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Introduction
Aquaculture is expected to supply over 60% of fish by 2030, and every 1% growth in EU aquaculture
delivers 3000-4000 jobs in SMEs1. Contrary to 6.1% yearly average growth worldwide2, and despite its
potential, EU aquaculture is stagnant. Amidst other challenges, growing cost and volatility of fish feeds
stand as primary obstacles.
Insect protein can replace up to 100% of proteins in salmon diets3, and marine invertebrates are an
important fraction of the natural diet of farmed fish. Invertebrate-based feeds, on the other hand, can
drastically reduce the environmental impact of current sources, notably wild fisheries and some
vegetal alternatives.
With the global fish feed market expected to reach $129billion by 2019 (from $75b in 20164), and
prices of fishmeal expected to rise by 90%5, the fish feed industry is primed for a major disruption6
which the EU must tackle. These market trends, and estimations such that replacing just 5% of feeds
for broilers in the Netherlands would allow 200 new SMEs to make profitable business7, point towards
the potential of invertebrate-based fish feeds to generate jobs and boost EU aquaculture, especially
in Atlantic regions were aquaculture is most important.
This could also help to valorise and recycle usable waste, to reduce emissions, and to explore a wide
array of synergies in equally disruptive subsectors of the agro-food, bioeconomy8 and blue economy
industries. This Roadmap is an effort by the INvertebrateIT project consortium to foster the use of
invertebrates for sustainable aquaculture in the EU Atlantic regions, and to validate challenges,
objectives and strategies with stakeholders, who were consulted during drafting.

Building a framework for more sustainable aquaculture
Aquaculture is representative of the larger scale global transition towards more integrated and
sustainable models. The challenge implies changing mindsets all through production to consumption,
from policy to investment, and from the high technology edge down to territorial planning.
Considering rising food demand at global level, the importance of seafood for a large part of the world
population, the limits of wild fisheries and the alarming human impact on the marine environment,
aquaculture is a pivotal sector for future food security and sustainability.
Feed quality, cost and availability are some of the limiting factors currently affecting growth and
competitiveness of aquaculture in the EU. In parallel, aquaculture needs stronger support from coastal

1
2
3
4
5
6
7

Strategic Guidelines for the sustainable development of EU aquaculture. COM (2013) 229 final
http://www.fao.org/3/a-i3720e.pdf
Federation of European Aquaculture Producers, Annual Report 2015
What to feed fish? Demand for feed attracts innovators and investors. Impact Alpha. Investment news for a sustainable age. 21/10/2016
Fish to 2030. Prospects for fisheries and aquaculture. World Bank Report No. 83177-GLB
Fish 2.0 Market Report: Fish Feed. An Investor Update on Sustainable Seafood. Fish 2.0. Manta Consulting 2015

http://www.protix.eu/wp-content/uploads/2014/07/20141029_Why-are-insects-not-allowed-in-animalfeed_Whitepaper_Insect_meal.pdf
8

http://www.bioeconomyutrecht2016.eu/Static/bioeconomyutrecht2016.eu/Site/Manifest_revisie_13_juni.pdf

This project has received funding from the European Union under Grant Agreement
No.EASME/EMFF/2016/1.2.1.3/02/SI2.751532.

3

administrations and consumers. More awareness and integration are fundamental to create the
opportunities small SMEs need to deliver sustainable products and jobs at local level.

Figure 1 Increasing fishmeal market prices (left axis) and global aquaculture production. Adapted using data from Tacon and Metian,
9
2008 and UN-FAO, 2014

The need for alternative feeds
The aquaculture feed industry is a highly commoditised sector urgently requiring large quantities of
alternative and high quality feed ingredients, which has led to major efforts to develop reliable and
competitive sources, among which are cereals and pulses, micro and macro algae, yeasts,
microorganisms and invertebrates.
Mirroring world leading industrial players, the Federation of European Aquaculture Producers (FEAP)
and the European Feed Manufacturers’ Federation (FEFAC) welcomed the authorisation of alternative
animal (insect) proteins for aquafeeds, in particular because fish require a large proportion of highly
digestible proteins and PUFA. In the long term, the inclusion of insect meal could prove instrumental
for the sustainable development of EU aquaculture10.

Insects and marine invertebrates
There is growing agreement about invertebrates standing as one of the most promising industrial
solutions. This is in tune with natural trophic webs, and compatible with other alternative sources.
Insects and invertebrates have very high conversion factors and productivity, fast life cycles and can
grow on a wide variety of available substrates, yielding high quality and readily assimilated proteins
and HUFA, as well as vitamins and functional compounds. Market opportunities for aquaculture are
increased by parallel demand from the farm (poultry, porcine) and pet (e.g. aquariums, birds) sectors.

9

A. Tacon and M. Metian, 2008. “Global overview on the use of fish meal and fish oil in industrially compounded aquafeeds: trends and
future prospects”. Aquaculture Vol. 285 (1-4) https://doi.org/10.1016/j.aquaculture.2008.08.015
10

http://www.fefac.eu/news.aspx?CategoryID=2063&EntryID=23797
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Figure 2 Range of applications of invertebrates for aquaculture feeds and other products.

According to the International Feed Industry Federation, insects are underused. A review by FAO
scientists of feeding trials - concluded that insect meal could replace between 25% and 100% of
soymeal or fishmeal. Introducing up to 20% of insect meal into fish feed would mean a market
potential of almost 1 million tonnes in the aquaculture sector already by 2020. Additional to food and
feed, invertebrates are interesting for other compounds (e.g. antimicrobials), sectors (e.g.
biotechnology, agriculture) and services (e.g. pest control, bioremediation), so clustering and advance
in any one sub-sector may serve as traction for the others. A report published by the Dutch Bank ABN
Amro stated that “European feed markets for aquaculture are very promising (…). Volumes will
increase and prices decline in the case of further upscaling, mechanization and automation. This will
enhance the competitive edge (…) and improve economic perspectives in the long run”.
Marine invertebrates, on the other hand, are already an integral part of aquaculture, far larger though
less visible than the insect sector. This includes invertebrates for food (e.g. bivalves, shrimp), feed (e.g.
copepods, Artemia, rotifers) and bait (e.g. polychaetes). Zooplankton production is critical for larval
feeding in most hatcheries, and are a top value commercial product in live, frozen and dried form.
Marine invertebrates are extremely diverse, and suitable for industrial exploitation in many ways,
including intensive and extensive systems. While planktonic forms relate more to microalgal
production, insect-production technology may be readily transferred to suitable benthic species, such
as amphipods and polychaetes. Finally, both (invertebrate) biofouling of marine infrastructures (inc.
aquaculture), as well as waste and discards from bivalve mariculture could be considered for feed
production.

Legislation and authorisation processes
Responding to these and global trends, UN-FAO recommendations and the industry’s plea, processed
proteins derived from insects are authorised in feed for farmed fish in the EU as from 1 July 201711,

11

Regulation (EU) 2017/893
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though only seven species12 are currently allowed, and should be fed with ‘feed grade’ substrates (i.e.
vegetal origin materials or with a limited number of animal origin materials, including fishmeal, blood
products from non-ruminants, egg and eggs products, milk and milk based products, honey, rendered
fats). On the other hand, marine invertebrates are traditional food and feed in the EU and don’t
require specific or new legislation beyond overarching safety and security regulations applied to the
human food chain. New legislation contributes with necessary security for operators and investors to
start materialising advance into marketed products and industrial up-scaling, which are necessary to
decrease costs and risks for smaller SMEs to engage and for public administrations to consider explicit
and stable support.
Notwithstanding legislation, there are three important considerations worth mentioning. First, even
if allowed, the process of obtaining all necessary permits to commercialise insect-derived products is
lengthy and complex, and this should be foreseen in all business plans. Second, large aquaculture or
retail industries demand constant and safe supply of very large quantities of produce, so specialising
beyond mere bulk and cost may suit certain SMEs better, especially when considering international
competition. Last, and in relation to this and the fact that consumer expectations and safety
regulations will more probably increase rather than decrease, some producers can consider nonmarket values, sustainability and added value as long-term competitive assets. In order to support
this, PPPs or smart procurement stand as suitable strategies, in parallel to joint efforts to improve
awareness.

Aquaculture in EU Atlantic regions
More than half of the total EU aquaculture by volume and value is produced in the 5 Atlantic
countries, covering inland and marine farming of salmon and trout, sea bass and gilthead seabream,
sole, turbot, other fish species and clams, oysters, mussels, cockles in a wide diversity of conditions.
In all countries, activity is greatest in less connected regions, in which the sector is strategic and
witnesses significant efforts for innovation and diversification. Aquaculture is therefore a driver for
development and Blue Growth specialisation, especially in remote and rural regions dependent on
marine resources, including islands.
Table 1 Production statistics of EU Atlantic countries. Source https://ec.europa.eu/fisheries/cfp/aquaculture/multiannual-nationalplans_en

Data: 2013

Total Volume

Total Value

Share of EU total

Tonnes

€ Million

% Volume

% Value

UK

203,260

896.7

16.8

22.3

Ireland

34,200

114.2

2.8

2.8

Portugal

7,870

53.8

0.7

1.2

France

200,332

693.1

16.5

17.0

Spain

262,222

429.4

18.7

10.7

12

Common Housefly (Musca domestica), Black Soldier Fly (Hermetia illucens), Yellow Mealworm (Tenebrio molitor), Lesser Mealworm
(Alphitobius diaperinus), House Cricket (Acheta domesticus), Field Cricket (Gryllus campestris) and Banded Cricket (Gryllodes sigillatus).
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Total

754,494

2297.3

55.5

54.0

Public-private cooperation
Following the issues and perspective developed in the previous sections, public-private partnerships
(PPP) seem appropriate tools to guide a market-driven transformation along the strategic axes most
beneficial for the community and the environment in each of the target regions, as well as to drive
cooperation and clustering at macro-regional level. On the one hand, opportunities are economically
sound and stakeholders ready, on the other, disruptions are risky in the short term and transversal
benefits add complexity but no direct return.

Figure 3 Circular economy. Waste can be collected for bioconversion by invertebrates all along the pre-sales industrial chain.

Marketing novel invertebrate resources for more sustainable aquaculture, especially when connected
to integrated waste management and favouring employment is a case study for PPPs: facilitating
leadership in return of positive externalities. While it is an accessible moment to engage, innovation
is technically and financially challenging. Competition to supply such strategic market gap provokes a
similar competition for visibility and funding to develop and market viable alternatives. However,
considering the ingredient-based nature of feed formulation, the scope for synergies in more
integrated production and provision systems, the diversity of farmed species and life-stage
requirements, and the sheer volume of the growing market, should induce at least some stakeholders
to favour cooperation and indirect added value. Indeed, a diverse and adaptable range of feed
alternatives seems necessary to ensure accessibility, competitiveness, resilience... and consumer
support. Under that light, and considering different sensitivities towards environmental and social
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challenges, public administrations are in a good position to participate in a wide range of forms to
promote sustainable, integrated and inclusive growth linked to aquaculture (feeds) as part of the
larger Blue Growth, Circular Economy and RIS3 policy.

INvertebrateIT EU Project
With available technology, identified market gaps, explicit interest from stakeholders, and enabling
new legislation, now is the time to widen efforts to seize opportunities and to integrate smart policy
within profitable business models, helping aquaculture grow and paving the way for more circular
economy and sustainable industrial leadership.

Figure 4 Diagram of general and specific objectives pursued by INvertebrateIT EU Project.

INvertebrateIT aims to build on previous and parallel efforts, building capacity and facilitating
cooperation. INvertebrateIT focuses on aquaculture, because it is fundamental for food security and
sustainable resource management; SMEs, because they drive innovation and create jobs; EU Atlantic
regions, because they have the largest potential for aquaculture growth; and public-private
partnerships, because they are useful strategic tools to maximise benefits and share risks.
INvertebrateIT unites an aquaculture cluster, a national and regional maritime clusters, a national
agency and marine research centre and three SMEs, experts in invertebrate production, knowledge
transfer, innovation and entrepreneurship.
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Figure 5 INvertebrateIT project partners

INvertebrateIT aims to implement three commercial projects led by SMEs through regional PPPs. For
these and other efforts from partners and stakeholders to continue along the core principles of
INvertebrateIT a Memorandum of Understanding and a Sustainability Committee are foreseen leading
to a “virtual cluster of excellence”.

Joint Vision
“Disruptive and forward-looking opportunities for competitive and sustainable aquaculture”
Aquaculture is a necessary part of the quest for solutions for sustainable growth, food security and
environmental stewardship. This applies at global level, and is particularly promising for across EU
Atlantic regions, as part of Blue Growth and RIS3 policy. However, EU aquaculture, despite its quality
and environmental standards, is stagnant. One of the main challenges is the rising cost and volatility
of fish feeds, which significantly reduces the competitiveness and resilience of ventures, mainly led by
SMEs. On the other hand, aquaculture has the potential to provide many jobs in the region, including
in rural and remote areas, which is a specific need of the EU Atlantic Basin regions.
Invertebrates, such as insects, have been highlighted by top level institutions as a most promising and
necessary part of food production chains, thanks to their high conversion factors, lesser environmental
impact and unique assets for development led by SMEs. This offers opportunities for cross-cutting
innovation, especially as regards a Circular Economy and overall Blue Growth.
The following is a list of indentified factors that new and enhanced valorisation of invertebrate
resources for aquaculture, which will be evaluated, enriched and ranked during the INvertebrateIT
project.

Context analysis
●
●

New EU legislation encompasses the use of insect protein in aquaculture feeds
Invertebrate production for aquaculture feeds can be industrially connected to better waste
management, natural resource diversification and environmental services.

This project has received funding from the European Union under Grant Agreement
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Strengths
- Invertebrates are the natural diet of farmed fish,
especially for sub-adult forms
- Invertebrates require less space, water, inputs and
capital than other protein sources
- Regions in the EU Atlantic produce over 50% of EU
total aquaculture in both volume and value
- technology for industrial production of insects is well
developed
- Marine invertebrates are already an important part of the
aquaculture sector
- There’s a global and growing market demand for novel
feed ingredients
- All target regions identify marine resources as a priority
for specialisation

Weaknesses
-

Support from producers and consumers is low
Production levels are too low
Knowledge and awareness are low
Only a few planktonic marine species are currently
produced
- Invertebrate-based products are currently too expensive
for mainstream industry
- Insects are not yet covered by organic production
standards
- Research and pre-commercial development are lengthy,
uncertain and expensive processes

Opportunities

Threats

- Growing international market for invertebrate products
- New legislation allows the use of insect protein and oils
for aquaculture feeds
- Diversification and innovation in products and services
are currently accessible
- Great scope for synergic horizontal and vertical
integration
- Invertebrates are very efficient bio-convertors of waste
- All regions need to invest in a circular economy,
reducing impact and improving waste management
- There are good prospects for cooperation from the local
to the macro-regional level
- Advance in any related field related to bio-economy
strengthens the others

- it may be cheaper and easier to produce in non-EU
countries
- previous scandals and unethical practices may drive
consumers not to favour aquaculture
- recycling waste may cause health and security concerns
- artificial selection of invertebrate species may affect
natural populations

Gaps, challenges and research needs

Figure 6 Map of issues requiring attention for the exploitation of invertebrate-based aquaculture feeds

This project has received funding from the European Union under Grant Agreement
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In this section we review the main gaps, challenges and research needs as perceived by INvertebrateIT
consortium partners and consulted stakeholders. Gaps are defined as voids in social, market and policy
landscapes that are perceived to be accessible for action, but not necessarily urgent nor critical.
Challenges are necessary transitions for which no clear or certain methodology is known, and
therefore prove difficult or risky. Research needs are instrumental and well identified knowledge and
technology shortages.
Perceptions cover three separate issues at once:
-

as regards the production of insects for aquaculture feeds and their uptake by industry
as regards the production of marine invertebrates for aquaculture feeds and their uptake by
industry
as regards public –private cooperation to promote the production of invertebrates for
aquaculture feeds and complementary services in the EU Atlantic

-

Gaps and challenges
Collective
ranking

Issue

Stakeholder
agreement

1

New sources of protein need to be developed for a sustainable
aquaculture

%

2

Innovation often requires IP protection more akin to high-end products,
but not to bulk feed ingredients

%

3

National policies do not include invertebrate protein as a target
ingredient for fish feed

%

4

Integrated systems at local to regional scale are scarce

%

5

Aquaculture producers need to understand the benefits of protein from
invertebrates as an alternative to fish meal

%

6

Reluctance of market to incorporate non-traditional raw materials in the
nutritional chain

%

7

Transposition of EU legislation on the use of insects in aquaculture feed
into national law without addition of unreasonable restrictions

%

8

New feed ingredients need ensure enough quantity and quality to be
used in aquaculture

%

9

Alternative models beyond mere bulk and cost are needed

%

10

Seed investment is needed for small SMEs, smart procurement and
replication projects

%

11

Organic standards need to be defined for invertebrate production

%

12

Aquaculture needs to be better integrated in regional and societal
models

%

13

More consumer and industrial support is needed

%

14

Suitable waste needs to be defined and rendered available

%
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Figure 7 Identification of suitable waste, which can originate in agriculture, fisheries, forestry, processing and manufacturing or retail.

Research needs
The following lists have been elaborated through desk research and interviews with stakeholders.
They offer materials for debate with stakeholders, and will be discussed and ranked during the project.
1

Processing of invertebrates for aquafeeds faces several technical hurdles like
blackening (enzymatic browning, such as PPO oxidation)

%

2

Marine invertebrates, both micro (e.g. copepods for larval stages) and macro
(e.g. amphipods and annelids replacing insects in marine food chains)

%

3

Processing, including suitability of live feeding certain species for enrichment
and enhancement at critical phases

%

4

Affordable and quality substrates

%

5

Selection and improvement

%

6

Feed production and formulation, from nutritional balance to palatability

%

7

Acceptance: market and opinion studies including producers, retailer and
consumers

%

8

Potential impact of novel fisheries (e.g. Krill and copepods) on the marine
environment

%
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9

Optimisation and small volume techniques need to be developed for remote
regions

%

10

Mobile marine production plants to cater offshore industry

%

11

Reusability of biofouling organisms in aquaculture and infrastructures

Objectives and milestones
Objectives are here considered as specific results that are necessary and currently a priority.
Milestones are a more general but conditional achievements, allowing for successive planning
phases.
Main objectives and milestones
1

Demonstrate commercially viable SME ventures

%

2

Set up PPPs to promote invertebrate production in EU Atlantic regions

%

3

Increase awareness fro SMEs, investors, administrations and consumers

%

4

Up-scale production

%

5

Diversify species (marine) and products

%

6

Promote regional cooperation and clustering

%

7

Improve breeds: development and growth, environmental requirements,
nutritional profile

%

8

Improve products: nutritional balance, palatability…

%

9

Targeted communication campaigns

%

10

Smart public procurement schemes for remote regions

%

Obstacles and bottlenecks
Main obstacles and bottlenecks
1

Research is a major obstacle as trials within research institutions are too
costly

%

2

Grant aid for this type of research is not sufficient

%

3

End users should put more demands on the fish feed producer to use
invertebrate protein

%

4

There should be specific grants for innovation separate from start-up
grants

%

5

Sustainable feed is a bottleneck for sustainable aquaculture production

%

6

In Spain, fish farms producers are not in favour of including insect
protein in fish feeds

%

7

Affordable, stable and quality substrates for insect production

%

8

The cost of organic by-products and waste

%

9

The quality of organic by-products waste

%
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10

Approval of organic by-products waste types that can be used

%

11

The cost of patents is prohibitive for start-up businesses

%
%

12

Patents do not protect IP as all information is made publically available
which hinders the advancement of the industry as companies are not
willing to get patents and hence are not seen by large investors as bone
fide ventures

13

The requirement for a licence to handle waste

%

14

The cost and quality of waste

%

15

Approval of waste types that can be used

%

16

Consumer preconceptions

%

17

Traceability

%

18

Competition with Asian and north American industries

%

19

Toxicity of insects through bioaccumulation

%

20

deficiencies in amino acids or fatty acids, chitin content, palatability,
digestibility

%
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Stakeholders
Primary (target), secondary (context) and key stakeholders (instrumental) need to be mapped and
consulted from the local to the international level.

Figure 8 Stakeholders assessment: Capacity Vs Support
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Figure 9 Stakeholders assessment: Influence Vs Relevance
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A Roadmap for the EU Atlantic

Figure 10 Model strategy for the achievement of the partial and end results promoted by INvertebrateIT

Overall strategy and expected results
Having compiled an initial list of objectives, consulting with stakeholders will allow to amend and
rank the following lists.
Priority actions
●
●
●
●
●
●

Enhance awareness of the potential of this industry approach both food fish feed
development and also waste management
Raise the level of engagement of stakeholder to promote this industry
Influence policy and legislation, national and EU
Create new opportunities for technology advancement
Develop networks to promote the progress of this industry
Harness and use waste effectively, efficiently and safely in the food chain

Expected results
The main results and specific achievements expected from the project are:
●
●
●
●
●
●
●

Increased awareness
Critical mass and visibility
Collaboration across sectors and borders
Mapping of funding opportunities
Long-term strategic partnership
Capacity building of three demonstration projects
PPPs for pilot project implementation

This project has received funding from the European Union under Grant Agreement
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Investment plan
For millions of people around the world, fisheries and aquaculture remain a vital resource for food,
nutrition, employment and income. Several reports have recently been published by international
organizations, experts or companies, and all point to the considerable contribution that oceans and
inland waters can and especially will in the future bring to food security and nutrition for a global
population expected to reach 9.7 billion by 2050.
In order to meet this challenge, the international community made commitments in September 2015
by adopting the 2030 program with 17 objectives of sustainable development. SDG Objective #14 is
linked to oceans: conserve and sustainably exploit oceans, seas and marine resources for sustainable
development.
The FAO launched in 2013 its initiative “Blue Growth”. With it, FAO will help countries to develop and
enforce programs for Blue Growth and Blue Economy. The “Blue Economy” concept focuses on
conservation and sustainable management. It is based on the principle that healthy aquatic
ecosystems are more productive and are essential for sustainable economies.
In Europe, the same observation is made: aquaculture is a major stake for food and environmental
challenges of the twenty-first century. Since 2009 the European Commission has declared its
willingness to give new impetus to European aquaculture 13. With its financial instruments, the EU
supports Research and Development for aquaculture to become a high-performance, more efficient,
more integrated, more sustainable, and therefore less resource-consuming sector. Despite its efforts
European aquaculture does not progress well compared to its potential, partly because of
international competitiveness (e.g. China produces 60% of global volumes, the EU just 4%). The EU
must thus leverage excellence. The EU aquaculture sector represents today 85,000 direct jobs
involving 14,000 enterprises (Small and Medium Enterprises for the majority), and with more
innovative projects thousands of new employments are possible.
For future EU aquaculture growth and competiveness, one key issue are fishfeeds. Today the diet of
the main species farmed in Europe still relies heavily on fishmeal and fish oil from industrial fisheries.
However, dependence on these ingredients, whose production is limited and prices pulled up by rising
demand, can compromise economic and environmental viability for SMEs. In order to secure the
future and enable the development of aquaculture in Europe, a number of accompanying measures
are needed. To support these initiatives, it is interesting to identify the means that support changes
and innovation in this field. The associated partners of the INvertebrateIT project collected data about
public and private funds in their respective countries. A focus has been made on programs linked to
aquaculture and to circular economy.

13

Communication from the Commission to the European Parliament and the Council - Building a sustainable future for aquaculture - A new impetus for the
Strategy for the Sustainable Development of European Aquaculture {SEC(2009) 453} {SEC(2009) 454} /* COM/2009/0162 final */ http://eurlex.europa.eu/legal-content/FR/TXT/?uri=CELEX:52009DC0162.
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Aquaculture in the European Union, and more particularly in the Atlantic basin, benefits from ideal
environmental conditions and a large number of stakeholders (producers, research centres) along the
whole value chain. These countries also benefit from specialised research (universities, technological
hubs…). The territories are aware of the necessity for sustainable exploitation of marine resource and
all valuable biomass, and therefore include Blue Growth, Agri-Food and the circular economy in their
regional strategies.
There are great opportunities to innovate in the domain, among them the the production and use of
insects for fish feeding (new EU legislation July, 2017), and the exploitation of marine invertebrates
and micro and macro algae (large number of project at EU-level). Several firms have been created at
international level and offer food based on proteins and oils from insects to feed fish, mainly in France
(more than 10 firms), but also in Spain and in the Netherlands. The production of marine microinvertebrates (rotifers, copepods) for hatcheries and young fish is also critical, and there is important
research with other marine groups such as worms and bivalves.
A dedicated public programme aquaculture (and fisheries) activities already exists: the European
Maritime and Fisheries Fund (EMFF). The allocated budgets are differently distributed between
European countries. Spain is the main beneficiary (€ 205 million for aquaculture).
Private funds are becoming more important but remain difficult to access, regarding other attractive
domains and lack of competitiveness for aquaculture activities. In any case, direct interest both from
impact and revenue investment funds is growing, including particular attention to invertebrate-based
solutions for aquaculture, but also for biotechnology, pharma, cosmetics and services such as reducing
the need for antibiotics.
On the other hand there is a large range of other financing programmes in Europe (Horizon 2020,
Interreg, Eurostars, and Bio Based Industry Joint Undertaking) which deal with several general
themes like innovation, environment resources efficiency, biodiversity. However, different strategic
policy and roadmaps make funding trends differ across countries.
Opportunities exist: new interests in healthy food and feed, awareness and opportunities in new bioresources for proteins/lipids … (microalgaes, insects …), environmental issues (good sentinel),
digitalization, better exploitation and more added-value.
But threats remain: environmental and health pressures (Natura 2000), risks of diseases (parasites),
social acceptance regarding new planification for aquaculture, consumer support to fish fed with
insects, administrative delays for plans and financing.

Analysis of funding opportunities
The INvertebrateIT consortium has carried out a detailed mapping of available public and private funds
at national and regional level. The following is a summary of European funds, many of which are
managed at national level under different mechanisms.
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EMFF 14

·

European Maritime and Fisheries Fund is the biggest fund
dedicated to fishing and aquaculture and this is the dedicated
tool for the EU commission regarding the implementation of the
Fishing and Aquaculture policy. Each country has to implement a dedicated managing and follow-up
strategy of the allocations.
Sustainable aquaculture is the second priority (21 % of the fund) to make the sector more
successful and competitive by focusing on quality, health and safety, as well as eco-friendly
production; and to provide consumers with high-quality, highly nutritional and trustworthy products.
The total budget of the fund is € 8.6 billion (European Union + National) including Euros 6.4 billion
by European Union contribution. This European contribution allocated in total from 2014-2020 is
distributed between:
-

-

11% managed by the EU to support EU-wide objectives in maritime and coastal affairs:
international governance, cooperation through exchange of information and best practices,
public information and support to networking platforms, marine knowledge, maritime
spatial planning ;
89% managed by the member states, divided amongst EU countries, the fund are used for:
reducing impact of fishing on the marine environment, more market tools for professionals
and consumers, joint stewardship of protected areas and Natura 2000 sites, special support
to small-scale fisherman.

The repartition is: 4.3 billion€ for sustainable fisheries, 580 million€ for control and enforcement,
520 million € for Data Collection and € 71 million for Blue Economy.
The beneficiaries are: Fisheries and aquaculture operators, professional organization, Fishery Local
Action Group (FLAGs), Scientific/technical Public Law Bodies, Advisory Councils, and NGOs in
partnership with fishermen or FLAGs, SME.
·

Horizon 2020

15

Horizon 2020 is the biggest EU Research and Innovation
program ever with nearly €80 billion of funding available over
7 years (2014 to 2020) – in addition to the private investment
that this money will attract. It promises more breakthroughs,
discoveries and world-firsts by taking great ideas from the lab
to the market, with emphasis on excellent science, industrial
leadership and tackling societal challenges, for public and private sectors to work together in

14
15

https://ec.europa.eu/fisheries/cfp/emff_en
https://ec.europa.eu/programmes/horizon2020/
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delivering innovation. Horizon 2020 is open to all organisations. Three types of projects are eligible:
Research and Innovation Action (RIA), Innovation Action (IA), Cooperation and Support Action (CSA).

·

ERDF Interreg

European Territorial Cooperation (ETC), better known as
Interreg, is one of the two goals of cohesion policy and provides
a framework for the implementation of joint actions and policy
exchanges between national, regional and local actors from different member states. The fifth
programming period of Interreg (2014-2020) has a budget of € 10.1 billion. INTERREG program is
strongly linked to territorial issues.
-

Interreg Atlantic Area program16 supports transnational
cooperation projects, contributing to the achievement of
economic, social and territorial cohesion of 37 Atlantic
regions from five countries: the western part UK, the
northern and southern westernmost part of Spain, western France, Ireland and Portugal. The
total budget for this program is € 185 million. Projects are supported up to 75% ERDF. For the
first time and the first call launched end 2016, this program has been also opened to private
actors. Four priorities are targeted: Innovation and competitiveness, Resource efficiency, Risks of
natural climate and human origin, biodiversity, natural and cultural assets.

-

Interreg North-West Europe program17 has the ambition to
make the North-West Europe area a place with high levels of
innovation, sustainability and cohesion. The total budget is
€ 370 million for activities based in eight countries: Belgium,
France, Germany, Ireland, Luxembourg, the Netherlands, Switzerland and the United Kingdom.
Projects are supported up to 60% ERDF. The priorities selected for the 2014-2020 period mainly
address smart and sustainable growth: Innovation : Helping enterprises innovate ; Low carbon:
Supporting the shift towards a low carbon economy in all sectors and promoting sustainable
transport ; Resource & materials efficiency: New ways to produce more value with fewer
materials. Any organisation, public or private, can participate.

-

Interreg SUDOE: supports regional development in the South-western part of Europe. It
promotes transnational cooperation to respond common issues, such as low investment in
research and development, weak competitiveness of the small and medium-sized enterprises and
exposure to climate change and environmental risks. Total budget is 141 million euros. The
projects approved are based on public and/or private partnerships along five priority axis,
identified as the areas on which transnational cooperation has strongest impact in the context of
Southwest Europe: Research and innovation, Competitiveness of SMEs, Low-carbon economy,

16
17

http://www.atlanticarea.eu/
http://www.nweurope.eu/
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Combating climate change, Environment and resource efficiency. All partners can be supported
up to 75% ERDF of the eligible expenses.
-

Other crossborder INTERREG programmes can be available, as
example the Channel program (France-England) enabling the
northern western part of France to collaborate with Southern
England. 2 types of tools are available: large projects (ERDF 69%)
micro-projects dedicated to SMEs and associations (ERDF 80%)

·

and

Eurostars

Eurostars is a joint program between EUREKA and the European
Commission supported by 36 countries. It is open to all SMEs,
regardless of branch of industry, sector or technology area. The
objective of the Eurostars project must be to develop a new product,
process or service. This tool is transversal but addresses RTD
performing SMEs (definition: at least 10% of the turnover is dedicated
R&D). The project has to be led by an SME.

·

for

to

Bio Based Industry Joint Undertaking (or BBI JU)18

The BBI JU is a public-private partnership between the European
Union and the Bio-based Industries Consortium (BIC). BIC is an
association established in 2012 to represent the private sector
partners in the Joint Undertaking. It is host to a unique mix of
sectors that currently include agriculture, agro-food, technology
providers, forestry pulp and paper, chemicals, energy and endusers. The total budget is €3.7 billion investments in bio-based innovation from 2014-2020: €975
million of EU funds (Horizon 2020) and €2.7 billion of private investments.

18

https://www.bbi-europe.eu/
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Conclusions
Aquaculture is called to supply an increasing world population with food, and to do so ensuring quality
and sustainable products, contributing to manage marine resource wisely.
Invertebrates are part of the natural diet of fish, specially in larval stages, supplying essential nutrients.
Invertebrates, both insects and incresingly marine species, can be produced in a very efficient way,
with the potential of helping to manage waste from aquaculture farms and other organic residue.
New technology and adapting legislation now allow to mass produce invertebrates, both in industrial
and semi-traditional ways, and to process them into nutritive, reliable, durable and cost-efficient
alternatives.
Invertebrates can be used to complement, reduce or replace fish feed ingredients, in line with other
promising sources such as algae and yeasts. These sustainable sources are called to reduce the
importance of wild fishmeal and vegetal sources like soja, and their potential is untapped.
More awareness is needed to engage stakeholders (resarch, aquaculture, investment...) as well as
consumers, in order to foster more research, new ventures and successful market applications.
To do that, both public and private funding is needed, as well as increased collaboration across sectors
and regions.
The INvertebrateIT project seeks to contribute along this process and will integrate all results and
stakeholder inputs in 2019.
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