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POWER BREAKFAST 1:  Understanding the successful model of 3 European SMEs 

 Thursday 8 Sept. 2011 8:30 AM 

 

Moderator: Jean Michel 

Pommet, Gate2Tech, 

Director & Chairman, 

France 

  

 

Panelist: Olivier 

Bourtourault, Aleor, 

President, France 

 

 

Panelist Bruno Berheide, 

Spanish Bank of Algae, 

Marine Biotechnology 

Center, Manager ,Spain 

 

Panelist Levent Piker, 

OceanBasis & Coastal 

Research & Management 

(CRM)  Executive Director 

,Germany 

 

Discussing their approach to supplying micro- and macro-algae for the pharmaceutical, 

cosmetics and food industries, three European SMEs focused on the challenges posed 

by Asian competition and the need to wean themselves off of government aid. 

Faced with an increasingly competitive business environment, providing specific expertise is of 

great advantage in building a prosperous SME, according to this panel of European managers.  

Brittany-based macro-algae supplier Aleor, for example, supplies seaweed with full traceability, 

which president Olivier Bourtourault says affords a competitive edge given the growing 

competition from lower-cost Asian suppliers. ñSome Chinese sites have major pollution 

problems due to heavy-metal contamination, while in Europe we have strong water-quality 

regulations. This means we need to begin looking at our Asian competitors as potential clients,ò 

he explained. Founded in 2007, the company owns five patents (in seeding, hatching, drying 

and processing) and supplies the food and cosmetics industries. Aleor is also developing the 

green chemistry and energy sectors, which it believes has great potential.  

The Spanish Bank of Algae, by comparison, specializes in inter-tropical strains of micro-algae 

as an alternative to the predominant European offer, which is based on micro-algae from the 

Baltic regions. The company develops some 700 strains and is building ties with the 

pharmaceutical, cosmetics and energies industries.  

Germany-based Coastal Research & Management (CRM), which sources seaweed and jellyfish 

extracts, emphasizes its sustainable production methods when marketing to potential clients. 

ñThe idea behind the company is to harmonize the coastal economy and sustainable practices. 

While the economic aspect is, of course, important, we decided not to take a ñmass-marketò 

approach, which can be environmentally harmful, but instead to focus on developing new 

technologies,ò commented executive director Levent Piker.  

The company supplies seaweed to the cosmetics industry and also has its own skincare brand. 

CRM aims to have a fully operational pharmaceutical division within five years, according to 

Piker. 



While these companies were initially created thanks to government aid, all of the panelists 

insisted on the importance of financial independence for a profitable long-term business model. 

The Spanish Bank of Algae was founded thanks to Spanish government funding but now is 

working to attract more private investment. ñWe want to change the public financial model. 

While we obtained funding from Spainôs Ministry of Science and Innovation, today we are 

generating significant funds and in the next five to ten years we aim to be financially self-

sufficient,ò noted manager Bruno Berheide.  

One strategy in pursuing this goal is to join forces with others in its sector. To this end, the bank 

currently allots 200 square meters of office and lab space to related spin-off companies.  

Coastal Research Management, too, benefits from government funding but aims for financial 

independence longer-term.   

While state funding has helped launch many companies in the sector, the panelists concur that 

European funding is not a priority for development. They complain that the bureaucracy involved 

in applying for and administering European funds is too lengthy and complex for a small or 

medium-sized structure. 

 ñWe were asked to build a consortium, but the process is very time-consuming and we believed 

the pay-back was too long-term,ò explained Aleorôs Bourtourault.  

While he didnôt rule out the possibility in the future, he added that Aleor is still too young and 

small to use this tool. The panelists also point to the lack of regulatory harmonization on the 

European scale as a barrier to their companiesô growth and an open door to cut-rate imports, 

which threaten local production. 

The balance between research and development and production is another important issue for 

SMEs.  

At CRM, 50% of the activity is in R&D with the remaining 50% in marketing, production and 

sales, Piker says.  

Aleorôs Bourtourault admits that his company is at a tipping point: ñRecently we had 95% in R&D 

focusing on how to produce raw materials, but now it is moving towards 75% on production and 

25% on new technologies.ò  

The panelists conclude that while there are real challenges facing SMEs in the sector, with a 

focus on R&D and an eye on the competition, there is a bright future ahead. 

      

 

 



THINK TANK ON AQUACULTURE ï  
ñBuilding the production to meet the increasing demandò 
 
Thursday 8 Sept. 8:30 AM (22 Panelists - Round table) 

 

 
MODERATOR : Roy Palmer, 
SEA; IAFI, WAS-APC and 
Aquaculture without Frontiers, 
Australia  
 

 
POSITION:  
Seafood is recognized as important in the diet and as an imperative for solving hunger issues 
for the growing global population but wild fisheries quantities have maximized and aquaculture 
is not growing at the speed it needs in order to meet global demand for marine proteins.  
 
GOAL:  
Bring about a culture change in terms of working across disciplines and sharing knowledge and 
experience to increase aquaculture opportunities through the three pillars of sustainability 
(environment, economic and social).  
 

PLAN:  
We will aim to foster the creation of new interdisciplinary teams who focus on the proposed 
themes under the areas of aquaculture governance, aqua-feed, safety and regulation, 
environment and sustainable development and promotion/marketing.  
 
Aquaculture, being one of the most relevant activities in marine bio resources and 

simultaneously one of the fastest growing primary industry sectors must undoubtedly evolve in a 

more sustainable way. This evolution is a very complex process that must be seen by all its 

players as essential and urgent, from designers and policy makers to all end users, implying 

changes in behavior, business models, and partnerships, cultural, social and political patterns.  

The synergy of networking, thinking outside the 'box', creating ideas through our passion and 

energy will benefit us all, and the world will be a better place for our input and conclusions.  

   



 

Governance  

¶ Self Governance  
Be pro-active. Be the driver of Standards e.g. retailer. Impose our own standards rather 
than have them imposed upon us.  
 

¶ Simplify legislation 
Framework in EU as first step as far too many barriers. Create the Strategy for 
development in aquaculture enabling industry productivity.  
 

¶ Knowledge Management  
Ensuring that science supporting policy is a commitment. Use European Aquaculture 
(EATIP) 

 

¶ Communication        
Covers all areas but communication strategy is essential to government,  industry, 
stakeholders, NGOôs, Consumers, etc. Build the trust and goodwill. Think globally.  
Feed  

¶ Promote the benefits of the health of feeds  
Transparency in the feed chain right down to macro ingredients is essential. Omega-3 
long chain essential fatty acids are essential.  
 

¶ Growing fish on marine algae needs to be promoted over usage of land planted 
products.  
However we strongly support the development of any and all types of algae or land 
based sources of long-chain fatty acids and essential oils that can substitute for fish-
based feeds ingredients.  
 

¶ Functionality  
Increase knowledge and information about functionality of feeds. Reduce antibiotic 
usage  

 

¶ Animal raw materials  
        Revisit usage of these items in scientific manner and research opportunity  
 

¶ Communication  
        Better information to be supplied to end users especially on Feed  
        Ratios and comparisons with land animals  
 

Safety and regulation  

¶ Simplify regulation  
        Too many regulations, hard to keep up.  
 

¶ Unify with global perspective  
        Maximum effort to get Governments working together to find efficiencies  

 

¶ Environmental, Antibiotic, Chemicals 
Pollution effecting health is an issue. Unified Standard methods for testing and protocols  
 



¶ Costs ï can we afford it or can we afford not to?  
        Training staff. Streamline and make cost efficient without losing emphasis.  
 

Environmental sustainable development  

¶ Define sustainability. Agree on a definition that accepts impact.  
        Sustainable impact as a tradeoff of higher output in food production  

 f we get a globally agreed definition we can find solutions. Do not let the opposition 
define sustainability.  
 

¶ Impacts ï inputs & outputs  
Honest introspection. Involve stakeholders. Treat water without long term disadvantages. 
Feed sources. Create business model of integrated aquaculture. Gaps between offshore 
and coastal aquaculture  
 

¶ Use all of our tools ï no limits  
Do not narrow future development by restricting use of whatever tools there are. We 
need all the tools to protect the environment and maximize production in sustainable 
fashion  
 

¶ Maximize sustainability ï promote not constrain  
Aquaculture has different starting point to other agriculture industries. If they were forced 
to start today they might not be in business. Need to understand we are shaping a new 
industry where customer demands are highest ever seen in this area. 

 
Regulation and Governmental Agencies focus should be on promoting sustainable 
business models rather than constraining industrial development. If through regulation, 
there is creation of economic value associated to sustainable practices, then the industry 
will naturally migrate towards sustainability.  
 

¶ Good transparent Sciences  
In the quest for sustainability, all technologies and scientific inquiries should be 
evaluated on their merits, and none prejudged as to efficacy or suitability  

 

Marketing & Promotion  

¶ Communication & Education 
Battle the misconceptions/misinformation with factual information  
 

¶ Accurate, transparent information  

¶ Be willing to engage in dialogue. We should be proud of history (Aquaculture started in 
6000BC) as well of our achievements and we need to spread the messages. Support 
and promote research which can answer  
critical claims. Encourage research that can further the (and rise the) level of the 
dialogue on the sustainability and positive aspects of aquaculture.  
 

¶ Proactive  
Example is www.gillseafood.org ((launching Wed 5 Oct) will be website which covers all 
issues regarding seafood & health and is being driven by Universities. It will be in several 
languages. Global Initiative for Life and Leadership through Seafood (GILLS) 
establishment of website.  



 

Where to from here:  

We need to find a solution of bringing industry groups together globally.  

Ideas:  

¶ Biotechnology Industry Organisation. www.bio.org. 

¶ IAFI (an association of international seafood professionals) - runs biennial World 
Seafood Congress and has FAO and UNIDO as supporters. www.iafi.net and has 
LinkedIn Group (http://www.linkedin.com/groups/IAFI-  
Association-International-Seafood-Professionals-     
 

 
PANELLISTS: 
Alistair Lane, CEO, European Aquaculture Society  
Prathapachandra Shetty, Executive Director Emirates Star Fisheries, Dubai  
Stephane Ralite, Aquaculture Department Manager, Ocialis- InVivo NSA Group, France  
Michael Mussell, CEO, Bluewave Marine Ingredients, Peru  
George Marco, International Director, Aquativ DIANA SPF, France  
Einar Wathne, Managing Director, EWOS, Norway  
Tony Haymet, Director, Scripps Institution of Oceanography, USA  
Elliot Entis, CEO, American Salmon Company, USA 
Lara Barazi Yeroulanos, CEO, Kefalonia Fisheries, Greece  
Francisco Gomes, Executive Manager, Aqua Business Unit, Novus International Inc, USA  
Yves Harache, President, European Aquaculture Society, France  
Eric Causse, Sales Manager Greensea , France  
Hervé Balusson, CEO Olmix Group, France  
Prof Simon Davies , Head of Fish Nutrition & Aquaculture Health Research Group. Editor-in-
Chief International Aqua feed magazine, UK  
Philippe Roy, Scientific Director, PhosphoTech, France  
Oyvind Fylling-Jensen, President & CEO, Nofima, Norway  
Thierry Coste Scientific Director, Novastell, France  
Roger Gilbert, Perendale Publishers Ltd, UK  
Tuti Tan, Perendale Publishers Ltd, UK  
Eva Tallaksen,  Intrafish UK  
 

    

http://www.bio.org/


SESSION 1: Marine blue biotechs: leading the way to novel therapies 

Thursday, 8 Sept. 2011, 9:35 AM 

 

Moderator: Meredith 

Lloyd-Evans, Managing 

Director, BioBridge, UK 

 

 

Panelist: Alexis Garras, 

Director Business 

Development, Pronova 

Biopharma, Norway 

 

 

Panelist: Andrew 

Mearns Spragg, CTO & 

Founder, Aquapharm, 

UK 

 

 

Panelist: Franck Zal, 

CEO Hemarina, 

France 

 

Does the marine environment offer ñan Aladdinôs Cave of treasure, or is it foolôs gold?ò 

asked moderator Meredith Lloyd-Evans, kicking off the session. 

 

Lloyd-Evans pointed out that combinatorial chemistry had not offered the type and scale of 

molecular discoveries that big pharmaceutical companies had hoped for when they invested 

heavily in the technique. Perhaps we might look to nature instead, he suggested: given that the 

marine environmentôs biodiversity was so much greater than that on land, surely we would find 

the ñgold coinsò there. 

The seas were indeed an Aladdinôs Cave, maintained Andrew Mearns Spragg of Scottish-based 

Aquapharm, pointing out the limitations of the ñsynthetic librariesò developed by big pharma.  

Alexis Garras of the Norwegian company, Pronova Biopharma, agreed, maintaining that big 

pharmaôs move away ñfrom natural products to combinatorial chemistry was probably a 

mistakeò. 

In any event, the panel was keen to highlight the challenges that awaited entrepreneurs who 

tried to tap the oceansô riches. Firstly, there were the difficulties of identifying promising 

molecules, especially when they may not be working in isolation.  

Garras, using the example of what caused Eskimos to have such low rates of cardiovascular 

disease, said omega-3 fatty acids seemed to be the cause. But ñwhat happens when you take a 

mixture of substances and separate them? Do you lose their health effect?ò  

He also highlighted the need to be able to prove these findings to pharmaceutical regulators. 

Another challenge was that of mass-producing the potential wonder molecules: ñUpscaling kills 

a lot of products,ò Garras said. 

Lloyd-Evans asked the panel to elaborate on the need to ñbuild the value chainò so that 

promising substances could be turned into commercially viable products.  



Frank Zalôs company, Hemarina, based in Brittany, extracted valuable hemoglobin from marine 

worms, he explained, while adding that ñitôs not enough to have a good product. You need to 

produce things at a good price.ò  

He also emphasized the need ñto be careful with the natural biomass.ò To that end, his company 

involved partners in farming these worms in vast quantities.  

The panelists were adamant that ecological sustainability was a vital factor to be considered 

when designing mass production systems.  

 

For Garras, tapping into the potential of the planetôs ñlast frontierò ï the marine environment ï 

was positive. But, he stressed, ñyou have to be careful with ecosystems.ò People were very 

worried about whales, for instance, yet the more we targeted their main food source, krill, the 

more whales would die. 

To protect ecosystems, ñwe need to get better at chemical synthesis,ò stated Mearns Spragg, 

especially since companies were ñget(ing) products from ecologically sensitive starting points.ò  

Technologies to enable this ñhad moved on leaps and bounds from ten years ago,ò he noted, 

citing a formerly 60-step process to synthesize one particular substance from a sponge which 

had now been honed down to just 25 steps. 

In order to capitalize on these opportunities, though, you need just that ï capital. So where and 

how do small companies ï who, according to Lloyd-Evans, are the main driving force in 

developing products from natural sources ï raise funds for their innovations?  

That, joked Garras, was ñthe never-ending problem.ò Like his fellow panelists, he suggested 

partnerships with big pharma as a way forward. But, he said, the question small companies got 

asked every time was whether they had intellectual property rights to their discoveries.   

Zal underlined that creating partnerships was a way for companies to share the risk. ñBig 

pharma has fewer and fewer products, so theyôre looking for new drugs from small companies 

to add to their portfolios,ò he said. 

Mearns Spraggôs company had successfully built partnerships in tough economic times by using 

a tiered approach to investment, he explained. First it brought in wealthy ñangelò investors, 

which enabled the firm to secure intellectual property rights. This then attracted venture capital, 

providing a platform for larger-scale, big-pharma partnerships.  



Spraggs also highlighted the opportunity involved in ñre-discovering known compounds,ò saying 

that ñmore work is needed in academic fields to fully evaluate their commercial prospects.ò  

And, with big pharma coming back into the field, he held out the prospect of linking new 

advances from the natural world with combinatorial chemistry to tackle complex degenerative 

diseases associated with ageing. The worldôs population was ageing, he noted, and there was 

an ever-expanding middle class in developing countries like India and China. So the market was 

there. 

Perhaps this is the Aladdinôs cave that the next generation of drugs will unlock.  

 

 

 



 

SESSION 2:  ñIs Algae the biofuel of the future?ò 

 
Thursday 8 Sept. 9:30 AM 

 

 

Moderator: 
Steve Dillingham, 
Founder and 
Principal of Strategro 
International, LLC & 
Aquapreneur.com 
 

 

 
 
Panelist: Paal 
Bakken, Founder & 
CEO Seaweed 
Energy, Norway  
 

 

 
 
Panelist: Stan 
Barnes, Founder & 
CEO BioAlgene Inc., 
USA  
 

 

 
 
Panelist: Jack 
Legrand, Director 
Gepea, France  
 

 

 
 
Panelist:Stephen 
OôLeary, Director for 
Canadaôs National 
Bioproducts (Algal 
Biofuels Initiative) 
NRC 
 

 
Despite a global downturn and a general recognition that algae biofuels are unlikely to be 

commercially available tomorrow, the tone of this session was generally up-beat. In his 

opening remarks moderator Steve Dillingham made no bones about the challenges that 

lay ahead. ñThe bottom line is there are still a bunch of obstacles,ò he said. As the 

session progressed, the consensus emerged that none of these obstacles were 

insurmountable. 

 

Stan Barnes, whose company grows algae using waste carbon dioxide (CO2) from a coal-fired 

power station, set the tone. He said he was confident that he could turn his operation into a 

viable company.  

ñWe can make a profitable business out of this new technology because now we have five 

years' experience,ò he explained.  

Barnes added that as his firm was currently producing on a relatively small scale, its products 

were still too expensive to be commercially viable. But he insisted that this was not a long-term 

problem. ñWe need to produce at less than $2 a gallon and we think we'll be able to do that 

within five years,ò he said. 

 



A number of participants said that the aviation sector was a key driver of efforts to produce 

commercially viable algae biofuels. Barnes' firm has received funding from Boeing as well as the 

US Department of Defense, which has set ambitious targets for the use of non-fossil aviation 

fuels. 

Stephen O'Leary explained that research in Canada was also looking at how airlines and 

military aircraft could be major future users of algae biofuels.  

ñThe aviation industry is really stuck on liquid fuels,ò he explained, adding that electronic aircraft 

needing to re-charge their batteries during a mid-Atlantic flight just weren't a viable option. 

ñYou'd never find an extension cable long enough,ò he joked.  

It was also argued that biofuels were 2% more energy efficient and 2% lighter than traditional 

aviation kerosene, which for an industry that was constantly trying to develop lighter, more fuel-

efficient aircraft was a huge advantage. 

Other participants stressed that while algae and their larger cousin seaweed were a potential 

source of non-fossil fuels, they had many other potential uses. Paul Bakken, whose company 

grows seaweed commercially in the seas off of Norway and Portugal, argued that his products 

could be developed as a major source of food for farmed fish.  

He said algae and seaweeds also had a role to play both in the fight against certain forms of 

marine pollution, notably by absorbing nitrates from aquaculture and intensive agriculture, and 

in efforts to tackle global warming. ñWhat we're really talking about is planting trees in the sea. 

Don't forget that 50% of all the photosynthesis on this planet happens in the sea,ò he said.  

Jack Legrand, however, warned that trying to use the same systems to produce algae for 

biofuels and for environmental protection could prove economically problematic. 

ñThe scale is just not the same. For energy production you need mass production of algae,ò he 

said, adding that de-pollution systems dealt with relatively small quantities of algae that could 

not be profitably transformed into affordable fuels. 

Another recurring theme in the session was the need to keep it simple when developing new 

applications for algae and seaweed.  

Bakken explained that his company based all of its work on the principle of 'bio-mimicry,' which 

meant looking first at how seaweed grew naturally and trying to build on that. ñWe learn from 

nature instead of building all sorts of funny things,ò he said. 

Barnes agreed, explaining that his company was not interested in developing genetically 

modified strains of algae when well over 100,000 varieties existed naturally. ñThere's plenty to 

choose from already,ò he said. 

While Legrand concurred, he added that taking naturally occurring organisms as a starting point 

did not preclude refining and improving those strains in the laboratory. ñThe optimization of 

strains is necessary for the future,ò he said. 

Bakken happily supported this argument. ñIn the future you could certainly consider cross-

breeding seaweed strains. After all, it took us 200 years to develop the kinds of potatoes we 

have today,ò he said. 



While all the panelists agreed that the algae biofuels industry would one day have to stand on 

its own two feet and survive without public subsidies, most also accepted that day had not yet 

come.  

Barnes said that in his company's case, funding from the US Department of Defense would 

remain a crucial source of income for the time being.  

Panelists from Europe also agreed that subsidies were necessary. But when asked where they 

thought future funds would come from, no-one answered.  

Stephen O'Leary summed up the general mood when he said, ñit's not next year. It's not the 

year after. We're looking at something that's five years away, ten years away.ò  

       

 

 



OPENING KEYNOTE PLENARY 

Thursday, 8 Sept. 2011, 11:00 AM 

 

Chair: Geoffrey 

OôSullivan, Manager 

International 

Cooperation, Irish 

Marine Institute, 

Member of Marine 

Board Vision Group 

on Renewable Ocean 

Energy, Ireland 

 

 

Speaker: Richard 

Somerville, 

Distinguished 

Professor Emeritus 

& Research 

Professor at Scripps 

Institution of 

Oceanography, USA  

 

 

Speaker: Anny 

Cazenave, Senior 

Scientist, Laboratoire 

dôEtudes en 

Géophysique et 

Océanographie 

Spatiales LEGOS-

CNES, Observatoire 

Midi-Pyrénées, 

France 

 

 

Speaker: Tony 

Haymet, Director 

Scripps Institution of 

Oceanography, USA 

 

 

Speaker: Patrick 

Vincent, Director 

General, IFREMER, 

France 

 

Welcoming participants to the conference, the mayor of Nantes Jean-Marc Ayrault 

encouraged delegates to take inspiration from the harbor cityôs Latin motto in pushing 

for creative, sustainable ways of developing the planetôs marine resources. Translated, it 

says ñNeptune favours those who travel, those who dare.ò  

 

Pierre Erwes of BioMarine urged them to take full advantage of the business focus of the event 

by networking at every opportunity.  

The speakers then set out to establish some of the key parameters of the science involved 

when it comes to the global marine environment.  

Richard Somerville, the lead US-author for the 2007 report by the Intergovernmental Panel on 

Climate Change, stressed that although it was not up to scientists to decide what level of global 

warming was acceptable, the science regarding the subject was clear: the planet was warming, 

and this was caused by human activity due mainly to the burning of fossil fuels.  

With a series of graphs and charts, he demonstrated how carbon emissions had grown by 41% 

since 1990, in spite of efforts to control them like those embodied by the Kyoto Protocol.   

Temperatures were rising on all six continents, at land and at sea, he said. And sea ice was 

receding ñfaster than has been projectedò by the 2007 IPCC report. In addition, science could 

separate out natural variability in climate cycles, caused for example by changes in solar 

activity, from human influences.  

Somerville underlined that trying to limit global warming to a rise of two degrees Celsius was a 

ñsubjective, political decision, not a scientific oneò but that it had been made by many 



governments, and had been formally adopted by the European Union as policy. In order to meet 

this target, ñthe world must act in the next decade.ò  

Sullivan added that from a political point of view, he found it depressing that no actions had 

been taken to tackle the situation. For this to change, and to counter what he categorized as an 

effective disinformation campaign akin to the tactics that the tobacco industry had once used, 

parties such as scientists and the media needed to communicate the issues better. 

 

Anny Cazenave brought insights from her work at the Laboratoire dôEtudes en G®ophysique et 

Océanographie Spatiales to show what we have learned about the oceans from satellite 

observations.  

Satellites have revolutionized ocean studies, she said, which were of crucial importance given 

that oceans covered 70% of the planetôs surface, contained 97% of its water, and absorbed 

some 90% of the excess heat generated by human activity. 

Knowledge of salinity ï an indicator of the levels of evaporation taking place around the oceans 

ï had been transformed. Whereas previously, 100 years of readings by traditional technologies 

had given us a sketchy idea of salinity around the worldôs oceans, now we could get a 

comprehensive view in as little as eight days, she noted.  

Satellite altimetry, especially since the 1990s, meant that sea levels around the world could be 

assessed to an accuracy of one centimeter. In addition, satellites could map this around the 

world in a mere ten days. ñThe surface of the ocean is not flat,ò Cazenave declared: ñIt has 

troughs, bumps and humps...that reflect the topography of the seafloor below it.ò  

Information such as this helps gives scientists a much better-informed view of how ocean 

currents work, not just for large-scale currents such as the Gulf Stream, but also smaller, locally 

important eddies. And it helps them understand potentially devastating climatic phenomena like 

El Ni¶o: ñWe can map the onset of these phenomena, allowing us to predict them a few months 

ahead of time,ò Cazenave revealed.  

Plus it informed the debate on the crucial question of rising sea levels. Levels were indeed 

rising, at a rate of 3.3mm per year since 1993 ï considerably faster than the rates that had been 

recorded by tidal gauge measurements taken earlier in the twentieth century. Cazenove said 

that geological evidence proved the current rate of sea-level rise was unusual compared with 

previous millennia. And levels were likely to continue rising ï probably faster than estimated by 

the IPCC in 2007 ï though she warned it was difficult to predict exact figures. 



Tony Haymet of Scripps took on the subject of ocean acidification ï often referred to as global 

warmingôs ñevil twinò. 

Much of the increased carbon emissions caused by human activity had been absorbed by the 

oceans, he noted, resulting in a 0.1% decline in the seasô pH level. Given the size of the oceans 

and the fact that their acidity had stayed constant over the previous 55 million years, he said, 

this was an awesome and frightening human impact.  

 

One effect of this, he added, was that crustaceans, molluscs and other invertebrates found it 

ever more difficult to make their calcium carbonate shells, using up energy that theyôd otherwise 

use for reproducing. 

ñWhy should you care about this?ò Haymet asked the audience, having shown them images 

from a scientific experiment into how one small marine snail struggled to make a shell as 

acidification increased.  

ñWell, young salmon eat these snails off the American coast,ò he explained, before elaborating 

how, over the next century, acidification was likely to effect the production of shellfish like 

mussels and oysters. 

However, Haymet stayed resolutely upbeat, challenging the audience not to see carbon dioxide 

simply as a problem: ñSee it as a feed stock,ò he exhorted: ñ...see it as an input to a future 

industry, where you can use it for some good purpose. Algae is natureôs gift to us, [allowing us] 

to turn sunlight and CO2  into cosmetics and food for farmed fish.ò 

Patrick Vincent of Franceôs IFREMER highlighted the multifaceted contributions marine science 

could make to industry and society. These included fisheries and aquaculture to help meet ñthe 

food challenge;ò marine renewable energies; biotechnology; minerals and ways to monitor the 

marine ecosystem for sustainability purposes.  

But Vincent called for improved networks to be developed to meet wide-ranging societal 

challenges and to develop ña truly integrated and consistently funded óEuropean Ocean 

Observing Systemô providing data and information under regulated access.ò 

In closing the plenary, Geoffrey OôSullivan of the Irish Marine Institute made a final plea for the 

scientific community not merely to outline problems, but to open up the debate about the options 

that face society, and communicate solutions ï such as those that were being raised at the 

conference ï to the wider public.   



SESSION 3: Harvesting marine bioresources: innovative sustainable solutions? 
 

Thurs. 8 Sept. 2:30 PM 
 

 
Moderator: 

Dave Conley, Founding 

Partner, Aquaculture 

ComGroup, Canada 

 

 
Panelist: Hervé Balusson, 
CEO Olmix, France 
 

 

 
 
Panelist: Sigve Nordrum, 
Senior VP Aker 
Biomarine, Norway 
 

 

 
 
Panelist: Stéphane Ralite, 
Aquaculture Department 
manager, Ocialis In Vivo 
NSA  France 

 
Oceans cover 70% of the world's surface yet many of the resources they contain remain 

largely untapped, argued panelists in this session. Taking greater advantage of the 

wealth of bioresources the seas have to offer while protecting fragile and often poorly 

understood ecosystems will be one of the greatest challenges the ever-increasing global 

population faces in coming years. 

 

Around half way through this often highly technical session, Dave Conley cut to the chase. 

ñThere's a big elephant in the room here and it's just how big is the global population going to 

get,ò he said. ñThe driver behind all of this is the growth in human population. Human society is 

spreading out and occupying more space all of the time,ò he added. 

Against this backdrop, the world's seas today provided just 2% of global food supplies and 

similarly low levels of other resources, he said. Unless we stopped the population explosion, 

and there seemed no evidence of any will to do that, then these percentages would have to rise, 

he argued. 

Sigve Nordrum insisted his company was well aware of the heavy responsibilities its activities 

entailed. Aker Biomarine trawls for krill in the freezing waters of the Antarctic. As krill are near 

the bottom of the oceanic food chain, responsible fishing of this vital marine resource is hugely 

important.  

ñWe harvest 60 to 100,000 tons of Antarctic krill a year,ò Nordrum explained, which amounted to 

around half of all krill caught in the region. ñIt is important for us to have strict rules governing 

fishing and we are pushing for the rules to be strengthened,ò he added. 

But northern Europe was no example, he implied, saying that ñIf you managed fisheries in the 

southern oceans in the way we have managed them in northern Europe, we could have 

problems, but I don't think we're going to do that.ò However, relatively little was known today 

about the ecosystems of the world's southernmost oceans, he conceded.   



Nordrum said most of the krill his company harvested was either used as food for the 

aquaculture industry or as the basis of omega 3 food supplements for human consumption. 

Hervé Balusson then explained how his company was trying to turn a deadly source of pollution 

in his native Brittany into a viable resource.  

For years Brittanyôs coast has been blighted by green algae fertilized by excess nitrates from 

intensive farming and other sources. Toxic hydrogen sulphide fumes from decomposing green 

algae on Brittany beaches have been blamed by French public health agencies for causing the 

deaths of humans and animals, including 36 wild boar last summer. 

Balusson said his company had found a way of transforming this potentially lethal substance 

into animal feed. It was able to harvest around 50 tons an hour from the beaches, which it then 

processed at its plant in central Brittany, he explained.  

Balusson stressed that his firmôs business model was not based on some sort of unsavory 

dependency on 'green tide' pollution. 

 ñIf there are no more algae to harvest on the beaches, we can grow it,ò he said, adding that ñthe 

challenge here is to look at how we can encourage the industrialization of the seaweed sector.ò  

If the political will were there, companies like his were ready to take up that challenge, he 

affirmed. 

Stéphane Ralite, whose company is a leading producer of animal feed, agreed that marine 

bioresources offered incredible new opportunities but that exploiting them was also a huge 

responsibility. 

 ñThe question is how can we harvest from the sea and develop our products in a sustainable 

way,ò he said.  

And aside from the need to manage, rather than callously strip-mine the oceanôs resources, 

industry of course also needed to find out how to make biomarine resources economically 

viable. 

ñWe know how to get nutrients from seaweeds and other sources but the problem is how to 

address the issues of volumes and economy. At the moment there are not so many solutions 

open to us,ò Ralite said. 

Like Nordrum, he also argued that regulators needed to step up to the plate and ensure that 

real, enforceable international rules were put in place to ensure that the world's oceans were 

exploited in a responsible, sustainable way.  

ñThere is no global regulation on fishing for example. The market can auto-regulate to a certain 

extent, but that clearly has its limits. Private labels and private attempts to regulate have little 

impact. It really is a very big question,ò he said.  
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The marine environment holds a wealth of untapped potential for the cosmetics market. 
With growing consumer consciousness as to the benefits of marine-sourced ingredients 
and increasingly fine-tuned marketing strategies, could blue be the new green? 

 

Beauty brands and suppliers believe that marine ingredients could be the next big thing in the 
cosmetics market. While these ingredients have long been popular in Asian skincare ranges, 
they are now becoming more well-known to consumers in Western markets.  

Philippe Catroux, from Pierre Fabre, explains that the burgeoning natural cosmetics trend has 
helped pave the way for marine ingredients in cosmeticsðat least in terms of its marketing 
potential.  

ñTodayôs consumers are demanding safer and more effective products, science is supporting 
these claims and new technologies are boosting innovation in active ingredients,ò he comments.  

Catroux admits that while Pierre Fabre, owner of the Avène, Ducray and A-Derma skincare 
brands, works extensively with plant-based ingredients, marine components are still a small part 
of the companyôs R&D mix.  

Laurent Rios of Greentech,  a French company which produces algae actives and extracts in its 
Greensea division, views marine ingredients as ideal to market to the end-consumer.  

   



ñBeauty brands want to sell a 'dream' and itôs easy to do that through marine ingredients,ò he 
notes. ñThe cosmetics industry also wants to offer the latest hot, new ingredient and the 
potential of a substance such as micro-algae is largely untapped,ò he adds. 

Communicating to the end consumer on the benefits of these ingredients can be tricky, 
however, given their technical nature. At Pierre Fabreôs dermo-cosmetics division, efforts are 
instead focused on convincing professionals (mainly pharmacists and dermatologists). Catroux 
remarked that whereas mass-market and prestige skincare were perhaps more image-oriented, 
the success of dermo-cosmetic products comes down to the productôs end results.  

Swiss skincare brand La Prairieôs Sven Gohla notes that communication is easier if the product 
proves its worth early on in the R&D process. 

 ñThat early stage provides the backbone of a safe product. Consumer confusion regarding 
marine ingredients is due to incoherent communication from the start,ò he argues, adding that 
ñbrands need to stick to their vision and their mission and this will create real awareness.ò  

On the supplier end, Norwegian company Aqua Bio Technology ASA, which uses by-products 
from the fish-farming industry, stresses its productsô efficacy, safety and sustainability to clients.  
 
ñWe try to educate them as much as possible on the ingredients, as without a story itôs hard to 
sell something to the consumer,ò commented Fanny Coste. 
 
Communicating on a companyôs sustainability practices is also essential when working with 
marine ingredients, and panelists supported boosting the traceability of sourcing processes. 
Gohla pointed out that La Prairie does not work with wild-harvested ingredients, but instead 
uses those that have come from aquaculture, for example.  

Aqua Bio Technologyôs approach is to work solely with waste by-products, while Greensea 
takes small strains of micro-algae from the wild, which it then cultivates in a controlled 
environment.  

In terms of the regulatory hurdles facing ingredients for the cosmetics industry, panelists 
bemoaned the complex and costly regulations and a lack of global harmonization.  

Aqua Biotechnologyôs Coste remarked that while the major players could finance the costs of 
complying with such regulations, it was a struggle for smaller companies to meet the same 
demands.  

 

La Prairieôs Gohla suggested that manufacturers and suppliers work together to face these 
regulatory burdens. ñThe way forward for the industry is to find a way to comply together. There 



needs to be a network of laboratories to share costs and collaborate on innovation. Instead of 
dumping the burden, we need to share it,ò he opined. 

Although marine ingredients may cost more than their plant-based or chemical counterparts, 
their powerful active ingredients have already convinced many beauty brands.  

Gohla concluded that these ingredients presented enormous opportunity for the beauty industry:  
ñMarine ingredients are not a short-term gimmick. Marine research is a long-term investment 
and I believe we have just barely scratched the surface.ò  
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MRE will make a major contribution to global energy supply, energy security, CO2 
reduction and environmental improvements. 
 
Offshore wind is fully operational and will be the main source of MRE in the foreseeable future, 
possibly surpassing onshore wind in 20 ï 30 yearsô time in Europe. Offshore wind also offers 
significant employment and investment opportunities through the considerable industrial and 
supply chain expansion that is needed to achieve targets. 
 
Other sources are still in development and/or are site specific:  

¶ Wave ï still in development ï but very significant potential if successful and best 
potential in terms of available locations 

¶ Tidal streams ï in development / prototypes being tested ï Site specific but important  

¶ Tidal Rise (La Rance) ï important where conditions are right; significant environmental 
downsides where conditions are not right. 

¶ Thermal (OTEC) ï limited opportunity in Europe but potential in Pacific 

¶ Osmotic ï in development / site specific potential 
 
Marine BioMass to energy (seaweed, macro and micro algae) 

¶ How does marine biomass compare to onshore biomass in volume and price? Can it 
compete under the right circumstances? 

¶ Is the best use of algal biomass for energy or other bio-compounds (food supplements, 
pharma, cosmetics, etc); while not a direct contribution to MRE, marine biomass could 



have good ñoffsetò benefits by reducing the amount of fossil fuels/hydrocarbons being 
used. 

¶ Added value in adsorption of C02 (ocean acidification ) ï nutrients (pollution) = 
Contribution to pollution control (but this could be case without link to energy) - + carbon 
sequestration  

¶ Need to consider costs and size /extent of area that would need to be cultivated. 
 
Must consider whole chain: Production ï Transport ï Storage ï Use 

¶ MRE ï Access to electricity grid essential: ñchicken and eggò ï Is a Pan-European Grid 
essential to MRE exploitation? Affordable access to grid certainly is essential.  

¶ Ancillary opportunities: manufacturing, supply, maintenance (investment opportunities in 
new supply chain elements and new opportunities/cross-over for existing supply chain 
elements from non-MRE sector) ï and downstream opportunities (support switch to 
electric cars, reduce hydro-carbon use, strengthen local coastal economies) 

 
Focus on the MIX of MRE: 
 

¶ One very essential point ï the potential for marine ENERGY is considerable, but a 
difference needs to be made with marine ELECTRICITY, if the sectorôs full potential is to 
be realised. Focusing only on power generation at source brings the risk that other MRE 
opportunities do not get the focus or support that they deserve.  

¶ Avoid competition between different MRE technologies for attention and financial support 
by ensuring stakeholders and decision makers understand the overall MRE potential and 
how all MRE options can fit together to form a comprehensive contribution to the energy 
mix. 

¶ Need realistic assessments / comparisons of costs with conventional sources AND 
including externalities and Future externalities (Carbon tax, environment protection); the 
cost of energy production from MRE needs to be compared with the true cost of energy 
from other sources, not today, but in 5 yearsô, 10 yearsô, 15 yearsô time and so forth. 

¶ Change and improve public perception (NIMBY)  
 
Overall, key points going forward should include: 

¶ The need for new political foresight, vision and leadership ï commitment to the long road 
- Beneficiaries are our children and grandchildren. 

¶ Raising the profile of all MRE technologies (not just wave and tidal electricity generation 
technologies) 

¶ Present a comprehensive and combined MRE strategy to policy makers and 
stakeholders showing how the MRE mix can be formed and expanded 

¶ Identify the roadmap needed to achieve that mix; grid requirements, financial support, 
technology development and achievement of commercial scale production 
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The Carpentersô 1970 hit 'We've Only Just Begun' could have been the theme tune for 

this session. Moderator Dominique Leglu opened proceedings by saying she hoped the 

crossroads at which marine genomics found itself would not turn out to be a labyrinth. 

But as discussions progressed it soon became clear that experts in this exciting new 

field were actually taking their first faltering steps on a long and winding road. 

 

At one point in the proceedings Frank Koehn gave a graphic example of the priority that the 

global research community gave to marine genomics. Koehn works for Pfizer, the world's 

biggest pharmaceutical company, which in 2010 had over 110,500 employees. 

ñThe company currently has two people working on marine genomics, me and a colleague and 

we're not dedicated to the sector,ò he said. 

Catherine Boyen of France's National Research Institute the CNRS told a similar story. 

ñIt's been a long haul to convince our colleagues that we are important, but we are getting 

there,ò she said. 

The third panelist, Russell Kerr, had an even more interesting take on the question. ñWe don't 

actually do marine genomics in our company,ò he said, though he added quickly that his firm did 

collaborate regularly with experts in the field. 

But the fact that marine genomics seemed to be in its infancy did not dampen panelists' 

enthusiasm for what they clearly found to be a fascinating field with huge potential. 

ñWe're really keen to find drugs based on marine genomics and to see how we can fully capture 

the bio-synthetic potential of the oceans,ò said Koehn.  



He added that this potential was already being tapped by the pharmaceutical industry. An anti-

cancer drug based on products derived from a sea slug had recently been approved by US 

regulators and was about ñthree times better than any other oncology agent that's out there for 

that particular disease,ò he said.  

Kerr agreed. ñThere are a number of cancer drugs around that come from the marine 

environment,ò he said. 

Boyen explained that she had recently coordinated a major European research project on 

marine genomics involving colleagues from several different countries. The scheme played a 

vital role in pushing forward research in the field and had also helped to build a community of 

around 600 European experts. ñCritical mass is an important issue,ò she said. 

 

But all panelists warned against unrealistically high expectations and stressed that marine 

genomics should not be seen as a miracle cure for the world's health problems. 

ñIn the project I ran, one of the indicators was the number of patents we could come up with. In 

fact we came up with one,ò said Boyen. She accepted that some observers, including perhaps 

the EU officials who provided much of the funding for the project, could see this as a failure. But 

she insisted that real research was about more than ticking boxes and meeting arbitrary 

numerical targets. 

Koehn agreed, adding that apparent failures were in fact one of the key driving forces behind 

research. ñThe more mistakes you make, the more you learn,ò he said.  

Koehn added that in marine genomics as in any new area of research, it was important to take 

time to really think about the direction you wanted your studies to take before rushing into the 

nearest laboratory. ñYou need to watch out for overkill. It's possible to do too many experiments 

and not enough thinking,ò he argued.  

The three panelists also agreed that research into marine genomics and related disciplines 

could help to develop new pathways between academia and industry and even between 

competing companies.  

ñEvery part of the picture that we can fill in will help. Context is everything,ò said Koehn. 

He added that so called 'pre-competitive consortia' of companies had a role to play here.  



ñAlzheimerôs is an area where you've seen co-operation in pre-competitive consortia. We're all 

trying to deal with this and we're not getting there,ò he said, adding that the approach could be 

applied to marine genomics.  

Kerr agreed that cross-disciplinary cooperation was needed. ñThe dream is for this to move from 

academic labs to Pfizer and other companies,ò he said. 

Summing up the discussions, Leglu congratulated the panelists for being pioneers at the outset 

of a scientific journey that looked set to become increasingly important in years to come. ñYou're 

at the beginning of an enormous story,ò she said.  
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With the ocean covering more than 70% of the earthôs surface and only a minute fraction 
of its resources known to science, the panelôs beauty brands and suppliers were 
unanimous in their support of algae as the ingredient of the future for cosmetics 
research. Panelists also underlined the importance of responsible sourcing and the 
positive impact it could have on consumer sentiment. 

 

This session focused on the benefits of strengthening the correlation between science and 
industry to boost the use of algae-based ingredients in cosmetics.  

Jean-Paul Cadoret, from Brittany-based lab IFREMER, which cultivates micro-algae specimens, 
explained that algae have become prized in part due to their biodiversity and ability to adapt to 
different climates. Indeed, a number of strains have been shown to survive in extreme cold and 
hot climates, a quality which beauty brands are keen to replicate and market in their skincare 
products.  

ñThe beauty of this plant is that it doesnôt just survive in extreme conditions, it actually grows,ò 
commented Cadoret.  

 

Nadia Miller, of Switzerland-based La Prairie explained that the prestige skincare brand 
identified the benefits of algae early on and that they have been a component of its skincare 
range for more than 20 years. 



ñWe refer to algae as ómagicalô as they have so many different applications,ò explained Miller. 
She added that algae also have much potential as an ingredient in nutritional beauty 
supplementsða growing sector within the cosmetics market.  

Mark Allard, president of Nunavik Biosciences Inc. pointed out that thanks to new bio-
technological processes micro- and macro- algae are also becoming more affordable.  

The Canada-based company is a macro-algae supplier (it is specialized in Fucus, a brown 
algae) and also manufactures its own beauty brand, Ungava Skin Care, with algae as the star 
ingredient. It sources its algae from the beaches of northern Quebec, and employs the local 
Inuit population for the seasonal harvest.  

Allard explained that this provides an ecological balance from both a social and an 
environmental perspectiveðan aspect that Nunavik Biosciences highlights in the brandôs 
marketing.  

When asked about the main drawbacks facing the use of algae as a cosmetics ingredient, Miller 
pointed to the danger of over-collection. She explained that La Prairie only uses farmed algae 
and that parent company Beiersdorf has strict parameters in terms of sourcing.  

IFREMERôs Cadoret said that the challenges were still to come as the micro-algae industry was 
still in its infancyðonly around 15,000 tons are produced each year, he explained.  

The discussion became particularly lively when the question of regulations was brought up.  

Miller explained that like the question of animal testing, eventually the origin of every ingredient 
would come under scrutiny from regulatory bodies, but that for the cosmetics industry this would 
pose a particular challenge.  

ñThere is simply not enough room on the cosmetics packaging to label the origin of each single 
ingredient, so we are a long way from informing the consumer. We believe that sustainable 
practices should be the norm in our industry and at La Prairie we undergo both internal and 
external audits. However, that does not mean that the industry needs added regulations,ò she 
warned.  

One attendee warned of a petition circulating in the French industry that is encouraging 
regulatory bodies to oblige brands to provide proof of sustainable sourcing methods, or face 
paying fines.  

 

 



Frédérique Lafosse of Soliance, a French company that has a division developing vegetal 
actives and ingredients for the cosmetics industry, stressed the importance of a clean supply 
chain. She explained that her company regularly invites clients to view their work processes.  

ñThere is a clear demand from our customers for ethical sourcing of our marine ingredients. 
Even as a B2B company, we make it our business to know what the end-consumer wants. 
Sourcing may not be regulated yet, but NGOs are already tracking sourcing practices,ò she 
explained. 

Despite the prospect of added regulations, panelists were upbeat about the future of algae in 
cosmetics. Perhaps the most exciting aspect is the wealth of benefits that have yet to be 
discovered. 
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Can you tell your Belugas from your Orcas?  

Well, if Philippe Gilson of the French company Alstom has any say in the matter, you soon 
should be able to, at least if marine renewable energy is your game. 

The Beluga ï an enormous tidal turbine with a 13-metre diameter ï is being developed by 
Alstom and its partners. It will be tested in a workshop in Nantes by the end of the year, to 
minimize the risks before itôs tested in the seas for real, off the Canadian coast, Gilson declared.  

Its big brother ï twice the size ï will be the Orca, which will be able to capture more energy, or 
the same amount of energy from seas where the current is less strong. 

Of the Beluga, Gilson explained: ñThe idea is to make it as robust as possibleé The only 
moving part is the rota. You donôt want it to fail underwater, as itôs very expensive to fix and put 
back.ò 

Not all companies in the field of tidal energy took the same stance when it came to design, 
Gilson admitted. ñSome companies have made turbines with more complex parts. They might 
get a higher production of electricity, but there will be higher maintenance costs,ò he said: ñNo 
one knows whoôs going to produce the cheapest electricity!ò 

Emmanuel Brochard of Franceôs DCNS outlined another exciting project known as ocean 
thermal energy conversion, or OTEC. This exploits differences in temperature, pumping up cold 
waters from a kilometer below the oceanôs surface, to create a thermodynamic cycle that drives 
electrical generation.  

Designed for use in tropical areas, where the disparity between submarine and surface 
temperatures are greatest, OTEC plants are most useful for serving islands. These islands often 
find it expensive to secure traditional energy supplies ï with costs frequently in the range of 250 
euros per megawatt hour ï and so OTEC plants offer a cost-effective solution.  

They offer a continuous supply of energy, are environmentally friendly, and are barely visible 
from shore, Brochard said ï an important factor for tropical islands dependent on tourism. 



Martinique was now trying to secure funding to get a ten-megawatt plant ready for 2015, he 
noted. 

Stéphane Alain Riou of Pôle Mer Bretagne ï a cooperative maritime network that seeks to 
harness innovation to create jobs - expressed excitement about the opportunities marine 
renewable energies represented.  

Currently, only 8% of Brittanyôs energy needs were met by renewable sources of energy. The 
region had ñsignificant potentialò to exploit, he said, and a technically qualified workforce able to 
exploit new projects. 

 

The time was right for expansion: the French government had just opened up a tender for six 
wind farms in five coastal areas which could generate three gigawatts of power. ñFranceôs 
ambition is to create a new industry based on marine energy capable of developing tens of 
thousands of jobs,ò Riou stated. 

Collaboration is at the heart of a huge European research and development project known as 
MARINA ï the Marine Renewable Integrated Application Platform.  

Cibran Camba of Acciona Energy, who coordinates the programmed, said its common objective 
was to reduce the cost of wind farms in offshore waters. The project aims to combine different 
ocean energy technologies to develop a cost-effective, multipurpose platform for exploiting 
marine renewable energies such as wind, wave and tidal power.  

The programmed started in 2010 and is due to be completed by the end of July 2014. As 
Camba pointed out, ñmore than 90 novel design concepts have been generatedò during the 
course of brainstorming. These would then be evaluated and tested comprehensively, in order 
to select which designs worked best and most cost-effectively in the hostile conditions found 
offshore.   

Bertrand Alessandrini of the Ecole Centrale in Nantes spoke of his instituteôs development of a 
site to test marine renewable energy innovations. For one, this would allow prototypes to be 
evaluated and their performance optimized.  

The site, one square kilometer in area, is located 15km out to sea from the Le Croisic peninsula, 
west of St Nazaire and Nantes. Much of the work has already been completed, including 
marking out the site and installing devices to measure waves, winds and the currents. Cabling, 
said Alessandrini, was due to be installed by next summer to link the site to the power grid.  

Alessandrini said the site was almost ready for those with prototypes to test.  

ñItôs time to make your reservations!ò concluded the sessionôs moderator Philippe Jan.  
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The so-called ñBlue Economyò still cruises just below the radar of major economic 
systems, though it is expected to bring innovative solutions to energy, health, nutritional, 
environmental and other issues. A diverse panel of women business leaders outlined the 
challenges industry players faced today in terms of sustainability, financing and 
regulatory compliance.  

Maria Hayes manages Ireland's Marine Functional Foods Research Initiative, called NutraMara. 
The initiative had created a network of researchers throughout Ireland who were collaborating to 
identify new bio-actives from seaweeds and micro-algae with applications for mental health and 
metabolic syndromes like diabetes and obesity, Hayes explained.   

Regarding the difficulty of finding investment for innovative start-ups in the field, Hayes 
encouraged marine food and nutritional-supplement companies who should avail of public 
funded research. Such funds were "readily available" because "effective ingredients will have an 
impact at the government level in terms of health benefits and reduced health-care costs," she 
explained. 

Dr. Cynthia Burzell's "cleantech" company Aequor Inc. is developing patented technology using 
marine microbes as a natural antifouling agent to eliminate toxins from water. As moderator 
Pierre Erwes pointed out, this technology had applications for cleaning up offshore platforms, 
among other uses.  

Despite the promise of this technology, Aequor was finding it difficult to attract investment, 
Burzell said.  



Potential investors asked questions the company was unable to answer at this early stage, such 
as " 'When will you make money? What is your revenue stream?' ", Aequor's co-founder and 
CEO Marilyn Bruno explained. 

"We're the first in our field so we can't point to any proven example and this is very difficult," she 
added. 

Hilde Steineger of Norway's Pronova BioPharma admitted that her company had not had that 
problem when it first developed an active pharmaceutical ingredient (API) that formed the basis 
for the first and only EU and FDA-approved prescription drug derived from marine-sourced 
omega-3.  

"Our product was developed in the early 1980s within, and funded by, our large conglomerate," 
she explained. Today, the cash flow generated by what had become a blockbuster drug gave 
her company the means to invest in R&D to develop new applications, she noted. 

For small start-ups today, "there is no quick fix, and a lot of companies will lose money," 
Steineger warned. She called for "philanthropists who are willing to invest for a greater good" 
and for governments to help innovators to make it to the next stage.  

Thalocea's Aline Pajolec approached the issue from the investor's viewpoint. Because of the 
current  "dictatorship of short-term thinking," companies seeking investment were tempted to 
make unrealistic promises of a quick return, she noted, stating bluntly "Everyone lies."  

The danger was that if companies failed to deliver on these unrealistic promises, investors 
would feel burned and steer clear of the sector, which is what happened with IT, Pajolec noted.  

"There was a big backlash, and for five or ten years they had a very hard time finding 
investment," she said. "Blue business runs the same risk - creating a big buzz and then a big 
disappointment." 

In Pajolec's view, it was time to stop focusing solely on the figures. Other criteria for success 
included the ability to collaborate - even with competitors - and to "pose the question of the 
social utility" of the product, service or technology being developed.  

Pajolec advised start-ups to choose their investors carefully, and not just for their deep pockets.  

 

"Investment funds aren't only there to give out money. There is such a thing as smart money, 
with expertise on decisions like where to put your headquarters," she said. Poorly thought-out 
decisions like that could cost a lot of money, she warned.   

Lara Barazi-Yeroulanos of Greece's Kefalonia Fisheries agreed it was time for marine 
businesses to think about more than just cash. Take aquaculture: on paper, it seemed it could 
not fail, she said.  

"The world's population in increasing; wild fish stocks are declining: it would seem it can't go 
wrong," she began, before adding, "But it can, and it has, over and over again."  



"Yes, seafood consumption is increasing, but at what quality and at what price?" she asked. "If I 
don't protect my environment, I'm the first one to lose." 

Today aquaculture needed to switch from its traditionally production-driven outlook to a 
"systems-based" approach that would address the environment as a whole, she said. 

La Prairie's Nadia Miller, whose company uses marine ingredients in its skincare products, 
agreed. "We don't make our own ingredients but we support the beginning of the chain to 
ensure long-term supply and cleanliness," she explained.  

One obstacle to "blue business" competitiveness in her view was excessive regulation and a 
lack of regulatory harmonization internationally. Miller said this required very costly market-by-
market adjustments to product content and labeling. 

All in all, though, panelists expressed excitement about the sea of opportunities ahead, however 
rough the waves.  

As Aequor's Burzell said, "Risk is a motivator. Managing risk is an art, which is why 
brainstorming opportunities like these are so important." 

   

     
 

 

 

 



Power Breakfast 3: "Probiotics, peptides and nucleotides: a clever alternative to answer 
aquaculture farming issues" 

Friday 9 Sept. 8:30 AM 
 

 
Moderator: Jean-
Michel Pommet, 
CEO Gate2Tech, 
Chairman 
Probiotech, France 
 

 
Panelist: 
Francisco Gomes, 
Executive 
Manager, Aqua 
Business Unit, 
Novus International 
Inc, USA     
 

 
Panelist: Michael 
Mussell, CEO 
Bluewave Marine 
Ingredients, Peru  
 

 
Panelist: George 
Marco, director 
Aquativ Diana, 
France 
 

 
Panelist: Simon 
Davies, Fish 
Nutrition and 
Aquaculture Health 
group, Plymouth 
University; Editor-
in-Chief of 
International 
Aquafeed 
magazine 
 

 
Panelist: 
Stéphane Frouel, 
Aquaculture 
Scientist, Danisco 
France 
 

 
ñWe have a whole new range of weapons at our disposal, and like any good general, we 
have to use them wisely,ò said Simon Davies of Plymouth University, encapsulating both 
the opportunities and potential traps that scientific advances in the field of aquaculture 
represented. 
 
In what he admitted was a field in which you could get ñoverwhelmed by the vocabulary,ò 
Michael Mussell of Bluewave Marine Ingredients said his approach to these new technologies 
was a commercial one. Heôd spent 20 years in the fishmeal industry and had witnessed both 
ñthe good results and some disastrous results.ò  
 
Mussell sought a more efficient way to derive foodstuffs for aquaculture: ñinstead of overcooking 
it in a fishmeal process, we use enzymesò to synthesize valuable food material from cheap, 
sustainable supplies of raw material, such as waste from the canning industry. Peptides ï 
chains of amino acids ï produced in this way were part of the answer, he said.  
 
Though he had his reservations about the use of peptides, George Marco of Aquativ Diana 
agreed that traditional fishmeal manufacturing was a rough process. Though its products were 
quite nutritional, it wasnôt efficient. Separating proteins by hydrolysis was vastly preferable.  
 

 
Peptides, Marco said, were ña small piece of the puzzle.ò They represented ñvery good 
precursors in terms of flavor,ò and based on his companyôs experience in the pet food industry, it 
made commercial sense ñto create the right flavor that will attract fish.ò 
 



Francisco Gomes of the American company, Novus International, predicted that ñaquaculture 
will become the opposite of what the ruminant industry has become,ò with its low-quality 
foodstuffs, in the sense that ñfeed is going to become the preferred vehicle to deliver the health 
of the animal.ò  
 
The use of prebiotics and probiotics, Gomes felt, had a lot to offer in optimizing the intestinal 
health of the animal. Prebiotics ï chemical agents such as complex carbohydrates ï helped 
both to stimulate the right gut flora, and inhibit bacteria, while probiotics ï either live or dead 
organisms, such as bacteria, yeast or algae ï could kill diseases within the gut. But the field was 
complex, and when developing new agents, it was important not simply to test them by 
exposing them to single pathogens in laboratories: experience showed that farmed animals ñwill 
be exposed to multiple pathogens every day,ò he said. 
 
Probiotics, though they might have prophylactic qualities and help make farmed animals 
stronger, werenôt a silver bullet, in the view of St®phane Frouel. ñTheyôre not the final solution. In 
the event of real disease, antibiotics should remain the final solution,ò he stressed. 
 
Jean-Michel Pommet of Gate2Tech asked Simon Davies whether probiotics offered aquaculture 
a good alternative to chemicals that had ceased to be effective due to increased drug 
resistance. Probiotics did indeed offer an interesting new frontier in this respect, Davies replied. 
Immunologists, he said, were interested in the concept of building tolerance, and how speciesô 
intestines could be ñtonedò to respond to substances without them provoking an immunological 
response. 
 
But although probiotics were already being used for species such as salmon, tilapia, carp and 
sea bass, much work remained to determine and quantify probiotic applications.  
 
Pommet asked if they could be used for other, non-fish species, to which Davies responded that 
they had good results in certain conditions with crustaceans. Frouel added that, ñby using 
probiotics with shrimp, we increase the number of eggs and their hatching success.ò 
 
Pommet was also keen to explore the effect of regulatory hurdles in the use of probiotics, 
especially within the European Union. 
 
For Frouel, these hurdles were ñabsolutely constraining. It is complicated to register them: we 
need to prove the efficacy of the strain and that thereôs no side effects on humans, the [farmed] 
animals, and the environment.ò  
 
Pointing out that the standards were ñprobably higher for use in animals than for humans,ò he 
also noted that the process was extremely expensive. 
 
Finally, making the briefest of appearances, the issue of nucleotides ï the basic structural unit of 
nucleic acids such as DNA ï was raised. Davies pointed to clinical research on rats into how the 
gut uses these ñbuilding blocksò, and he concluded that they provided an avenue that was 
ñworth exploring.ò  
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One message returned again and again during this session and it was this: big is 

beautiful. For offshore wind generation to take off in Europe, we will need to develop 

bigger, more reliable turbines that can stand up to the battering from a mid-winter 

Atlantic storm. 

Offshore wind farms are by their nature far less accessible and harder to maintain than their 

onshore equivalents. They are deliberately located in areas where high winds and choppy seas 

are the norm on a 'calm' day and raging gales and storms are not uncommon. This means that 

turbines need to be adapted to work in these environments. 

ñThe first offshore machines that were installed 20 years ago were simply modified onshore 

machines. Today turbines are designed specifically for offshore use,ò explained Pierre 

Lagandré. 

Frederic Hendrick, whose company is developing a range of next-generation offshore wind 

turbines, explained that while the sector offered exciting new business opportunities it also 

meant Alstom's engineers had often had to go back to the drawing board. 

ñThe worst of the worst for offshore maintenance is that it's very hard to access machines that 

break down in high winds,ò he said. He added that there were also sound economic reasons 

why a breakdown in a storm was just about the worst time a turbine could stop working. 

Turbines produced most electricity when the wind was blowing hard. 

To tackle this Alstom had developed a clear strategy, he explained: ñThe keyword is óno 

breakdown,ôò he said, only half-joking. 

The way companies like Hendricks are dealing with this issue is by building bigger, stronger 

turbines with the smallest number of moving parts possible. The aim is to make the wind 

generating machines as simple and reliable as possible, he said. ñIn offshore, size matters,ò 

Hendricks added, which applied not just to the size of the machines needed but also the size of 

the companies that built them. 

Jean-Remy Villageois, whose company builds the boats used to ship turbine components out to 

the increasingly wild and remote locations chosen for the next generation of offshore wind 



farms, agreed. ñInitially wind farms were built in relatively shallow protected waters,ò he 

explained, citing installations in the Baltic Sea at depths of around 12 meters.  

ñIn the future we're talking about waters that are 20 to 40 meters deep and where you have big 

waves, on average 12 meters high,ò he added. 

This changed everything, he said. Aside from re-designing the turbines themselves, new 

systems needed to be developed for attaching them to the sea bed safely. ñFoundations have to 

be engineered to handle these environments. It's a critical point,ò he insisted. 

One of the impacts that these new realities were having on his industry was that his company 

was now being asked to build bigger ships to transport the new turbine components. 

ñIn the past 6 or 7 years vessel size has increased a lot,ò Villageois explained, adding that older 

boats used for building offshore wind farms tended to be equipped with cranes capable of lifting 

up to 500 tons. Today the capacity was around 1,000 tons. 

Despite the challenges, it was clear that all three panelists were itching to develop what they 

saw as the huge potential of offshore wind energy. They also saw it as a particular opportunity 

for France, which, with its major reliance on nuclear energy had somewhat missed the boat 

when it came to establishing national companies as key players in the onshore wind generation 

market. 

ñThe political situation has evolved well here in recent years,ò said Lagandr®. ñThe goals in 

France are ambitious, although perhaps not as ambitious as in other neighboring countries,ò he 

added. 

Be that as it may, all three panelists insisted France had everything to gain when it came to 

developing offshore. 

ñThere is no established offshore wind industry in France now,ò said Lagandr® adding that it was 

up to companies like his and those of his co-panelists to create one. 

Hendricks argued that it would be crazy not to take full advantage of such a reliable and free 

source of energy. ñWe have a huge, massive resource in the wind at sea. On top of that it 

delivers power when we most need it, in winter,ò he said. ñThis sector is going to see the biggest 

growth in the energy business over the coming years,ò he added. 

Villageois seemed equally excited at the future prospects for the sector. 

ñThis is a once in a lifetime opportunity. This is about building the future. We have to think about 

tomorrow,ò he said. 
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Øyvind Fylling-Jensen of the business-oriented Norwegian research institute Nofima was 
not alone, amongst panelists, in disliking the concept of ñwaste.ò  Marine by-products 
offered opportunities for small- and medium-sized companies, especially when it came to 
value-added products rather than those sold by bulk. 
 
In Norway, Fylling-Jensen explained, salmon farming gave yields of some 40-50% in terms of 
fillets, but all the waste was used up ï with cartilage, for example, being used for calcium 
supplements. 
 
The same was true for wild fish, such as herring, whose by-products were traditionally used to 
provide pig- and poultry-feed, but were now increasingly used for humans. ñFishermen are 
sitting on a tremendous resource,ò he exclaimed, before going on to predict that ñweôll see a 
tremendous growth in the utilization of these resources in the years to come, especially as the 
world is heading for a population of nine billion.ò  
 
The question for companies was whether to focus on producing health supplements or choose a 
pharmacological path. If they chose the latter, he recommended ñdocumenting every single 
stepò of the process, warning those in the bio-prospecting field not to expect a ñquick fix.ò 
 

 
 

Small companies could mitigate some of their risks by taking advantage of publicly-funded 
research, rather than ï as Fylling-Jensen felt happened to many ï ñlosing their focusò and 
spending too much time trying to attract venture capital. 
 



Philippe Roy, of Laboratories PhosphoTech, agreed on the need to use fish by-products and 
give them added value. He felt there were positive developments in this field, with companies 
now extracting standardized ingredients with a high degree of traceability, and being able to 
employ specialized extraction processes to enable them to deliver highly customized products 
to the market. 
 
And opportunities abounded, according to Hordur Kristinsson of the Icelandic research and 
development institute, Matis. Iceland had tremendous resources, he said, before announcing 
that he was ñastounded by the lack of utilization of these resources. We were typically very 
strong with fish oil. And looking at how the market for fish oil has developed over the last 15 
years, if we can do the same for fish proteins, seaweeds, etc, then we have a tremendously 
bright future.ò  
 
That was not to underestimate the challenges involved, according to Kristinsson, for even if you 
started with good raw materials: ñthereôs problems of bitterness, flavor, and functionality.ò  
 
But he pointed out that omega-3 oils, which were once viewed as difficult to market due to their 
rancid smell and bitter flavor, were now estimated by the consultancy firm 
PriceWaterhouseCoopers to account for a quarter of sales in the nutritional food market in the 
US ï an industry worth an estimated $30 billion a year.  
 

 
 
Eric Simard of Neptune Biotech pointed to uses being developed by his company for krill oil, 
which included the discovery of a new anti-inflammatory product. But processing krill was not a 
simple issue, Fylling-Jensen warned. ñOne of the challenges of krill is that it deteriorates fast 
once you take it out of the water,ò he said. ñSo you need to bring your factory with you.ò  
 
A member of the audience questioned how Neptune, when it harvested krill in the wild, balanced 
this with the need to conserve the natural environment. Simard responded by saying an 
international quota existed to protect krill, and that this quota represented less than 2% of the 
known resource. Less than 5% of that quota was fished, he said.  
 
Fylling-Jensen picked up on the general point raised, stressing the importance of reaching ña 
common understanding among states that fisheries are not treated like an Olympic race.ò  
 
He said countries like China, if you asked them why they were not trying to regulate over-
exploited fisheries, would say that it would cause them too many domestic political problems. 
Yet cooperation among the European Union, non-EU Scandinavian countries and Russia on 
cod and herring stocks had demonstrated that over-fished stocks could be rejuvenated. 
 
Moderator Dave Conley of Canada-based Aquaculture Communications Group wondered 
whether industry regulations could have a positive effect ï for example, whether new European 
Union legislation forbidding the overboard disposal of fishery by-catches had prompted the 
industry to view these previously unwanted fish as a resource.  
 
Opinions were divided as to whether regulations were a hindrance overall. A contributor from the 
floor felt that over-regulation stifled the growth of small enterprises, as only big companies 
could, for example, afford to conduct clinical trials. But Fylling-Jensen countered that it had a 
useful role in preventing ñbogus claimsò with regards to certain productsô purported health 
benefits. 
 



However, the lack of international regulatory standardization created anomalies, as Simard 
pointed out: with krill oil, his company was able to proclaim certain health benefits in Canada, 
but not advertise the same benefits in either the EU or the United States.  
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Overall Statement about the session: 

We have a diverse panel of experts to discuss a number of important issues as the industry 

strives towards a sustainable aquaculture and economic model. Aquaculture always appears to 

have to meet totally different standards than that of land based farming so we will discuss why 

that is and how we might be able to lead the world in environmental sustainability and at the 

same time talk about the solutions to finding the important nutritious food volumes that the world 

need as it expands. Issues such as GM products, labeling, traceability, food safety, fish feed 

and food security are all important topics which we have identified and one of the major issues 

will be how do we educate the community as we move forward. 

The Session started with a question to each Panelist and was then opened to the audience and 

finalised with a ótake homeô message from each of the group. 

Alistair Lane (AL) 

Q: With Asia Pacific region producing 90% of Aquaculture the developed world has fallen way 

behind the developing world when it comes to Aquaculture production and we rely heavily on 

that area for supplies. What happens when those countries turn more to their own domestic 

markets for sales? What are European countries doing to address this and give us some 

insights into which countries have adopted national Aquaculture plans and how they are 

managing zoning? (Note we might need to change this ï the Think Tank breakfast will be taken 

into consideration and we will discuss after that) 

A: At the European level, the key question is what is the seafood production/import model that 

Europe would like? If we are content to have more than two thirds of our needs imported from 

third countries, then we need to be prepared to meet the costs (of control and monitoring, 

environmental footprint and especially of food security) that this implies. However, if we have 

clear political will to make new production sites available, to ensure a level playing field with 

regard to the legislative framework for European producers and to promote European-produced 

products through the retail sector to our citizens, then we have a basis of an economic model 

that allow producers to not only produce competitively, but also to have strong balance sheets 

that allow further investment. We cannot build on the other pillars of sustainability until this 

economic model is resolved. 



Since its 2009 aquaculture strategy, and as part of the current reform of the Common Fisheries 

Policy, the European institutions are calling on Members States to finalise their aquaculture 

development plans, based on spatial planning, by 2013 and to focus very clearly on providing 

the enabling environment that European aquaculture needs at a national level, to give a new 

impetus to production. Some countries have already completed this planning, and others are in 

the process of doing it. 

Prathapachandra Shetty (PS) 

Q: The E.coli outbreak in Germany has been one of the biggest stories this year has created a 

focus on food safety and especially traceability and I understand this has been the topic of much 

debate in certification circles. Besides traceability what are the issues in this area for 

Aquaculture and how are we going to demonstrate to the buyers and consumers that we can be 

trusted in this area?  

A: There were two things that stood out from this E.coli issue in Germany. One was positive 

from a seafood aspect in that the first reactions did not mention seafood as having any link to 

the issue. The second was that in this day and age with all the certification and process involved 

it still took 1 month to positively identify the issue.  

Ensuring food safety was becoming more complicated as goods moved ever greater distances 

around the world. It is important to harmonize certification and traceability requirements on an 

international level, but also to democratize this process. Currently, the cost of certification was 

prohibitively expensive for developing-world producers. 

If you can put yourselves into the shoes of a seafood producer in a developing country for a 

moment you would appreciate the problem. They want to produce the product that meets all 

regulations but the changes come to them in an inconsistent regular basis and trying to keep up 

with the changes is extremely difficult. Add then the various buyer demands re various 

certification processes which all add to the work, effort and costs and yet not necessarily to the 

safety of the product you can appreciate the nightmare that is created. 

We need to unify these systems and standardize the procedures if we are going to be 

successful in this area. 

 

Elliot Entis (EE) 

Q: Your company has been at the forefront of GM production and certainly this is a hot topic, 

especially where perceptions play a big hand. Labeling GM products seems to be treated in 

many different ways so can you highlight the issues and give us your thoughts on how this may 

contribute to consumer acceptance/perception of aquaculture products. 



A: We need to distinguish what government demands and what good commercial sense directs 

us to do. 

In the US, the widely accepted and limited role of government is to demand full disclosure of 

ingredients, nutritional content and potential dangers on labels, but not to label the process used 

to derive the ingredients if it has no bearing on product qualities. Special labels on foods 

produced with the help of modern biotechnology, so that consumers would ñbe able to 

differentiate genetically modified products from natural productsò, or would know the ñtrue nature 

of the productò is not part of the US labeling standards. The exception would be if a genetically 

engineered ingredient in some measurable way differed from its non-GE counterpart, e.g., a 

difference in nutritional value, taste or texture. In short, a science-based approach rather than a 

value approach guides the labeling regulations of the US. In Europe, of course, a different 

course is followed, and any product that contains .9% or more of an approved genetically 

modified ingredient must have a special label. 

 The rationale behind the US approach is that to label process in addition to product would open 

a Pandoraôs Box to a limitless number of labeling demands to satisfy innumerable numbers of 

advocacy groups, each with their own tastes and values. Once process is accepted as 

legitimate for mandatory government regulation, there is no limit to what labels one interest 

group can demand be placed on the products of another group. We might not like that our milk 

comes from cows that were artificially inseminated, or that our organic bread was made with 

wheat from seeds that were irradiated, or that our food was transported 500 miles to our local 

stores, but unless it affects the safety or quality of the product, disclosure of those facts is best 

left to the marketplace.  Government labeling of process without evidence of a difference in 

product is dangerously close to promoting the interests of one advocacy group over those of a 

competitor. As consumers, we may legitimately feel we have a right to know many things, and 

we are right ï but it is not the role of government to ensure we get any and all information we 

may want. For government, it would it be an impossible task undertaken at an incalculable cost 

to satisfy a potentially uncountable number of demands. 

The government is not, and should not be in the business of suggesting that one brand tastes 

better than another or one production process is better, when there is no data to indicate that.  

On the other hand, It is the role of the marketplace to answer demands from consumers for 

specific information. If a consumer wants to know if the salmon he or she is buying is genetically 

engineered, he has a right to ask the seller and make a buying decision based on that 

information. And the seller should provide the information or request it if not known. And if a 

producer of foods enhanced through the use of biotechnology feels there is value in making an 

appropriate marketing claim based on that process, (e.g., touting Aqua Bounty Technologyôs 

salmon as having a better ñcarbon footprintò compared to other ñcertifiedò salmon), then he can 

choose to add that to the label and have the government monitor any specific claims for 

accuracy.  

After 15 years of testing, and reviews by dozens of scientists, both in the FDA and by 

independent academics, the governmentôs conclusion is that "Aqua Bounty salmon meets the 

standard of identity for Atlantic salmon as established by FDA's Reference Fish Encyclopedia. 

All other assessments of composition have determined that there are no material differences in 

food from ABT salmon and other Atlantic salmon." In other words, the ñtrue natureò of this 

salmon is that it is a salmon, indistinguishable in every material aspect from any other Atlantic 



salmon. To suggest otherwise, would be false advertising, it would suggest a difference that 

does not exist, and that perhaps something is wrong with this product. 

The call for a label identifying the salmon as incorporating a gene from another fish and as 

ñengineeredò also conveniently ignores the simple fact that the majority of food products we 

already eat are ñengineeredò and also contain genes from two or more species of plant or 

animal, without any identifying designation. Among these are farm-raised striped bass, pluots 

(cross between apricot & plum), tangelos, corn, tomatoes, grapefruits, and wheat among many 

other products. The only difference is that the ñengineeringò was done the traditional way, 

known as cross-breeding or traditional hybridization. So if we routinely add genes from one 

species to another through traditional farming methods, is there a rationale for singling out this 

salmon from the literally thousands of other products whose genes have been altered to 

enhance our farming capacity? If the process is the issue, then should we perhaps extend 

labeling to include all processes that any advocacy group feels is important to know? 

In conclusion, voluntary labeling that helps promote a product is the traditional role of the 

marketplace; ensuring that the information in such voluntary information is the proper role of the 

government.  

Einar Wathne (EW) 

Q: Always the million dollar issue on growth of Aquaculture is where is the feed for fish going to 

come from. Your company is a major player in this area and both GM ingredients and animal by 

products are sustainable ingredients with strong limitations in regulations and acceptance in EU 

so please give us some facts on legislation on feed ingredients in EU vs. rest of the world and 

your opinion on consumer attitudes in this area.  

A: Before I go into your question in more detail, I would like to put the sustainability of aquatic 

feeds into a broader context. I do not see that aquaculture feeds have any specific sustainability 

issues which go beyond any other feeds for food protein production. We all face a challenge on 

how to feed a growing population in the future. Aquatic organisms like fish, have an advantage 

in its efficiency (very effective feed converters) compared to land animals. This is due to their 

advantage of having ambient body temperature, and requiring less energy for keeping body in 

balance, as they live in water. As feed resources become scarce and more expensive this 

advantage will become stronger and stronger. 

Despite these facts, there is a perception within and outside the aquaculture society, that feed is 

a major sustainability issue for aquaculture. Most concern is related to the use of fish as feed for 

fish. But as long as there is a management of fisheries ensuring that fish harvest is sustainable, 

I would say that due to the efficiency benefits of fish, aqua-feed is the best allocation for 

fishmeal and oil. However, the industry has invested in substantial knowledge allowing use to 

reduce fish meal input in diets. My company, EWOS, as an example has reduced the inclusion 

of marine ingredients by 50 percent over the last 10 years, and we have more to go. 

When it comes to individual ingredients, the sector has to work hard on getting acceptance for 

GM proteins and Animal By Products (ABP) in Europe. We are here working in a combination of 

regulative restriction complicating the use, but probably more importantly we are working 

against acceptance from buyers of fish products, and possibly from consumers. There is a 

negative perception against those to groups of ingredients, and we need to conduct solid 



documentation and science on convincing the safety in those ingredients. Both GM plant 

proteins and ABP have great potential as fish meal replacers in aqua-feed. 

 

Questions from the floor 

Q: Can you tell me about Integrated Multi Trophic Aquaculture (IMTA)? 

AL:  Integrated Multi-Trophic Aquaculture (IMTA) provides the by-products, including waste, 

from one aquatic species production as inputs (fertilizers, food) for another. Farmers combine 

fed aquaculture (e.g., fish, shrimp) with inorganic extractive (e.g., seaweed) and organic 

extractive (e.g., shellfish) aquaculture to create balanced systems for environment remediation 

(bio-mitigation), economic stability (improved output, lower cost, product diversification and risk 

reduction) and social acceptability (better management practices). 

An example of this is in salmon produced in sea cages.  No matter how well we optimize 

feeding (it is our highest production cost element), the ónutrient bloomô produced around and 

down-current from a salmon cage will contain several types of particles.  The small particulate 

organic matter does not travel so far, and if we hang mussel lines near to the cages, the 

mussels can use this feed for faster growth and better condition index. Dissolved inorganic 

nutrients, dispersed more widely, can be used for growth by seaweed, hung on lines more 

distant from the cages. Finally, the large particulate organic matter and feces and pseudo feces 

produced by the mussels, will drop to the sea floor, where they can be used for growth by 

urchins, sea cucumbers or lobsters. Of course other examples of culture systems and species 

mixes also come under the umbrella of IMTA, notably hydroponic culture. The underlying idea is 

that the by-products of ómonocultureô systems have values that can be used for other cultures ï 

and also that ñthe solution to pollution is not dilution, but remediationò. 

Q: Is there any GM Salmon in Commercial supply as yet and how will restaurants get the 

message across to consumer bearing in mind will not be labels at that end? 

EE: There are no GM salmon in commerce as yet. Aqua Bountyôs salmon will presumably be 

the first such product, but despite the FDAôs position that it is safe and indistinguishable from 

other salmon of the same species, final approval has not been granted. It is reasonable to 

conclude that political considerations are the primary issue behind the delay in approval. The 

US has adopted some of the European attitudes towards approval of GM products despite 

public rhetoric to the contrary. 

 


