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WHY ALGAE?
- able of utilizing solar radiation for growth and biomass production, encompassing 

prokaryotic cyanobacteria and eukaryotic protists

- fix CO2 from the air and produce lipids, proteins, carbohydrates, food, fodder, biofuel, 
and biofertilizer

- mixo-heterotrophic, using organic carbon from industrial wastewater

- effective in pollutants removal from wastewater

- rapid growth rates, high productivity in resource-limited conditions, and significant 
accumulation of fatty acids

- resilient to extreme environmental conditions
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Ø Already popular in Asia, algae biomass is gaining 
traction in Western diets for direct consumption 
and as food additives. 

Ø European interest in algae gastronomy is rising due 
to their nutritional benefits and sustainability.

Ø Spirulina, a cyanobacteria, is recognized as a 
"superfood" for its nutritional properties and has 
been a staple in Western nutrition since the 1970s.
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Company Distribution: The European algae 
sector comprises 225 macroalgae and 
microalgae producers, with an additional 222 
Spirulina producers identified across 23 
countries

Top Producers: Spain, France, and Ireland lead 
in both macro- and microalgae production, 
with Norway, the United Kingdom, Germany, 
and Portugal also significant contributors.

Few companies in Mediterranean area
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Growth Trends: 150% increase in new algae-producing companies over the last decade. Some companies have 
been operational since before 1980, indicating long-term interest and stability in the sector.
 
Market Dynamics: Despite growth potential, constraints such as small market size, variability in biomass supply, 
and technological limitations hinder sector expansion.
 

Algae biomass production is 
economically sustainable in the 
European bio-based industry!
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Although there are many 
seaweed species distributed in 
European waters, only a small 
part of these are commercially 
exploited
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Market Distribution: food (36%) and food-related uses (15%), including food supplements, nutraceuticals, and 
hydrocolloid production. 
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Cosmetics and Well-being Products: 17% of seaweed biomass utilized in cosmetics and well-being products
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Other Applications: Biomass is also used in various other applications, such as fertilizers, biostimulants, biofuels, 
bioremediation, biomaterials, and pharmaceuticals, albeit with smaller shares in the European market.
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Commercial Importance: Species such as Laminaria hyperborea, A. nodosum, and Gelidium corneum play crucial 
roles in industries such as alginate manufacturing, hydrocolloid production, and agar manufacturing
. 
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MICROALGAE and SPIRULINA

Germany, France (65%) and Spain: primary hosts for microalgae producers across Europe.
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Production methods 
-Some production facilities integrate different systems, such as photobioreactors (PBR) with fermenters or open ponds. 
-PBR emerges as the most prevalent system for microalgae production (71% of total production units)
-Open ponds and fermenters 19% and 10% respectively. 
-For Spirulina production, open ponds are the primary method utilized by 83% of companies, 
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What about the economy and feasibility of microalgae exploitation?
q Few species are exploited up-to-date

q Administrative burdens: Novel Food regulation (EU, 2015)

q The market value is very much based on their potential as  a source of high-value bioactive compounds:

 pigments (carotenoids)
 antioxidants (astaxanthin, fucoxanthin)
 long-chai polyunsaturated omega 3-fatty acids (DHA, EPA)
 phycobiliproteins (hycocyanin)
 polysaccharides
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MICROALGAE (182 tons DW) SPIRULINA (142 tons DW)
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Haematococcus pluvialis
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Microalgae as feedstock for biofuel production

ü No competition for arable land with crops
ü High lipid content= high oil yields
ü High production cost

Need more technological developments
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Factors influencing the market value of microalgae biomass
Ø  - Production system, production costs (energy, labor)
Ø   - Geographical origin
Ø   - Certification schemes (e.g., organic production)
Ø Step of the value chain

Species B2B (Business to 
business) €/ kg 

B2C (Business to 
Consumer) €/ kg 

Chlorella 25-50 150-280

Spirulina 30-70 150-280

Nannochloropsis 30–110 up to 1000

Haematococcus - 150-300

asthaxanthin 6000-8000 -
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Many of the reactions performed in the process of making algal 
bioproducts are not optimized because mesophilic enzymes are 
used at extreme temeperature, pressure, salinity , thus often 
requiring genetic modifications and chemical optimization, a 
lenghty, costly enterprise

Nature offers valuable alternatives in the form of extremozymes, 
like as those belonging to extremophiles!
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Global Phycocyanin Market Snapshot (2023 to 2033)
In 2022, the global phycocyanin market acquired a valuation of US$ 754.40 million. With consumers gravitating
towards natural food-grade substances, the market is expected to reach a sum of US$ 1,487.7 million, garnering a 
CAGR of 7% during the forecast period 2023 to 2033
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Bio-removal of rare earth elements from hazardous industrial waste by Galdieria



PHYRE (PhycoRecycling): biorecovery of rare and precious earth from e-waste
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Employment of Galdieria in urban wastewater treatment



Use Galdieria biomass for high valuable compounds extraction

Make Galdieria biomass by using urban wastewater

Recycle Galdieria discharge to recycle REE
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