ALGAE INNOVATION CENTER: INTERNATIONAL ALGAE CONFERENCE 2013 – Summary of Events
Lolland’s 2nd International Algae Conference was organized within the Algae Innovation Center project by
Green Center on the 10th and 11th June in Maribo, Denmark, where 41 participants from 7 countries shared
their expertise, knowledge and opinions regarding the developments within the algae technology field.
The conference opened with a welcome from Poul H. Madsen, director at Green Center, and a short
introduction to the center’s work with algae and agricultural production.
The floor was then given to the conference moderator, Verner Kristiansen, who put people at their ease by
a series of exercises to introduce the participants to each other and their motivation for attending the
conference. The participants were asked to jot down their expectations for the conference which resulted
in the following focus areas: environmental benefits, job creation, network expansion, knowledge sharing,
kick starting bio-refinery ideas, the way forward, how to make commercial use of algae within public
infrastructures, sustainable production strategies, to come “out of their box”, to listen and learn,
international algae State of the Art, credibility check, insights and information, the status of algae research
and technology in relation to policy analysis and commercial business plans.
Professor Birger Lindberg Møller from Copenhagen University
then took the floor with his animated and colorful presentation
of “Plant Power. The Ultimate Way to Go Green” 1, outlining
the potential of plants to provide solutions to many of our
modern medicinal challenges. Questions were posed regarding
the efficiency of photosynthesis and the issues of toxicity and
degradation of GMOs. Adding sugar removes the toxicity
(replicating the plant’s own methodology) and the digestive
systems of koala bears are perhaps the key to degradation
issues and breakdown of enzymes. It was remarked that the work presented was of very high profile with a
lot of investment required – the algae work at the conference however has a low tech majority. Perhaps it
would be mutually beneficial to join forces with algae as a productive system combined with high-value
products on the political level in order to ensure a wider horizon for the 2020 policies. There should be
focus on liquid energy sources – but not just bio-ethanol – there are a lot of political barriers to overcome
when considering production of pharma, food, feed and fuel. The commercially viable boarder line for a
product generally is 10USD/kg. Product price is crucial to progression and adoption of any bio-based
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products, but it depends on the market pricing of an existing product. An example can be shown in the
production of vanilla. It takes 500.000 flower heads (hand pollinated) to produce 1 kg of vanilla and costs
1.763USD/kg. With the glycoside it can be done much cheaper – 40USD/kg.
After a short break, the conference continued with a well structured presentation by Dr. Andrea M. Bassi,
Srl KnowlEdge, Italy of “Green Economy and Algal Technology Synergies”2 , where the challenges of making
the value of a green transition into the social-economic sector apparent to decision makers and policy
makers. There are currently challenges concerning the misallocation of capital on a global basis and a lack
of incentive to becoming more efficient rather than increasing import. The current OECD Environmental
Linkages Model has not been developed for policy makers and currently there are no economic models
which have connections to governmental rule. The avoided costs and added benefits of a green transition
have to be clearly visible and easily digestible for policy makers to be able to retain and use the information
in their work. Good communication methods are required to reinforce long term green transition visions –
as most policy makers are only interested in the short (political) lifespan of any one policy. In order to
ensure that algae appears on the social-economical and political agenda
there needs to be an assessment of cross-sectoral impacts and lobbying
at decision-maker levels. There were numerous remarks from the floor:
defenders of existing systems are much more aggressive than the
progressors – what is the real issue with policy makers? Why don’t the
models work – natural disasters work! The assessment process is a
formal non-disaster approach which creates a point of entry. The
political climate should also be reviewed – politicians are perhaps
currently more focused on employment creation than the
environmental impact? The side issues (consequences/spin offs) of
moving to a green transition are also important to identify and address
so that these arguments are already outlined and prepared in advance.
Next on the program was Professor Fredrik Gröndahl from the Royal Institute of Technology, Stockholm
presenting “A view to the Baltic Sea Region” within the BSR SUBMARINER project 3. The challenges of the
Baltic Sea and proposals for its sustainable use were presented specifically from the Swedish point of view,
where the initial efforts from the Swedish authorities was motivated by the problematic beach cast algae
on the Swedish coastlines and where research and analysis of the problem algae has highlighted new
resources in the form of medicine, food, feed and fuel. Summaries have been made of the amounts of
naturally occurring algae and of the socio-economic aspects and technical challenges that have been
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encountered. The economic benefit of getting rid of the algae in tourist-populated beach areas has also
been taken into account. The harvested algae is used for bio-fuel production for the Skåne bus and public
car fleets. Harvesting of wild algae has been done with a pea harvester as is done in the waters slightly
offshore in order to avoid sand contamination. The local municipality has taken charge of the investment
and work involved as part of their beach cleaning activity. There were queries as to whether a business
model has been made by the municipality regarding the affect on beach
tourism. The outcome has been positive for Trelleborg Municipality
concerning the harvesting of the algae for biofuel. This algae is not
suitable for food or feed however, due to the amount of heavy metals
and steroids absorbed by the algae. Mussels are however a way of
“eating” the algae and producing food, feed, fertilizers and energy.
Faecalia from the mussels can also be used as fish feed. Interestingly, it
has been shown that chickens will choose cooked mussel meat above
all other feed types – and we all know that chickens are never wrong!

Professor Jonathan Trent, NASA Ames, gave his presentation “Microalgae as a Scalable, Sustainable Source
of Biomass for Biofuels”4 after the lunch break, highlighting the global challenges the world is facing in the
light of the developing BRIK countries commercial development. If these countries develop to consume the
same as the USA then just India and China alone would require energy resources from 1.8 worlds! These
social developments have come about over the last 200 years, the resources, however, have taken 100.000
years to produce. 85% of our consumed energy comes from fossil fuels and our biomass production is at
172TW. Professor Trent suggested that algae species need to be domesticated and that industry needs to
be forced to develop integrated algae cultivation into its production cycles. All water should be regarded as
a precious resource and algae can be part of the water
recovery system. Wastewater should be used in a
variety of ways – algae can be used for cleaning
wastewater very successfully. The OMEGA project
shows the possibility of taking the wastewater cleaning
offshore, using sunlight and algae to produce clean
water and algae biomass as a result. The OMEGA project
is looking for a suitable place to establish a full scale
plant – any offers?
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Professor Munirathinam Velan from Neyveli Lignite Corporation, India gave a presentation regarding
“Sequestration Technology in the Thermal Power Sector”5 and explained the extents to which the
corporation was going in order to take responsibility for the environment surrounding the plant. The
corporation has no commercial gain from
implementing the many initiatives to re-establish
natural reserves around the plant – but of course is
interested in improving its environmental profile.
Therefore they have been researching the
possibilities for establishing algae cultivation plants
based on the lignite production side streams. There
are no current plans for using surplus side streams
from the electricity production for other purposes
(waste to resource) – but this is something that
Professor Velan would like to learn more about.

Professor Lene Lange of Aalborg University, Copenhagen presented “How to speed up sustainable
production and value added use of algae”6 expressing the need for a means to exploit the production of
middle-high value components that can easily be produced by algae from combined and integrated uses in
existing systems. Harvesting is still a challenge, but can be tackled with aquaporin membranes. The need to
establish bio refineries in strategic positions is becoming critical if the potentials of algae for resource
efficiency, sequestration and added value products are to be successfully exploited. There needs to be a
holistic collaboration between the available technologies, creating
a rainbow of specialized refineries: yellow for straw/corn, green for
foliage, grey for sludge, blue for marine, seafood and algae and
white for agro industrial waste. Funding structures need to be
changed in order to stop the rivalry between countries, states,
regions and projects. Lobbying at EU/BSR level is a must –
SUBMARINER network could perhaps help with this at their final
conference in September.
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Dr. Raffaella Villa from Cranfield University, UK held the final presentation of the day: “Viable Wastewater
Treatment Solutions using Algal Biomass”7 showing how applied research with industrial partners has been
a good way of addressing the Renewable Energy Directive of 15% renewable by 2020. One such project has
been the BioMara (UK/EIRE) with floating open ponds for wastewater cleaning off the coast and recording
the possible environmental impact of the
floating ponds. There have been various algal
species used depending on the planned end
product and uses. Sludge from the waste
water should be co-digested or fermented – at
the moment this is not the case. There were
various suggestions for added value to this
system (for example a bubble for krill) and the
discussion regarding public perception of
waste and renewable resources. There is a
need for public awareness and policy support
on this level in order to advance the speed of
progress in the waste as a resource sector.

Verner Kristiansen asked the participants to share their specific perspectives and bridge building
possibilities in the algal sector within the EU of which the following were suggested:
There should be open source knowledge and specific applied projects which could lead to concrete
industrial progress and job creation.
There should be more focus on microalgae technology and production in the northern hemisphere.
Locations for cultivation sites and bio-refineries should be identified where there has always been a
long tradition of regional cooperation in order to facilitate bureaucracy.
“Sea farms” production plants should be established in funding-specific areas by consortia involving
research and technical bodies, regional and business structures and the agricultural sector.
Phosphorus is missing – we have to include this as a renewable and high value resource in the
equation.
A genotype “bank” is required for application to specific challenges according to the type of water
to be treated and the end product requirement.
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Patents should be specific and restricted to companies.
New project ideas: algae as an organic animal feed for organic meat production which is acceptable
by the community and regulatory bodies or as feedstock for a combined blue bio-refinery.
There is a need to build bridges and to establish international consortia, working on different
perspectives but sharing their expertise and competences freely to form a strong and unified global
team of experts. With the consortia and joined forces, full scale, flagship and progressive projects
should be possible – small individual projects typically have “stop and go” effect and are generally
too short sighted. We need area specific experts: Baltic, Mediterranean, agricultural drain water.
We need a flagship - large scale integrated bio-refinery to facilitate the next move towards the
market and to put a precise economic value on value-added/integrated/combined uses with algae.
The conference party then left to visit the Algae Innovation Center project at Green Center before
reassembling for dinner.

Day 2 11th June 2013
Verner Kristiansen bid the participants welcome to the 2nd day of the conference and summarized the
program of events for the day as well as the short list conclusions of the previous day.
The floor was given to the Algae Innovation Center project, represented by Associate Professor Søren
Laurentius Nielsen, Roskilde University, Managing Director Poul H. Madsen, Green Center and Associate
Professor Jens Bo Holm-Nielsen, Aalborg University Esbjerg8, and the progress of the project since 2010
was shared. Søren L. Nielsen started the ball rolling, describing the Roskilde University laboratory
experiments that had been carried out within the project: a primary question for the project was whether
algae could be grown in our latitudes and in a temperate climate and whether these species were suitable
for producing oils for biodiesel. Three algae species (chlorella, scenedesmus and navicula) were identified
and their performance in different light and temperature gradients was investigated in spring and summer
simulations at 11, 13 and 15°C. The results have shown that micro algae growth is regulated by
temperature more than light intensity. Algae biomass can therefore be grown very successfully for most of
the year in our natural climatic conditions. The triacylglycerol (TAG) content of the three algae species did
not react to temperature or light, however, and was not high in any of these naturally occurring algae
species. The polyunsaturated fatty acids (PUFAs) did however vary between the three species, with
differing reactions to temperature conditions. Søren saw the integration of industrial and agricultural waste
streams for intermediate value products and the establishment of bio-refineries as being of paramount
importance for the future development of algal technology and know-how. Poul Madsen covered the
questions of whether we actually need algae in our society and if so what the costs will be to integrate algal
technology in order to solve different challenges. It is definitely possible to cultivate various types of algae
in basins, but we need to bring the cultivation up to a large scale and that will presumably require a lot of
space, so there is a strong suggestion that integrated infrastructural systems are a good way of making
microalgae cultivation for sequestration economically viable. Algae growth is very controllable and if
middle to high value end products are the result of the cultivation process, then the process itself including
harvesting will be proportionately less expensive, especially if it is not necessary to remove water! There is
no doubt that size is important here – perhaps the next test site should be offshore, as Jonathan suggests.
The composition of wastewater sludge is not optimal, but we have shown that even black wastewater can
be cleaned and treated effectively with algae. There were comments regarding phosphorus recapture and
how this will be one a prominent challenge in the coming years. There are also legislative challenges
regarding food and feed production derived from waste streams that need to be addressed. Jens Bo HolmNielsen continued with the presentation of Aalborg University Esbjerg’s biogas research, where it is
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estimated that algae can cover 1/3 of the world’s energy requirements. Algae cultivation needs to be on full
scale in order to produce enough biomass for a constant test condition for biorefinery testing. We know
that algae are able to absorb heavy metals into their biomass (for recapture at refinery level) and in Israel
algae is used for CO2 remediation at coal-fired power plants on a huge scale (2 x size of the island of
Fynen). Israel is also developing algae for jet bio-diesel production. Comments regarding the challenges of
recapturing phosphorus which will be a shortage in 20-30 years and algae as a tool in this process were
discussed. We need to develop bio-refineries for medium and high value substance recycling in safe and
controllable conditions before using the algae biomass for heating purposes.
Dr. Saqib S. Toor of Aalborg University presented “Hydrothermal liquefaction of microalgae for bio oil
production”9 when he explained the research and findings of his work and his suggested applications for
bio-fuel produced from algae. The energy balance of his experiments was not yet completed and there
were suggestions from the floor that a pretreatment and removal of proteins (for processing to food) from
the wet algae biomass before it entered the drying phase would raise the economic feasibility by 5€/kg of
the end product. Duckweed could also be used as an accelerator in the process and is high in protein. The
corrosion problem meant that not a lot of catalysts were used in this process.
Prof. Jonathan Trent, NASA Ames, resumed his presentation of the 10th June, this time about “OMEGA
progress” 10 with technical details about the challenges that the OMEGA project has been faced with since
its start and the practical solutions to these. The OMEGA project focuses on producing biofuels from algae
biomass grown on wastewater sources. Salt water can be used to flush grazers out of the bio reactor
system when required. Bends in the PVC pipes were difficult and expensive to obtain and maintain and a lot
of effort has been spent on controlling and recording data – for example regarding the lifespan of the
materials used in the bio reactor. So far it can be estimated that the materials survive about a year in a
marine environment and the system needs to be cleaned once a month. The polyethylene pipes do not
need to be transparent - opaque pipes also have a longer lifespan. One of the project assistants, Patrick
Wiley, has developed a control system for the system. Flocculation is done by electrolysis. 14-15g/m2 algae
biomass is produced daily in the OMEGA system. The algae biomass from wastewater is full of
pharmaceutical waste which is of high recycling value (nickel and sucralose, however, does not seem to be
removed/absorbed by the algae). The original intention of the wave frequency being sufficient to prevent
algae deposits settling on the PBR has not proved adequate and therefore different pumping and mixing
systems have been tested as well as using a vertical column – the higher the column, the greater the pH,
the shorter the column, the lower the CO2. Currently the OMEGA project is looking for a suitable site to
establish a full scale offshore production system – ideas are welcomed!
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Rachel Whitton from Cranfield University then presented her EngD work “Wastewater Treatment Using
Microalgal Biomass”11 showing her research on how an integrated solution with matrix immobilized algae
can be a nutrient polisher, focusing on ammonia and phosphorus. Rachel’s work is sponsored by a
wastewater treatment company and two of the biggest challenges are the retention time required for the
nutrient removal, which must be less than 2 days, and the space requirement for the PBR. Columns are
clearly the best solution for the British climate and matrix immobilization (where the algae is mixed with
resin) removes the harvest requirement compared with a suspended algal biomass. Rachel’s results are
very promising although still on a lab scale and with unknown factors such as longevity and reusability of
resins, costs, etc. Next steps: establishment of a demonstration system at a small wastewater treatment
plant and a national demonstration program for phosphorus removal.
Dr. Munirathinam Velan, Neyveli Lignite Corporation Ltd resumed his presentation with focus on
“Implementation of Microalgae; Carbon Dioxide Sequestration Technology in the Thermal Power Sector – a
sustainable energy drive for 2033” 12 describing the need and objectives for an algal biomass production
based on industrial side streams, removing Co2, Sox and NOx from thermal power plant flue gas and
cleaning sewage waste in the process. The project will be in complement to the other restorative and
recycling projects that Neyveli Lignite Corporation Ltd has implemented as part of its CSR and green profile.
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AFTERNOON WORKING SESSIONS:
1) Remediation and sequestration in biological production: participants were focused on sharing
experiences within the algae and wastewater, slurry technology sector, genotypes for diverse challenges,
tackling the upscaling challenges, carbon availability and consortia development for identifying and solving
problems with fungi/bacteria/algae combinations.
Kick-off by Malene Olsen, AIC project (Green Center)
Malene presented the case of the pig farmers, who are limited
in their productions due to ammonia emission legislation.
Ammoniac is a valuable resource and if algae could be used as
a tool in ammonia sequestration, the combined economical
consequences could be of interest to the agricultural sector. It
was suggested that a gas exchange system is needed – the CO2
should be controlled because of the pH factor – removal of CO2
from the pig stalls would also be an advantage for the pigs and
there would be fewer livestock losses due to asphyxiation. Algae are happy with ammonia as long as the
quantities are not too great, so it has to be dosed correctly and screening is required. The algae innovation
center ammonia and slurry tests are news – Grenå has made some slurry tests but not with ammoniac.
Aarhus University has looked at ammonia evaporation. Algae are a more effective solution when comparing
production with traditional methods. The ammonia would be easier to handle if it were diffused and held in
water. By 2018/2020 all pigs in Denmark will be farmed in a new deep bed system. Scale also presents a
challenge. Discussions regarding the containment of ammoniac in water by using the single hulled super
tankers that are no longer developed into futuristic scenarios of “floating piggeries” with an incorporated
algae cultivation system…
2. Combined and integrated use of algae in modern infrastructures: participants were focused on
collaboration vs. patenting, combining forces for longer term projects, integrated sustainable systems for
macro and microalgal combinations, more focus on commercial advances from algae production
technology, scaling up from lab scale study to a pilot plant with a business model is a challenge, combating
the status quo is another.
Kick-off by Ehiaze Augustine Ehimen (Austin), AIC project (Aalborg University)
Austin outlined the potentials of algae as a means of production – for
practically any product and how there is a real need for algae basins on a large
scale with algae conversion technology incorporating the reduction of CO2
and nutrients in order to improve economical equation. We need to cultivate

without artificial light in order to increase profitability and reduce the footprint. The practicality issues
were presented as 40% cheaper in integrated areas – if we look at the full scale models the massive areas
required in these models would change the equation drastically. Recycling wastewater for secondary water
could be an added value. The Søllested wastewater plant would require space and a long retention time.
5 ha is not a lot of space to give up (JBHN). Maybe instead of the actual algae cultivation we should focus
on the technology around it (SLN). Harvesting solutions are a large part of the commercial aspect of
developing algae cultivation technology. If we look at the Lynetten plant in Copenhagen, all the sewage
would have to be pumped through a 1 Km2 PBR plus further purification! If we plan that 1/3 of Lolland’s
land will not be able to be used in the future, Lolland could be an ideal geographical situation for a massive
plant, but Austin was not convinced that there would be public accept of an offshore cleaning plant if it was
within swimming distance of the coastline. Biomass has to be specific for the product but inoculation is not
a safe option due to the nature of an open basin and culture stability and CO2 level stability is a challenge in
an open system. Harvesting algae is the most energy consuming (60%) element of algae cultivation at the
present time. Green Center wants to integrate an anaerobic process into the biogas system. Bio-fuel
production requires 100% culture stability.
There is no doubt that we need to find the right method to grow algae in a space efficient manner
otherwise it will be an uphill struggle. How much energy has to be used to make a liter of oil compared to
algae oil? Energy is required to immobilize and release algae in the matrix immobilization method. In algae
cultivation the margins are too small to compete with 150 years of petroleum based economy and
development. We have to think in terms of energetic and diverse systems in order to compete with the
petro-chemical industry which is heavily subsidized. Of the energy produced by oil companies, 30% is used
in their own production systems and as long as this is not taken into their accounts, bio-fuel production will
not be competitive. Energy companies also don’t have to account for the energy they use in their
production, unlike the accounts bio-energy producers do. What we need is another oil-crisis .
The advantages and disadvantages of bio-products should be analyzed and the calculation made. BAT is not
relevant unless it takes the whole production process into account, including the increased benefits for
green bio-processes. We need to level the playing field as fast as possible!
There are interesting perspectives for area/space/land with integrated architecture and bio-reactor
combinations – but the cleaning challenges for a serious production are huge and not feasible at the
moment.
G20/OECD talks about the need to remove the global subsidies on fossil fuel products – but there are no
deadlines or decision dates, prices are too low and the waste is too great. We need to work more with
harvesting and develop systems for North Sea, Baltic Sea and Mediterranean Sea. Both water and oil are
subsidized – The USA and Saudi Arabia waste 40% of their water and oil in leaky pipes and lack of
social/common will. Insisting on carbon counts would force the companies to show their figures in daylight

and real targets could be set. The infrastructural challenges are the same for bio and fossil fuel. We need
to scale up and gradually increase bio-fuel based products whilst gradually decreased fossil-fuel based
products.
We need a more efficient harvest. The AIC project has results at factor 2 – which means we are close. Algae
harvest can be done with a hydrophilic membrane with water-sized holes - a flat seat system with 90w/m3
of water. If we can reduce this to 50W/m3 water then we have a chance of the successful harvest between
8 and 22% dry matter and a “normal” consumption of energy.
JT: Forward osmosis (added salt) and electro-coagulation makes the proton charges stick together when
they can then be used for forward osmosis (JT will send the report to JEB and EAE).
Where could we imagine placing a full scale demonstration and production so that we can move into the
real market? Where wastewater treatment is very expensive and clean water is short, so that you can
compete economically. A decommissioned wastewater treatment plant would be good.
Wastewater and pig slurry on Lolland – perhaps offshore… depending on the “green business”
requirement.
Rio de Janeiro (JT) We should form an international algae team and make Rio sustainable by 2016 with the
OMEGA system – or Japan in 2020 ! The tsunami-damaged towns in Japan have already built walls to
protect themselves from the sea.
3. SUBMARINER – combined uses of Baltic Marine resources: participants focused on Sea/Marine Farms –
Aquaculture – how do we get going with production? Why limit this to the Baltic? – do it in the
Mediterranean ! Open source industrial challenges. Marine biomass – now mentioned in the EUSBSR
Kick-off by Pia Bro Christensen
The area of windmill parks in the Baltic Sea covers about 3500 - 4000 km2. The area between the windmills
can potentially be used for growing mussels if the necessary legislative frameworks for combined use of
wind parks is in place. Renewable energy production will increase in the Baltic Sea in the future by
approximately 25-30%.
Preliminary results have shown that mussel cultivation in the windmill parks can yield at least 33 kg musselbiomass/hectare/year. Cultivation of mussels may have positive effects such as nutrient uptake. These
mussels are only eaten by fish and as chicken feed – they are too small.
However, there may also be unintended side effects of mussel cultivation, such as shadowing that may
have a negative effect on the naturally occurring fauna. Equally this side effect also could turn out to have a
positive effect – creating “shelter” for fish. It was stressed by PBC that the presented results are very
preliminary at this point.
Søren Laurentius Nielsen from Roskilde University emphasized the need for more large scale experiments

with more replicas for carrying out statistical reasonable science. SLN requested more detailed and factual
information like; “How large a percentage of the nutrient reservoir in the Baltic Sea do we actually
remediate in these experiments? Additionally, Søren pointed out that removal of nutrients must be carried
out during winter instead of summer (when the nutrient level of the water column is minimal) and
harvesting should be from autumn to early spring. Winter/Ice damage of the equipment must also be
accounted for.
Jonathan Trent pointed out that it is necessary to find the right/optimal
time to set out mussel larvae and in this way obtaining the needed
succession of organisms constituting the growing biomass. Finally JT
recommended also focusing on the possibility for “co-recovering” more
valuable components along with nitrogen.
Is the Baltic Sea contaminated to such an extent that it can “pay” to
harvest the remediated nutrients? Heavy metals are not a problem for
mussel cultivation, but in sea weed this presents a big challenge. What happens to the phosphorus –
perhaps it catalyses and lies as sediment?
The Baltic Sea is a special case – greatest depth is 200m and there are 2-3 main “basins”. The Baltic was a
fresh water lake until the sea broke through about 10.000 years ago. All “sea life” has either migrated or
imported species have acclimatized.

Summarizing Lolland’s 2nd International Algae Conference:
It has been very encouraging to gather so many experts for the 2nd time on Lolland. Since 2009 algae
competences and technology has grown – there are many more new faces – but in relation to the rate of
development in other innovative technologies and renewables, algae is lagging behind. We know now that
microalgae can grow everywhere – we didn’t know that 4 years ago. At that time many ideas were birds on
the roof – not all ideas have been investigated but a lot of the ideas have developed into laboratory results
– and these results now need to be taken out of the lab and into large scale demonstrations – otherwise we
can carry on researching! Harvesting is still a challenge. Can we grow microalgae in Denmark? YES WE CAN!
There have been a lot of ideas – OMEGA, NEYVELI, AIC – the train is almost on the track, but it needs a push
Political will and resources are lacking. Lab scale needs to be surpassed, industry has to get involved –
either because it can pay or it can save them money. Biotechnical companies should be encouraged to
collaborate and take inspiration from the dairy/lactose membrane extraction story – we could use 10
million dollars – and Søllested should be tested as 5 ha. is really not a lot to give up.

Networks are really important as there are still so few operational algae technology projects left – we need
to get onto the next “cook and look” scale. Exchanging knowledge in this type of environment is very
enriching – we need to push and pull together across the globe. It is amazing that it is so difficult to get
large scale innovative projects funded in Denmark – the US backs this type of development – there is no
alternative, no large scale, no market development! Technology would be transferred if the EU backed a
big collective effort. An EU large scale collaboration platform would be a really good move in the right
direction. The progress in algae cultivation and technology is really encouraging, but the challenges and
realities of getting to large scales and competition between colleagues cannot be overseen. We can’t
control nature, but we can get it to help us. It is really useful to get an overview of progress in this area of
technology. Value-added business propositions for Indian hydrothermal processes and biomass possibilities
have been suggested.
The state of play in the algae technology sector is clearer now. The work at Cranfield University has been an
eye-opener – also the way that industrial partners are proactive in helping find solutions. Understanding
forward osmosis and the state of research in the algae world as well as deeper technical discussions
without a sales pitch has been really good.
It’s important to be flexible and find the right solution for the right place – further identification of
challenges is needed to level the field and we need to keep ahead of the field. Adaptability and diversity
are key words – this is not just about energy or a specially protected environment – it’s also about food,
feed and different eco-systems. In 2010 algae technology was an eye-catcher, in 2013 the potential for
integrated and combined uses is relevant in all business sectors!

Algae Horizons in a bio-based society: Debate and brainstorm
EU Horizons 2020 is NOW! All of us should be working on influencing the
writing of it! Bio-refinery is now defined. Marine technology has matured.
Resource-efficiency is a no.1 topic – and in the background is climate
change. If algae doesn’t get high on the agenda now, then something is
seriously wrong in our world!
On behalf of all in the Algae Innovation Center project, we would like to express our thanks to all
participants for their valuable, visionary and enthusiastic input – we look forward to staying in touch and to
hopefully developing something good together in the future.
Referent: Hilary L. Karlson, Green Center, 2013

