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World capture fisheries and aquaculture production

• Source: SOFIA (2018)

http://www.fao.org/3/i9540en/I9540EN.pdf


World aquaculture production of food fish 
and aquatic plants 1990-2016



Aquaculture production of main groups of food fish species by continent

• SOFIA (2018)

http://www.fao.org/3/i9540en/I9540EN.pdf




Fish consumption reached another all-time high
of 19.7 kg/person/year in 2013
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Fish to 2030:
Prospects for 
Fisheries and 
Aquaculture

by WB, FAO, IFPRI
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History EAA (Why IMTA)

• The first principle for an ecosystem approach, as described by the 
Convention on Biological Diversity (CBD), is that the objectives of 
management of land, water and living resources are matters of 
societal choice (UNEP/CBD/COP/5/23/ decision V/6, 103-106, 1992). 

• In 1995, the Code of Conduct for Responsible Fisheries (CCRF) was 
adopted by the FAO Council. The CCRF also deals with aquaculture 
more specifically through Article 9 (FAO, 1995a) addressing many 
aspects relevant for its sustainable development, but this document 
only provides a very general framework although some general 
guidelines to assist its implementation have been developed (FAO, 
1997). 



Cont.

• Building an ecosystem approach to aquaculture (Palma de Mallorca 
Workshop, 7–11 May, 2007) produced an agreed set of concepts, 
scales and some management measures for the implementation of an 
EAA (the farm; the waterbody and its watershed/aquaculture zone; 
and the global, market-trade scale.).

• Ecosystem approach to aquaculture, FAO TECHNICAL GUIDELINES 
FOR RESPONSIBLE FISHERIES No. 5 Suppl. 4, Rome, FAO. 2010. 53p.

• FAO’ S TOOLS AND GUIDANCE TO ASSIST IMPLEMENTATION OF THE 
CONVENTION ON BIOLOGICAL DIVERSITY AND THE STRATEGIC PLAN 
FOR BIODIVERSITY 2011-2020, 2015: EAA toolbox/in process



Cont.

• Agroecology can help change the world’s food production for the 
better, 2nd International Agroecology Symposium in Rome, 3-5 April, 
2018



Agro-ecology

• What the conventional 
producer will do for 
change?

• IMTA is an option to
• Long term intensification 

technology and production.

• More environment 
concern.

• Technology innovation.



Sustainable aquaculture principles

• Principle 1 
• “Aquaculture development and management should take account of the full 

range of ecosystem functions and services, and should not threaten the 
sustained delivery of these to society”

• Principle 2 
• Aquaculture should improve human well-being and equity for all relevant 

stakeholders

• Principle 3 
• Aquaculture should be developed in the context of other sectors, policies and 

goals



Cont.

• In response to the explicit request of the Third Session of the 
Committee of Fisheries (COFI) Sub-Committee on Aquaculture to 
improve the management and enhance the socio-economic impacts 
of aquaculture, FIMA of the FAO Fisheries and Aquaculture 
Department initiated in 2006 an effort to look into the development 
and application of the ecosystem approach to aquaculture.

• “An ecosystem approach for aquaculture (EAA) is a strategy for the 
integration of the activity within the wider ecosystem in such a way 
that it promotes sustainable development, equity, and resilience of 
interlinked social and ecological systems”.  (Workshop Spain, May 
2007)



Sustainability



10 Elements emanated from the FAO regional 
seminars on Agroecology: 
• Diversity; 

• Synergies; 

• Efficiency; 

• Resilience; 

• Recycling; 

• Co-creation and sharing of knowledge 

• Human and social values; 

• Culture and food traditions (context features) Responsible governance; 

• Circular and solidarity economy (enabling environment) 



What is IMTA?

• IMTA systems combine fed aquaculture of fish with extractive 
inorganic aquaculture of seaweed and extractive organic aquaculture 
of shellfish (Ridler et al., 2007). 

• These are specifically designed to minimize both import and export of 
nutrients at the farm level, or within a closely associated group of 
enterprises. So far this approach has been driven mainly by 
environmental concerns rather than profitability. 



Ecosystem aquaculture approach



• Integrated aquaculture and more specifically integrated multitrophic
aquaculture (IMTA) has been practiced in Asia/China since the 
beginning of aquaculture, this due to their ancient concept of treating 
effluents and residues from farming practices as resources rather than 
as pollutants. 

• However in the western world where aquaculture is more recent 
there is no tradition of using effluents as useful inputs for other 
production systems and it becomes more difficult to apply the idea of 
integrated aquaculture and IMTA not even at the small-scale farming. 



• Research on the feasibility of integrated multitrophic aquaculture 
(IMTA) projects is very relevant especially considering the economic 
and social implications (Barrington, Chopin and Robinson, 2009). 



Three scales/levels of EAA application 

• the farm, 

• the water body and its watershed/aquaculture zone, and 

• the global, market-trade scale.





Five steps to EAA strategy

• Scoping 

• Identifying and prioritizing issues 

• Developing a management plan 

• Implementing and 

• Enforcing 



Major concern

• Beneficial: environment, job creation, multi-income, 

• Fact: 
• Intensification of aquaculture won’t bring heavy burden to environment, if it 

is under the carry capacity. ->No IMTA

• Environment constraints: the effluent has to be reused/zero emission. ->IMTA

• Diversification of products: inland/marine. ->IMTA

• High intensification aquaculture. ->IMTA + engineering

• Innovative integration of intensive + extensive farming. ->IMTA



Challenges: 

• Stakeholder’s interest:
• Government: 

• Good sustainable, environment friendly, economy benefit

• Question monitoring, new aquaculture form

• Producer: 
• Good  diversified products and income, environment friendly

• Question  prefer simple input, technology and higher output

• Consumer:
• Good diversified commodity, good quality 

• Question eco-labelling,  environment friendly



Cont.

• There is need of priority in practices 
• Sustainable solutions, specified company on different products

• Incentives of high value species, pearls, sea cucumber, sea urchin, 

• More scientific research on the combination, ratio, and management, 
effectiveness

• More research on social and ecological impact (farm, zone, global)



Cont.

• Constructed/built ecosystem vs. Natural ecosystem

• Environment concern vs. Business operation

• Specific area vs. General condition

• Intensification vs. Agro-ecology

• Assessment vs. Monitoring



How FAO assess EAA

• The EAA Toolbox has been designed to guide users through each of 
the four main EAA management planning steps and activities using 
simplified text and clear instructions.

• The toolbox also helps users decide which tool(s) could be most 
appropriate for each step given the type of aquaculture, their 
resources and capacity.



EAA toolbox



The Way Forward
The way forward
• Sustainable development of the sector needs good government 

support

• Policy framework and national development strategy is essential for 
taking-off

• Creating an “enabling environment” is a must

• Investment and PPP is a must

• Technological break-through

• International and regional cooperation
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