ground Yes Yes
Coexistence with nature conservation Yes Yes
Sanitary authority parameters Yes Yes

Veterinary parameters Yes
Index on decarbonisation Yes
Evnironmental footprint Yes
Social performance
Length of contract for emploees No Yes

Gender balance (employees and salaries) No Yes
Level of education of employees No Yes
Interaction with the community through various 
activtities No Yes
Size of salary No Yes
Governance performance
Collaborations and partnerships and memberships (with 
researchers, clusters, associations, education bodies etc) No Yes Yes

NOTE:

Companies did not provide any 
estimation of any of their indicators



Applying the transition management approach 
Transition management focuses on coordinating a wide range of actors with the aim of achieving 
long-term sustainability. It requires understanding of the interconnections between the current 
management regime and the change pressures exerted on it

Dominant practices, rules, institutions, and norms that 
structure activity within a particular policy area 

Dynamics that put pressure on the existing regime to 
change but cannot be directly controlled by the regime

That do not conform to established practices and put 
pressure on the regime to adopt to accommodate them



Management Regime: Enabling factors and obstacles affecting Sustainable Blue Growth at 
regional level (literature review) 

Blue SOS by 
the European 
Investment 
bank

Blue 
Growth 
Strategy

MSFD

Common 
Fisheries 

Policy

Atlantic 
Ocean 

Research 
Alliance 

European 
Green 
Deal

ENABLING 
FACTORS

EMFF
Atlantic 

Action Plan

OSPAR

strategic 
guidelines for the 

sustainable 
development of EU 

aquaculture

uneven 
application 

of 
regulation 

across 
countries

Different physical 
and climatic 

conditions require 
different 

production 
systems for 

different species

different 
administrative 

restrictions

Different 
requirements in 

place for 
environmental 

impact 
assessment

uneven 
development 
of national 
policies for 
aquaculture 

OBSTACLES



some types of 
aquaculture 

are allowed in 
protected 

areas 

Management Regime: Enabling factors and obstacles affecting Sustainable Blue Growth 
at national (PT) and local (Centro) level (literature review and interviews)
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Blue growth pathway for Portugal and the Centro Region

• There is a observed positive Blue Growth potential for aquaculture based on performance indicators 
used already (although not all estimated) and on the balance between enabling and disabling factors 

• This potential can be boosted further by addressing the following key priorities for Portugal 

Reinforce the competitiveness of the 
aquaculture sector with the aim to 
increase, diversify and add value to 
national aquaculture production. 

Simplify the administrative 
processes to reduce the deadlines 
and administrative steps needed 

for licensing. 

Facilitate better spatial planning with the 
aim of identifying areas with higher 

potential for aquaculture and reduced 
environmental impact. 

This priority has to some extent 
already been addressed through 
the renewed licensing process but 
according to some investors and 
producers they would benefit from 
further gains in efficiencies.

This priority has been addressed by the 
publication of various aquaculture plans and 
the Marine Situation Plan (2019) that include 
suggested sites for further (marine) 
aquaculture development.

This priority has been addressed by 
initiatives that aim to increase and 
diversify the production and supply of new 
products; encourage greater investment in 
production methods that can ensure higher 
food safety standards, and; promote 
additional research and planning for 
offshore aquaculture. 



Recommendations for the sector from a transition management perspective

The landscape pressures result mainly from the 
increasing demand for fish and seafood as well as 

the need for sustainable food production; the need 
to address overexploitation of the marine 

resources; and the need to address adaptation to 
climate change. 

At niche level, key-actors such as research 
institutions, investors, producers, government 

agencies, consultants and clusters have strongly 
interlinked interests in the blue economy and 

aquaculture within it and can impact the blue growth 
transition pathway

Despite the differences between countries, the current management regimes for the Atlantic Arc, Portugal and 
the Centro Region correspond well to the change pressures set by both the landscape pressures and the niche 

practices through a strong institutional framework and strategic planning practices already in place.

Stronger and more effective 
collaboration is required 

between key actors working 
across the sector at the local, 
national, and regional level. 

It is important to 
improve the 

effectiveness of 
aquaculture 

associations, which in 
turn will help support 

investors and 
producers.



Thank you for your attention!
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