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4th workshop: Consumer perception and sustainability of algae products

• Ronan Pierre – CEVA

Introduction 

• Seaweed consumers: Who they are and what they care about - Bjørn Tore Nystrand, Møreforsking, Norway
• Protein-enriched foods with seaweed: understanding acceptance among older adults - Apolline Barbot – Laboratoire LEGO,

University of Brest, France
• Promoting Algae Consumption in France: insights from an ethnographic study - Maxime Michaud - Institut Lyfe, France
• Industrial testimony : consumer perception of algae-base products in cosmetics - Pascual Cuadrado Escamilla, RNB

Cosmeticos, Spain

Part 1 : Consumer perception of seaweed products (14.00 – 15:20)

Questions

Pause
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Part 1 - Consumer perception of seaweed products 
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This work was financed by the Nordic Council of Ministers through the NordKelp project (grant number BHO-02-2024) and by the Research Council of Norway through the SusKelpFood project (grant number 326803).

Seaweed consumers :
Who they are and what they care about
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Seaweed consumers in the 
Nordics: the big picture

• Nordic consumers are positive but
selective

• Interest in seaweed is growing, but
consumption remains limited

• Acceptance varies strongly
between consumers

• Understanding consumers requires
looking at segments, not averages

Not one consumer, but distinct 
consumer types

• Nordic consumers cluster into
clear segments

• Segments differ in:
• Openness to new foods
• Perceived risk
• Underlying motivations

• Seaweed consumption is currently
dominated by one segment

Seaweed consumers :
Who they are and what they care about
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Who are the adventurous 
consumers ?

• High food curiosity and openness
• Enjoy trying unfamiliar foods
• Comfortable with novelty and learning
• Engaged with gastronomy and food

culture
• More often:

• Younger to middle-aged adults
• Urban residents
• Higher education levels

What adventurous consumers 
care about

• Taste and culinary experience
• Sustainability and environmental impact
• Health and naturalness
• Authenticity, story and origin

Seaweed consumers :
Who they are and what they care about
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Why adventurous consumers 
accept seaweed more easily

• Lower sensitivity to unfamiliar
flavours

• Less fear of “marine” taste
profiles

• Prior exposure via restaurants
or travel

• Knowledge reduces uncertainty
and perceived risk

What this tells us about 
seaweed consumers overall

• Adventurous consumers act as
pioneers

• They help normalise seaweed as
food

• Most consumers remain interested
but hesitant

• Wider uptake depends on turning
novelty into familiarity

Seaweed consumers :
Who they are and what they care about
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Protein-enriched foods with seaweed:
Understanding acceptance among older adults

Food 
transition

Demographic
transition

Fighting malnutrition in 
hospitals

Seeking new sources of 
protein with lower carbon 

footprint

More info and contacts: https://www.univ-brest.fr/promalg-health/en  

https://www.univ-brest.fr/promalg-health/en
https://www.univ-brest.fr/promalg-health/en
https://www.univ-brest.fr/promalg-health/en
https://www.univ-brest.fr/promalg-health/en
https://www.univ-brest.fr/promalg-health/en
https://www.univ-brest.fr/promalg-health/en
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Picture created with Gemini, 28/03/2025
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Processing Innovative 
aquaculture

Value chain

Acceptability

Health effects

Recipes

Protein-enriched foods with seaweed:
Understanding acceptance among older adults
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« I'd like to try it, 
it will remind me 
of my childhood. »

Protein-enriched foods with seaweed:
Understanding acceptance among older adults
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Insights from an ethnographic study
Promoting Algae Consumption : France

Maxime Michaud
• Centre de recherche et d’innovation de 

l’Institut Lyfe

Calixte Engelberg
• Centre de recherche et d’innovation de 

l’Institut Lyfe
• Centre Maurice Halbwachs
• EHESS
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A societal imperative to transform eating habits

A particular issue on vegetalization

Involves the introduction of new products (or their rediscovery)

Consider their nutritional value, their organoleptic qualities and their functional properties

In fine, le succès des produits repose sur leur acceptabilité

Acceptance as and issue for food transitions
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Two approaches of acceptance
Economy of consumer behavior Anthropology and sociology of 

consumption

Management
Marketing

Behavioral economy

Sociology
Anthropology

Social Psychology

Warde 2005, House 2019

Acceptance

Integration in food routinesWillingness to try 
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The case of French macroalgae
Social conditions of the renewal of food repertory

PhD. Thesis of
• Calixte Engelberg
• Main supervisor: Séverine Gojard (EHESS, CMW)
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What about seaweed consumption in France?

INITIATIVES TO PROMOTE 
SEAWEED :

BEACH WALKS

COOKING WORKSHOPS

CONFERENCES

FOR TOURISTS BUT ALSO 
FOR LOCALS. 

FRENCH INSPIRED PRODUCTS 
:  SPREADS, SEAWEED 

MUSTARD, SEAWEED FLAKES

REGION OF PRODUCTION 
(BRITTANY) 

LOCAL SUPERMARKETS AND 
RESTAURANTS 

NICHE CONSUMPTION. 

REASONS FOR 
INTEREST IN 
SEAWEED : 

HEALTH

SUSTAINABLE AND 
LOCAL

DISTINCTION 

SEAWEED 
CONSUMPTION IN 

FRANCE : 

JAPANESE PRODUCTS 

FRENCH INSPIRED 
PRODUCTS (LE BRAS 

ET AL., 2014 ; 
FICHEUX ET AL., 2022) 

.
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Description of the research
Describing and analysing the ways in which French seaweed is used and 
consumed today
A qualitative study across various locations and contexts:
• Seaweed discovery walks and foraging on the foreshore in Brittany
• Seaweed cookery classes
• Shops selling these products
• Interviews with consumers

Today’s presentation: a qualitative study on seaweed discovery walks on the 
foreshore in Brittany.
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A qualitative study of seaweed discovery walks 
on the foreshore in Brittany.

© C. Engelberg / All Rights reserved

Fieldwork by Calixte Engelberg between 2023 and 2025
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The beach walk

A special context framed by time and place is 
necessary to enjoy the experience : 
• Legal frame of harvest
• Time frame because of the tide
• Chosen location because of the species

“There are always those who arrive very early.  

Like J, on Saturday, it was J who arrived first.  

And then there are always those who arrive 5-

10 minutes late.  And as the tide is behind us, 

not waiting for us. We have to leave. So, I cut 

back a bit on my... As I absolutely must give the 

instructions of... of the regulations before 

leaving, because I think people will memorise

them.”
Interview with a seaweed instructor, April 2024
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The beach walk

A special context framed by time and place is 
necessary to enjoy the experience : 
• Legal frame of harvest
• Time frame because of the tide
• Chosen location because of the species

An opportunity of culinary exotism
• Can be seen as a touristic experience linked to the 

territory.
• Breaks the daily routine with an unusual taste and 

product.

“So, in April this year, my sister and I went to 

Brittany.  We saw this opportunity to do this little 

course in seaweed identification.  And we really 

liked the idea. So, we signed up.”
Follow-up interview with Mme C, July 2024

“I live in the Drôme [department] and there's no

seaweed in the Drôme. Or they are in the rivers,

and I don't want to eat them.”
Follow-up interview with Mme O, August 2024
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Bringing the experience home

Struggle to store the fresh seaweed despite the 
demonstration but a desire to do it right.

“But when we came back from our walk on 

the shore, my idea wasn't to let the 

seaweed dry out and rot.  I wanted to... as 

Mrs. S showed us, to cook them, to dry 

them properly, and that's what I did, I've 

still got some in the freezer, because I had 

sea beans, I had lots of them, so we tasted 

all that, I made a seaweed spread…”
Follow-up interview with Mme B, June 2024
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Bringing the experience home

Struggle to store the fresh seaweed despite the 
demonstration but a desire to do it right.

Apprehension to cook the fresh seaweed 
because it's not easy to cook compared to more 
conventional products. 

“It's what comes afterwards, how are we going to prepare it?

It's really important to know what you're going to do with it,

like when you go and look for blackberries in the countryside,

what are you going to do with them afterwards (…). To go out

and look for, and get our supplies from nature, when it's in

season, well, we like doing that too, but afterwards you have

to be able to use it. It's the easiest thing to do, because we

know blackberries, we know nettles, we know wild garlic, but

it's true that seaweed isn't something we do very often. It's

not so easy to prepare. You really need recipes and an idea

of what you're going to do.
Follow-up interview with Mme D, June 2024
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Bringing the experience home

Struggle to store the fresh seaweed despite the 
demonstration but a desire to do it right.

Apprehension to cook the fresh seaweed 
because it's not easy to cook compared to more 
conventional products. 

Difficulty to cook it and introduce it to others 
because of its specific taste.

“I think her omelette recipe is really cool. I 

tried it with a friend who doesn't eat 

seaweed at all. Apparently, I'd put a bit too 

much in because it was a bit... It was a bit 

too much. But he ate it anyway, he said it 

was interesting, but it was too much.” 
Follow-up interview with Mme O, August 2024

“Now I've really gone back to using 

sprinkles because, well, fresh algae, if it's 

not well seasoned, chopped properly and 

there's too much texture, it can really put 

me off.”
Follow-up interview with Mme O, August 2024
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Regular consumption
Regular consumers before the beach walk tend to 
keep eating it for various reasons :

• Health properties

“But yes, of course health and well-being are 

important to me.  It's important for... for my sisters.  

And food and seaweed are all part of that, of 

course. Sport. Well, I don't go to the gym, but the 

fact that I'm always on my bike, I think I do my fair 

share of sport.”
Follow-up interview with Mme C, July 2024

“As someone who's always careful about what I 

eat, etc., that's how I really developed an interest 

in seaweed, because some of them have... pure 

protein characteristics that aren't, how should I put 

it, polluted by carbohydrates in particular.”
Follow-up interview with Mme O, August 2024
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Regular consumption
Regular consumers before the beach walk tend to 
keep eating it for various reasons :

• Health properties

• Tasty food, have a more diverse diet

“So, I like it, I love it. I really like the iodine in 

seaweed. And not only that they say it's good for 

your health. I like the taste anyway. As soon as I 

rehydrate seaweed, that's it, dry it, I like to eat it.”
Follow-up interview with Mme D, June 2024

“First of all, quite simply the taste. She used to 

make seaweed spreads that were very good, very 

light, very... It's a change from salads and so on.”
Interview with Mme N, July 2024
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Regular consumption
Regular consumers before the beach walk tend to 
keep eating it for various reasons :

• Health properties

• Tasty food, have a more diverse diet

• Local food 

“For me, it's the health aspect and the local 

aspect. Because as a vegetarian, once 

again, I eat a lot of nuts and seeds.  And 

actually... I love cashew nuts, but it's 

horrible to buy them from Vietnam ”
Follow-up interview with Mme O, August 2024

“It's not far to find it.  It's something that 

grows without needing energy.  It's a good 

thing.  And so, yes, that's why we're 

attracted to this knowledge.”
Follow-up interview with Mme B, June 2024
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Conclusion
• Discovering the product in the field sparks an interest in seaweed and creates 

a positive association (a link to the local area, culinary exoticism).
• Knowledge of the product’s qualities, combined with an interest in a healthy 

and varied diet, is a source of motivation for incorporating it into eating habits.
• However, storage constraints, culinary difficulties and specific culinary 

requirements are major barriers to repeated domestic use.

Despite the interest and appreciation generated by 
field exploration activities, domestic consumption is 
severely limited by practical considerations.
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Perspectives
• Interviews with regular consumers.

• Discussions and observations in shops (development of the product range 
over the past two years)

• Discussions with restaurant owners (the importance of influencers in 
promoting the consumption of seaweed)
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Consumer perception of algae-base products in cosmetics
Industrial testimony : Cosmetics
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The rise of clean beauty
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The rise of clean beauty
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Examples
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Examples
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Examples
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Co-creation of the new cosmetic formulations
Body milk
Shower gel
Facial solution

Seaweed ingredients (raw material):
• Laminaria fucoidan 
• Phaeodactylum tricornotum
• Spirulin protein
• Alginate
• Cellulose
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Articles
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‘Blue beauty’: what’s new in marine ingredients for cosmetics?

Articles

https://www.nutraingredients.com/Article/2024/05/03/blue-beauty-what-s-new-in-marine-ingredients-for-cosmetics/
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Articles

https://www.vogue.com/article/is-algae-luxury-beautys-next-hero-ingredient
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Q&A
www.circalgae.eu
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PAUSE
We will be back at 3:30 CET for Part 2
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4th workshop: Consumer perception and sustainability of algae products

• Streamlined European practices for improved algae LCAs - Léa Braud, European Algae Biomass Association, Italy / Sustainable 
Food Processing Laboratory, ETH Zurich,Switzerland

• From waste to value: environmental and economic assessment of algae residue valorization using Life Cycle Assessment
(LCA) and Costing (LCC) - Riin Kaldma + Hendrik Ploom, Civitta, Estonia

• The AlgaeProBANOS Sustainability Assessment Framework for Algae Systems: do’s and don’ts of sustainability claims - Linus
Hasselström Langer, KTH, Sweden

Part 2 : Sustainability and Life-cycle assessments  (15:30 – 16:45)

Questions

• Sonia Lassal, AQUIMER, France

Conclusion
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Part 2 - Sustainability and Life-cycle assessments



Ecklonia radiata, Taputeranga Marine Reserve, 
New Zealand. Photo by Rossella Nicolai. 

EABA Picture Contest 2025.

Streamlined European practices 
for improved algae LCAs

Dr. Léa Braud 1,2

⁽¹⁾ European Algae Biomass Association (EABA)
⁽²⁾ Sustainable Food Processing Laboratory, ETH Zurich, Switzerland

CIRCALGAE webinar | Monday 27 April 2026



Photo by Luiz A. Rocha, California Academy of Sciences. Law & Rochman,Nature 619, 254-255 (2023)

“92% of ecosystems are contaminated by debris, 
88% of which is plastic”

2/19

https://www.nature.com/articles/d41586-023-02175-7
https://www.nature.com/articles/d41586-023-02175-7
https://www.nature.com/articles/d41586-023-02175-7
https://www.nature.com/articles/d41586-023-02175-7
https://www.nature.com/articles/d41586-023-02175-7
https://www.nature.com/articles/d41586-023-02175-7


Polyhydroxybutyrate (PHB) blend - Flexible film (left) rigide film (right), produced by  

Bio-Mi in the frame of the Nenu2PHAr CBE-JU project (2020-2024)
Source: Nenu2PHAr project website; author not stated - https://nenu2phar.eu/showroom-results/

3/19

Algae-based products are promising but 
not sustainable by default

When are algae-based products environmentally preferable 
than conventional alternatives? 

Where do their environmental impacts come from? 
Cultivation? Processing? Transport?

https://bio-mi.eu/
https://bio-mi.eu/
https://bio-mi.eu/
https://nenu2phar.eu/
https://nenu2phar.eu/showroom-results/
https://nenu2phar.eu/showroom-results/
https://nenu2phar.eu/showroom-results/
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Outline

What is Life Cycle Assessment?01

How does the EABA LCA Task Force 
support streamlined algae LCA 
practices?

03

02 Streamlining algae LCAs: What for?

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org


Life Cycle Thinking 

• Supports better decisions across the value chain

• Aims to reduce resource use & emissions

• Considers environmental, social, and economic
impacts

• Includes all stages of a product’s life, from raw 
materials extraction to end-of-life

Conceptual basis for Life Cycle Assessment (LCA)

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Figure adapted from: Life Cycle Initiative, UNEP. What is Life Cycle Thinking?

5/19

mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org
https://www.lifecycleinitiative.org/activities/what-is-life-cycle-thinking/


Three pillars of sustainability

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Environmental Economic Social

Social LCA (S-LCA)Life Cycle Costing (LCC)Environmental LCA (E-LCA)

Life Cycle Sustainability Assessment (LCSA)

6/19
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What is Life Cycle Assessment?

EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Based on ISO 14040 and 14044 standards on LCA

Standardised methodology to quantify the 
environmental impacts of a product, process, 
or service across its entire life cycle.

www.eaba-association.org

Identify 
hotspots

Compare
alternatives

Assess 
trade-offs

Avoid burden 
shifting

Support 
sustainable 

design

Inform 
policy & 

regulations
Guide 

corporate 
strategies

Communicate 
environmental 
performance
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Climate impacts of Spirulina cultivation

Technological & 
methodological 

2,000+ algae LCAs 
in 2025
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2026 EABA LCA

Algae LCAs since 2010

mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org
mailto:lea.braud@eaba-association.org


www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

2,000+ algae LCAs

2,000+ different results?

9/19
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Streamlining algae LCA practices

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Existing LCA studies

Recalculating LCA results using 
a common framework

• Cons: Time-consuming

• Pros: Make the most of what 
exists already

Future LCA studies

Conducting LCA studies following 
a common framework

• Cons: Difficult to implement

• Pros: Ensure increased 
comparability & transparency

10/19
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EABA LCA Task Force

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

Since 2024

• 25 members from 12 countries

• 50% industry – 30% universities – 20% institutes

• Monthly meetings + parallel events

• Harmonise algae LCA methodologies

• Tackle methodological & practical challenges

• Align with the broader bio-based industry

MISSIONS

2026 EABA LCA
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Information papers

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Info paper 1: The “basics” of algae LCAs

• August 2025

• 1,230+ downloads (Zenodo)

• Broad audience

12/19
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Information papers
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2026 EABA LCA

Info paper 1: The “basics” of algae LCAs

• August 2025

• 1,230+ downloads (Zenodo)

• Broad audience

Info paper 2: Standards & guidelines

• January 2026

• 300+ downloads (Zenodo)

• Technical series

13/19
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Information papers

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

Info paper 3: Comparative LCAs

• May 2026

• Algae-based versus conventional products

• Influence of methodological choices on LCA results

• Recommendations to interpret comparative LCAs

• Focus on food/feed, agricultural, and packaging products 
(in first version – will be updated)

14/19
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Information papers
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2026 EABA LCA

Info paper 4: Carbon modelling

• Project started in March 2026

• Aligning with broader bio-based industry

• LCI UNEP “Biogenic Carbon Project” – Phase 2

Life Cycle

Initiative

hosted by

Carbon 
uptake & 
release

Biogenic 
carbon 
flows

Monitoring 
tools

Timing 
of GHG 

emissions

Long-term vs. 
short-term 

storage

Carbon 
storage 

duration
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SETAC Europe 27th LCA Symposium

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

19 - 21 October, Bruges, Belgium

• EABA LCA Task Force chairing a session on aligning algae and bio-based LCAs

• Session 4.01 - Advancing and Aligning Life Cycle Approaches for Emerging Bio-Based 
Systems: Lessons from Algae and Beyond

• Submit an abstract by April 29! (link)
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Additional projects

www.eaba-association.org EABA LCA Task Force | CIRCALGAE webinar | Monday 27 April 2026 | Dr. Léa Braud, Innovation manager | lea.braud@eaba-association.org

2026 EABA LCA

• Provide LCA-related videos for Algaflix

• Improve algae LCA datasets available in open-source 
databases (e.g., Agribalyse for food products)

• Participate in European & international initiatives relevant 
to algae LCAs (e.g., sector-related developments)

• Etc.
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2026 EABA LCA

Upcoming conferences
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Connect with us!
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2026 EABA LCA

Together, we can make algae LCAs 
transparent, comparable, and reliable
Join the conversation now

LinkedIn: EABA LCA Network

Website: https://lca.eaba-association.org/

Dr. Léa Braud
EABA Innovation Manager

Postdoctoral Researcher at ETH SFP
lea.braud@eaba-association.org
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From waste to value
Environmental and economic assessment of algae residue 
valorization using LCA and LCC

LCC EXPERT

Hendrik Ploom

LCA EXPERT
Riin Kaldma



Countries
21 750+

EmployeesOffices

30+

Private sector

Public sector

Innovation / fundingDigital

Civitta is an inclusive and collaborative advisory and digital services company, with sustainability 
team expanding the competences of the private sector advisory team
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Environmental and economic assessment of algae residue 
valorization using LCA and LCC

From waste to value
• Additional to other topics (health aspects, consumer interests, etc.) –

environmental/sustainable and economic and aspects need to be considered.
• Algae industry is growing, but it is highly underexploited. Currently,

the (micro)algae industries discard <95% algal biomass as waste.
• Linear model -> circular bioeconomy by using green extraction technologies

to recover proteins and bioactive compounds from algae side streams.
• LCA/LCC objective: assessing if turning algae residues into high-value

products is actually more sustainable than conventional alternatives.
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From waste to value

FOOD Mortadella with spirulina

Gelidium byproducts

Cream with oil extract 
of N.gaditana

Energy balls with 
spirulina

Snack extrudates, 
laminaria ingredient in 

barley

Gracilaria byproducts

Body lotion from
Laminaria fucoidan

FEED

COSMETICS

Laminaria

N.gaditana

Gelidium

Gracilaria

Spirulina

Spirulina

Laminaria

Products Algae ingredients
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From waste to value
Algae-based products are benchmarked against conventional land-based 
alternatives:
• Energy balls with Spirulina                  vs energy balls
• Vegan mortadella with Spirulina vs vegan mortadella (with soy) 
• Body lotion with Laminaria fucoidan  vs body lotion (with more emulsifier)
• Feed for piglets with Gelidium vs feed for piglets with wheat/soy
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Preliminary results on conventional products
From waste to value
1. Energy balls 
• Hotspots: there are 2 major 

drivers: electricity and dates. 
• Carbon footprint is 2.85 kg 

CO2eq/kg (GWP).

Disclaimer: These are preliminary and indicative results. CIRCALGAE deliverable will present the full view
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Preliminary results on conventional products
From waste to value
2. Barley snacks hotspots: milled barley is responsible for ~99% of almost every 
impact category (eutrophication, land use, water use). 
Carbon footprint is 0.67 kg CO2eq/kg (GWP).
• These define our “baseline” for the comparison with CIRCALGAE product. 
• When CIRCALGAE focuses on low-energy, water-based systems, lower land 

use – this should reduce the carbon impact of our final products. 
• Environmental and economic goal: achieve at least a 15-20% reduction in 

carbon footprint compared to conventional products on the market.

Disclaimer: These are preliminary and indicative results. CIRCALGAE deliverable will present the full view
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From waste to value

Full supply chain scope:

Algae → Ingredient → End product

Horizon: 15 years

ALGAE PRODUCER

Portugal

INGREDIENT MANUFACTURER

Belgium

END-PRODUCT MANUFACTURER

Germany

T O T A L  C A P E X

€2.5M
A N N U A L  O P E X

€510K
L C C  ( 1 5 y r )

€6.9M
P E R  K G  P R O D U C T

€22/kg

Annual operating costs are discounted to present value 
using the selected discount rate. The model covers the 
upstream chain: algae ingredient production + end-
product manufacturing + inter-site transport. 
CAPEX is treated as Year 0 investment. Spirulina 
ingredient cost is the dominant variable

Life cycle cost summary for energy balls



Co-funded by the 
European Union

From waste to value

32%

24%

29%

11%
4%

Raw materials
Algae ingredient
Labour
Transport & other
Electricity

A N N U A L  O P E R A T I N G  C O S T S

LCC = €2,527K CAPEX₀ + €4,384K PV(OPEX, 15yr @ 8%) = €6,911K TOTAL

Disclosure: Not all cost elements are final and provided, which likely understates the total LCC by €50 200K/year. CIRCALGAE deliverable will present the full view

K E Y  S E N S I T I V I T I E S

Variable Low Base 
(15yr/8%)

High

Ingredient price (€/kg) €30 €120 €400

LCC impact €5.4M €6.9M €11.5M

Production scale (kg/yr) 5,000 20,475 100,000

LCC/kg impact €78/kg €22.50/kg €16/kg

Discount rate 5% 8% 12%

LCC impact €7.3M €6.9M €6.4M

15-year Life cycle cost summary for energy balls
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From waste to value

Disclaimer: Not all cost elements are final and provided, as a result the comparison is preliminary and indicative. CIRCALGAE deliverable will present the full view
Sources: LCA snack bar study (MDPI Sustainability 2025); LCA microalgae protein review; industry cost benchmarks

Energy balls – conventional vs algae-derived product
CONVENTIONAL CIRCALGAE

Production costs (LCC/kg)
€8-16/kg €22.5/kg 15yr LCC incl. full supply chain and algae ingredient extraction

Carbon footprint (GWP, kg CO2eq/kg)
2.85 Prediction: ~2.0

Algae displaces high-GWP crops microalgae protein: low per-kg GWP

Energy use (kWh/kg product)
~0.05 kWh/kg of product

~1.5-2.9 kWh/kg product
Dominated by algae extraction step

Water use (L/kg product)
~2-4 L/kg

~4.2 L/kg
Dominated by end-product manufacturing

Novel innovation Premium
NONE 5% Spirulina extract, high in additional ingredients

60-180% ↑

5-20% ↓

50-100x

≈ Comparable

✓ Added value

The algae-enhanced product carries a ~60–180% cost premium vs conventional but delivers measurable environmental and nutritional advantages. At 
scale (100k kg/yr), the LCC/kg gap could narrow to ~€16–18/kg, approaching conventional premium-tier product pricing.



Sustainable monitoring and 
evaluation framework

Do’s and don’ts of sustainability 
claims
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Background

• What is ”sustainable” ?
• We see only selected parts of the system.
• Need for transparent communication.
• Need for continuous progress, not sufficiently good work.
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The main objective is to create a balanced algae sector framework that assesses the 
sustainability of the value chain along different dimensions (environmental, 
economic, social, governance) and that can be applied to different use cases. 

Main Objectives & Tasks
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Purpose

Very often, ecological, socio-economic, governance analyses are
carried out separately. Therefore, there was a need to develop an
integrated but relatively simple and practical framework that would
allow e.g. industry, environmental managers, spatial planners to carry
out sustainability analysis.

NB! simple ≠ simplistic
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Our report is available

https://algaeprobanos.eu/wp-content/uploads/2025/02/D1.1-
Monitoring-Evaluation-Framework.pdf
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Assessment Structure

The AlgaePro Banos sustainability assessment 
framework is built on four key pillars: 
(1) Environmental Tolerance Indicators for 
evaluating ecological thresholds, 
(2) Performance Indicators for assessing 
sustainability across environmental, economic, 
social, and governance dimensions,
(3) Integrated Assessment Tools, such as LCA, for 
comprehensive evaluations, and 
(4) a Sustainability Calculation Algorithm to 
generate sustainability scores across various 
dimensions.
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Hierarchy of indicators

The framework's performance indicators assess 
sustainability across environmental, economic, 
social and governance dimensions, drawing on 
established frameworks and sources to balance 
ecological health, economic viability, social well-
being and effective governance in the algae 
sector.
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Sustainability claims: do:s and don’t:s
DON’T

Don’t cherry-pick the good bits

Don’t use vague buzzwords

Don’t hide the data (or lack of it)

DO

Think in systems, not silos

Back every claim with solid proof

Be transparent and comparable
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Q&A
www.circalgae.eu
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Conclusion Workshop #4
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MAJOR EVENTS FROM APRIL 2026 TO SEPTEMBER 2026

EMD

• European Maritime Day 2026
• 21st and 22nd of may 2026
• Limassol, Cyprus
• Sister projects conference – Joint workshop on

“Blue economy sectors : Algae Solutions for a
Thriving Blue Economy” (21st of may 2026 –
1:50PM – 3:05PM)

RRB

• International Conference on Renewable Resources
& Biorefineries (21st edition)

• 2nd June 2026 – 4th June 2026
• Turku/Åbo, Finland

Seagriculture

• International Seaweed Conference EU (15th
edition)

• 16th-18th of June 2026
• Gothenburg, Sweden
• Exclusive site visit to Nordic SeaFarm on 16th June

Workshops 
with Nausicaa

• Workshop co-design and feedback meeting
• Survey-premarket study
• Sensory workshop + cosmetic testing : in the Blue

Living Lab
• In preparation : may happen in june/july

Project finale 
conference

• September 2026
• Gothenburg, Sweden
• In preparation
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Delivrables on Zenodo

https://doi.org/10.5281/zenodo.13375431 https://doi.org/10.5281/zenodo.13375558 https://doi.org/10.5281/zenodo.13375636 https://doi.org/10.5281/zenodo.13375608

https://doi.org/10.5281/zenodo.13375431
https://doi.org/10.5281/zenodo.13375558
https://doi.org/10.5281/zenodo.13375636
https://doi.org/10.5281/zenodo.13375608
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New delivrables on Zenodo 

https://doi.org/10.5281/zenodo.14975133 https://doi.org/10.5281/zenodo.19367606

https://doi.org/10.5281/zenodo.14975133
https://doi.org/10.5281/zenodo.19367606
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Webinars replays

Replay - Workshop on algae 
Harvesting and Cultivation in 

Europe - 10-26-2023

Replay Workshop "Best 
practices on the production 

and sustainability of 
microalgae in Europe"

Replay Hybrid Workshop -
Developing novel Blue 

biorefineries from aquatic 
resources

https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.youtube.com/watch?v=OhDZY-niChw
https://www.circalgae.eu/news-agenda/replay-workshop-best-practices-on-the-production-and-sustainability-of-microalgae-in-europe/
https://www.circalgae.eu/news-agenda/replay-workshop-best-practices-on-the-production-and-sustainability-of-microalgae-in-europe/
https://www.circalgae.eu/news-agenda/replay-workshop-best-practices-on-the-production-and-sustainability-of-microalgae-in-europe/
https://www.circalgae.eu/news-agenda/replay-workshop-best-practices-on-the-production-and-sustainability-of-microalgae-in-europe/
https://www.youtube.com/watch?v=tByfWvQZLX8
https://www.youtube.com/watch?v=tByfWvQZLX8
https://www.youtube.com/watch?v=tByfWvQZLX8
https://www.youtube.com/watch?v=tByfWvQZLX8
https://www.youtube.com/watch?v=tByfWvQZLX8
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THANK YOU !

www.circalgae.eu

circalgae_eu       CIRCALGAE       CIRCALGAE
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