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About the study

lgae* are highin protein, omega oilsand a rangeof vitaminsand minerals. They
growin saltwater, double in sizeeverydayand absorbCO2. Despiteall this, algaeƘŀǾŜƴΩǘ
reallymadeit yet as a dietaryproduct. Theyhavegreatpotential, but do we reallywant
them on our plates?

Algaehavea strongnutritional profile and typicallycontainessentialamino acids, essential
fatty acids, includingomega-3, as well as vitamins, suchas A, D and E. Certaintypesof algae
can containup to 70% of their dry weightin protein, whichishigherthan soy. Furthermore, 
algaecropshavethe ability to fix CO2, meaningthey absorbit from the atmosphereand 
convert it to organicmatter, and they are 10 to 50 times more efficientat doingthis
comparedto terrestrialplants. At the sametime, algaedo not requirechemicalfertilisers
whichreduces their environmentalimpactfurther, and in somecases algaecouldevenhave
a positive impacton the environment.

Thesequalitiesmean algaeare the perfectcandidatesto be a future stapleof a healthydiet
and an integral componentif we are to build a more sustainablefoodsystem.

To fulfil the hugepotential that algaehave, weneedto explore how food systemactorscan 
turn consumerperceptionsinto consumerpreference.

In this studywe discussedthe perceptionof algaeas a food, experienceof eatingalgaeand 
algae-basedproducts, and the role that algaecouldplayin makingthe food systemmore 
sustainable. Wedid this with 111 consumersfrom 18 differentcountries, and with 7 experts
from different organisationsworkingwith algae. Thegoalwasto obtain insightsonhow
consumersperceivealgaeto enableactorsin the food chainto developmore tailored
consumer-centric product propositionsand campaigns, as a steptowardsachievinga 
healthier, more sustainablefood system.

Thiswork forms part of a series of studiesto gainconsumerinsightswhichare important for
EIT Foodand the EU.
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*Algaereferredto in this report include both macroalgae(e.g. seaweed) as well as microalgae
(e.g. plankton, blue-greenalgae).
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Executivesummary



Thepotential for algaeas a novel food

articipantswere familiar with algaeas a food. Algaeweremostly consideredhealthyand 
versatileingredients, but ingredientswhichcurrently makeup a verysmallproportion of the
participantsΩ diets, if at all. Furthermore, algaewereseenas a rich sourceof vitamins, but
were lessknown for their other healthproperties.

Althoughsomehealthbenefitsof algaewererecognisedby consumers, the positive 
environmentalimpactof farmedalgaewasnot, with consumersnot awareof the potential
benefit for reducingatmosphericCO2 . However, on learningthis information, our study
participantsfound it to be very appealingand a goodreasonto try algaeas a dietary
product.

Taste isa greatpredictor of food acceptance, and consumersare not yet convincedof the
taste of algae. Thosewho haveeatenit beforeare mostlypositive, howeverthosewho
ƘŀǾŜƴΩǘ, are not certainthey will enjoyit.

P
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Thisstudyconfirmsthat there is
potential for algaeto becomea 
healthydietarystaplefor more 
people. Our findingssuggestthat
with the right messagingand the
right products, consumersare likely
to be interestedin incorporating
specifictypesof seaweedand 
microalgaeto their meals.



Key findings: Sevenlessonsfor makingalgae-based
product innovationsa success

1. Emphasisethe nutritional propertiesof 
algae

Strongnutritional profile wasfoundby the
majority of studyparticipantsto be the
mostconvincingargumentfor eatingalgae. 
Thisiscomparedto other featuresof algae, 
like their sustainableproductionmethods
and taste, and ispartly becausemany
consumersalreadyknewor at leasthad
heardabout specifictypesof algaebeing
healthy, for instancespirulina.

2. Educateconsumerson the
environmentalbenefitsof algae

Theenvironmentalbenefitsof algaewere
mainlyunfamiliarto consumers. Often
algaewere(wrongly) viewedas something
harmful for the environment, for example
algalbloomsthat makelakewater
undrinkable, or at the very bestneutral. 
Consumerswere mainlyunawareof how
algaeare producedor farmed.

3. Collaboratewith restaurants and chefs

Consumerswere generallyunsureabout
how to includealgaein their diets. Having
algaeonthe menu in restaurants would
makethem visible and easilyaccessibleto 
more people, as a dishpreparedby a chef 
providesa certainguaranteethat it will
taste good. Thiswill help to lower the
purchasingbarrier, as well as provide
inspirationon waysto prepare algae. 

4. Back up claimsand ŘƻƴΩǘmake
exaggeratedpromises

Consumersfelt they are bombardedby
ΨgreenclaimsΩ ŀƴŘ want to seeproof. Claims
about the nutritional valueand 
sustainabilityof algaeneedto be backedup 
by scientificevidence. Consumerswere also
scepticalaboutclaimsthat soundΨtoo good
ǘƻ ōŜ ǘǊǳŜΩΦ Theywere reluctantto believe
in yet anothersuperfoodand want to seea 
realisticpictureof algae, whichmayinclude
the consas well as the pros. Anexampleof 
this would be highiodine levelsin kelp.

5. Createopportunities for consumersto 
try algae

Consumerswho havenevereatenalgae
beforeare scepticalabout the taste. Yet, 
taste remainsa leadingcomponentfor
makingfood choices. Organisingtastingsin 
supermarketsor supplyingfree trial 
sampleswill help to provide consumers
with anopportunity to changetheir opinion
on taste.
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6. Encourageconsumersto incorporate
algaein their dietsas an addition, rather
than a replacement

As most consumersare unfamiliarwith the
taste of algaeorhow to bestprepare it, it
can be overwhelmingto hearthat it can be 
usedto replacemeat, fish, or evensoy-
basedproducts. It mayinsteadbe more 
beneficial to introduce algaeas a 
complementaryingredientthat will enrich
diet, rather than a replacementingredient. 
Consumersalsowantedto seeexactlyhow
they coulduse algae, so promoting specific
recipesishelpful.

7. Promotethe specificspecieswith their
concrete benefits, insteadof promoting
algaeas a category

ThecategoryΨalgaeΩ ŀǎ wholeiscurrently
not associatedwith manypositive 
connotationsand is too broadlydefined, 
howevercertaintypesof algae, suchas 
spirulina, are alreadyknown for their
benefits. It would be more effectiveto 
promote specificspeciesof algaewith
specificbenefitsand specificapplications.
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Usingthe right messageto promotealgae
as a novel food

n order for algaeto successfullybecomingpart of more ǇŜƻǇƭŜΩǎdiets, the right
promotional messageiskey.

Throughthis studywe found that the following four different messages, werethe most
convincing:

1. LǘΩǎgoodfor you

Themostappealingmessageis the healthbenefit of consumingalgae. Eventhough
consumershada general impressionthat algaeare healthy, they were not certainabout the
specifics. Stressingthe healthproperties of specifickindsof algae, likespirulinaand 
chlorella, and how they benefit healthcan be a greatfirst stepin promoting the
consumptionof algae.

2. LǘΩǎgoodfor the planet

Consumersgenerallyfelt that algaemightfit into a sustainablediet, suchas a plant- based
diet. However, they did not know enoughabout the potential that algaehavefor positive 
environmentalimpact. For instance, the factthat algaeare greatat removingcarbonfrom
the atmosphere, and do not require fertilisersto grow, isnot verywell known.

3. LǘΩǎanengagingexperience

Thefactthat algaeare tastyand versatileneedsto be part of the messaging, as many
consumerswho havenot tried algaein the pastare reluctantto try becauseof negative
taste expectationand not knowingwhat to makewith them. Promotion needsto give
consumersthe tools to be ableto prepare algaethemselves, and specific, easyto prepare 
products, includingrecipesare necessary.

4. Youare alreadyeatingalgae

Not manyconsumersknew that it is likelythat they hadalreadyeatenalgae, for instance
agar-agar isa gellingagentin processedfoodsmadefrom algae. Thisinformationcan help
normalisethe idea of algaeas a food. However, it isnot a major motivator for trying algae
for the first time.

I 
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2
Current consumer attitudes towards 
algae as a food 



Appeal and newness: what characteristics of 
algae strike a chord?

10

uring the first activities, weaimedto better understandthe perceptionof algaeas a 
food. We askedparticipantsto rate a series of statementsabout algaeonhow appealing
they find them, as well as to what extendthis isnew information to them.

Basedon their responses, we groupedthe statementsof algaeas 'knownstrengths', 
'unknown strengthsϥ ŀƴŘ Ψunknown facts'.

D 



Known strengths

These are facts about algae that are mostly known, and highly appealing. These can be facts 
ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ΨŎƻƳƳƻƴ ƪƴƻǿƭŜŘƎŜΩ ŀƴŘ ŀǊŜ ǘƘŜ ŎǳǊǊŜƴǘ ǊŜŀǎƻƴǎ ǿƘȅ ǇŜƻǇƭŜ ŀǊŜ 
interested in algae-based products. 

Algae are currently known for being a rich source of minerals, antioxidants and other 
vitamins and being low in fat and high in fibre. It was also widely known that they are used 
in Japanese cuisine. 

Unknown strengths

These are facts about algae that are mostly unknown, and highly appealing. Making these 
characteristics better known and using them as a foundation for innovation, could increase 
the interest in algae-based products.

Most of the sustainable characteristics of algae were new to consumers (and at the same 
time considered highly appealing):

Å Algae can be produced locally in many places throughout Europe.

Å The production of algae does not require the use of chemical fertilisers, hence there is 
little pollution.

Å Algal omega-3 oil may also provide a more sustainable option than fish oil since it 
ŘƻŜǎƴΩǘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƻǾŜǊŦƛǎƘƛƴƎΦ

Å Algae are very efficient at absorbing CO2 from the atmosphere (and add O2 to the 
environment).

Also, some of the health benefits of eating algae were also unknown, but very interesting:

Å Algae are a direct source of omega-3 fatty acids (fish commonly eaten such as mackerel 
and salmon are high in omega-3).

Å Some algae, such as spirulina, contain all 9 essential amino-acids (protein) making them 
a very suitable meat replacement.

Å Several species of algae have proven beneficial effects on digestion and gut health.

Unknown facts

These are facts about algae that are mostly unknown, but not very appealing. Promoting 
these characteristics is not likely to increase demand for algae to a substantial extent.

All the characteristics that fall into this category are directly related to the already existing 
use of algae in food production. Participants did not consider the fact that algae are already 
used as ingredients or food as being very relevant for them. In addition, the fact that they 
add colour or texture to food was not considered appealing. 
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This exercise led to the development of three groups of messages:



άWhen I think of algae, the first thing that comes to mind is the image of a 
beach where I used to go and all over the beach there was dry algae 

ŜǾŜǊȅǿƘŜǊŜ ŎƻǾŜǊƛƴƎ ŜǾŜƴ ǘƘŜ ǎŀƴŘΦέ 

Maria (38), Greece
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Associations with algae 

or manyparticipants, when askedto think about seaweedand algae, the first associations
that cameto mind were with nature and the sea. Associationsweremainlyvisual; however, 
associationswith (bad) smellwere alsomentioned frequently.

About half of the participantsimmediatelymentioned algaeas a food. Most referredto 
algaein the form of sushi.

In general, mostparticipantswere awarethat somekindsof algaecan be eatenand 
predominantlyassociatealgaewith traditional, culture-specificfoods. Most frequently, sushi 
and Japanesecuisinewasmentioned. Butsushi wasnot the only food participantsknew
about, other foodsmentioned includedWelshlaverbreadand French Salicornia. A few
participantsassociatedalgaewith gourmet cuisine.
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When thinking about eating algae, most participants thought of seaweed rather than 
microalgae, with the exception of spirulina.

Furthermore, some participants also recognised algae as a superfood and associated it with 
food innovation. For instance, one participant mentioned that algae have become a food 
trend and appear more and more in food items such as chips, burgers and salads.  

However, not all participants were aware that some types of algae are edible, and only 
heard of eating algae for the first time during this study.
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άLŦ L ǘƘƛƴƪ ƻŦ ǎŜŀǿŜŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀǎ ŀ ŦƻƻŘ ǘƘŜƴ L ǘƘƛƴƪ ƻŦ ²ŜƭǎƘ ǇŜƻǇƭŜΦ !ǎ L 
understand, seaweed has been eaten by some of them for centuries. I think 

ǿƘŀǘ ǘƘŜȅ ǇǊŜǇŀǊŜ ŀƴŘ Ŝŀǘ ƛǎ ŎŀƭƭŜŘ ƭŀǾŜǊōǊŜŀŘΦέ 

George (75), UnitedKingdom

άL ŘƛŘƴΩǘ ŀŎǘǳŀƭƭȅ ǘƘƛƴƪ ƻŦ ŀƭƎŀŜ ŀǎ ŦƻƻŘΗ L ŘƛŘƴΩǘ ƪƴƻǿ ǘƘŀǘ ƛǘ ŎƻǳƭŘ ōŜ ŜŀǘŜƴΣ L 
ƘƻƴŜǎǘƭȅ ǘƘƻǳƎƘǘ ƛǘ ǿŀǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ŦƛǎƘ ŀǘŜΗέ 

Cathy(23), Denmark



Experience eating algae 

of  participants reported they had eaten algae or an algae-based 
product.

Most participants had tried algae for the first time in Japanese or Chinese restaurants. The 
most-tried type of algae was nori, in sushi. Participants also mentioned wakame (also in 
sushi or as a salad), and kelp or kombu as a broth base. Others had experience eating it in 
smaller quantities, as a garnish rather than a main ingredient. 

A couple of participants reported they had experience with algae supplements in the form 
of pills or powder.

Western and Southern Europeans were in general more familiar with algae as a food. Many 
have eaten sushi before or have seen algae in their local supermarket.
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ά¸ŜǎΣ L ƘŀǾŜ ŀƭǊŜŀŘȅ ŜŀǘŜƴ ŀƭƎŀŜ-based products and it was none other 
ǘƘŀƴ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ŦƻǳƴŘ ƛƴ Ƴȅ ŎƻǳƴǘǊȅ DǊŜŜŎŜΣ ǎǳǎƘƛΗΗΗά 

Maria (38), Greece

60% 



Perceptions of algae

asteT

15

άL ƘŀǾŜ ƻƴƭȅ ǘǊƛŜŘ ŦǊƛŜŘ ǎŜŀǿŜŜŘ ƻƴŎŜ ōǳǘ L 
don't know what kind. The seaweed was 
crunchy, tasty, flavourful but I can't tell 
what food they look like. They have a 
ǳƴƛǉǳŜ ŦƭŀǾƻǳǊ ǘƘŀǘ L ƭƛƪŜΦέ 

Antonio (56), Italy

Many participants who had tried algae found the taste appealing, particularly when it was 
prepared in restaurants. 

The taste was most often described as salty, fishy, and reminiscent of the sea. The word 
ΨǳƳŀƳƛΩ ǿŀǎ ŀƭǎƻ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŦƭŀǾƻǳǊ ƻŦ ǎŜŀǿŜŜŘΦ CƛƴŀƭƭȅΣ ŎƻƳǇŀǊƛǎƻƴǎ ǿŜǊŜ ƳŀŘŜ 
to vegetables (greens) and even grass. 

In terms of texture, participants perceived a lot of variation between different kinds of 
seaweed and algae.

However, not all experiences have been positive. A couple of participants who had 
previously taken part in product tests of algae-based chips did not appreciate the taste and 
expressed reluctance to try again. 



Algae were perceived to be healthy, even by those with little specific knowledge.

Also, when it came to nutritional values, participants draw parallels to vegetables and salad 
greens. They considered algae as something natural and associated it with healthy food. 
Most of the participants perceived algae to have nutritional benefits, even if they did not 
know exactly what those were.

A small number of participants were familiar with algae as a dietary supplement for better 
health. The focus was on vitamins and minerals, and less on protein. Most participants 
believed that the nutritional benefits of algae is due to vitamins and minerals. Others 
mentioned fibre and lack of fat as an (expected) benefit. A small number of participants said 
that they knew algae to contain protein but only a couple of participants considered it an 
alternative to animal protein, particularly for meat eaters.

There was some concern that algae could be toxic due to pollution in the sea - it was seen as 
a food one should not just forage. Despite this, there was trust that the algae that is 
available in shops must be safe to eat.
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ealthH
άL ƪƴƻǿ ƛǘΩǎ ƘŜŀƭǘƘȅ ŀƴŘ ƴŀǘǳǊŀƭΣ ōǳǘ ƴƻǘ ǎǳǊŜ ƻŦ ǘƘŜ 
ǎǇŜŎƛŦƛŎǎΗέ 

Rachel (25), Ireland



Overall, algae were seen as an environmentally friendly food.

Because consumers view algae as plant-like, they directly associated them with 
sustainability. Even though consumers did not have much knowledge about the ecological 
footprint of algae, the fact that they are not animal-based products and are not associated 
with highly processed foods, gave the impression of algae being at least somewhat 
sustainable.  

There was some confusion about how algae are grown. Many participants believed that 
algae are foraged from the sea and were unaware that algae can be farmed in contained and 
controlled environments.

Because of this misperception, there was some concern that producing algae may affect the 
ecosystems they grow in. Some participants mentioned that they did not want to disturb 
natural marine ecosystems by removing algae. A couple of participants also mentioned that 
they thought that processing, packaging and transportation negatively affects the overall 
sustainability of algae as a food.

All in all, participants were unaware of the benefits associated with producing algae. Only 
three participants mentioned the ability of algae to absorb CO2 and produce O2, however 
the majority did not know about this aspect of growing algae. 
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nviromental impactE
ά¢ƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ǿƻǳƭŘ ōŜ ǇƻǎƛǘƛǾŜ 
because algae is a natural product thus its 
production would not generate pollution to our 
ŜƴǾƛǊƻƴƳŜƴǘΦέ

Daniel (33), Czech Republic



Western and Southern Europeans were overall more familiar with algae as afood. Many had 
eaten sushi before or had seen algae in their local supermarket.

Participants in larger cities who had access to Asian supermarkets weremore familiar with 
seaweed and algae. Participants who had not seen algae in their local shops or restaurants 
were consequently much less likely to have tried it.
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vailabilityA
άCƻǊ ƴƻǿΣ ŀƭƎŀŜ ŀǊŜ ǊŀǘƘŜǊ ǇƻƻǊƭȅ ŀǾŀƛƭŀōƭŜΦ !ǘ ƭŜŀǎǘ ƛƴ Ƴȅ 
area, in the stores where I most often do my grocery shopping, 
it is invisible on the shelves. They may be ingredients, or 
additives to products that you can buy, but they are not foods 
ǘƘŀǘ Ƴƻǎǘ ǇŜƻǇƭŜ ōǳȅ ƪƴƻǿƛƴƎ ǘƘŜƛǊ ŎƻƴǘŜƴǘǎΦέ 

Daniel (33), Czech Republic

riceP
άL ōƻǳƎƘǘ ǎƻƳŜ ΨǿŀƪŀƳŜΩ ǎƻƳŜ ǘƛƳŜ ōŜŦƻǊŜ ŀǎ ŀ 
special offer. But I find it a bit expensive just to give it 
ŀ ǘǊȅ ǘƻ ǎŜŜ ƛŦ L ƭƛƪŜ ƛǘΦέ 

Matthias (40), Germany

Participants who regularly consumed algae did not find the price to be a barrier. However, 
participants who had little to no experience of algae, perceived algae, and algae-based 
products to be rather expensive. When they were asked to have a look for such products in 
their local shops, many mentioned that they found them too pricey. The (perceived) high 
price was a barrier for many participants, particularly because they were uncertain about 
whether they would like the taste and how they could use and prepare algae to incorporate 
them in their diet.

Participants also mentioned that they do not want to pay more money for a product that is 
ōŜƛƴƎ ƳŀǊƪŜǘŜŘ ŀǎ ŀ ΨǘǊŜƴŘȅ ŦƻƻŘΩ ǿƘŜƴ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ Ŏƻǎǘ ƛǎ ƭƻǿ όŀǘ ƭŜŀǎǘ ƛƴ ǘƘŜƛǊ 
perception).



When asked about who they could imagine trying algae, participants commonly mentioned 
vegetarians and vegans. Also, individuals who do not necessarily follow a plant-based diet 
but care about their environmental footprint and consider this when making food choices 
were thought to be likely to be interested in algae as a food. Another group of people that 
were frequently mentioned were people who place great importance on eating healthily, 
who want to maintain a balanced diet and pay attention to what they eat.

Aside from individuals valuing sustainability and health, participants also mentioned people 
who like fish and seafood or are generally interested in Asian cuisine. 

Often when participants tried visualising the person they could imagine eating algae, they 
envisioned someone young, educated, living in the city, who likes to travel and follows food 
trends. Participants also mentioned that this person would need to be brave, adventurous 
and curious to try new things.

These perceptions from the user group highlight that currently algae are not yet suitable for 
mainstream consumers.
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What kind of consumerwould try algae?

άL Ŏŀƴ ŀǘǘŜǎǘ ǘƻ ƳȅǎŜƭŦ ǘƘŀǘ L ǿŀǎ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘǊȅƛƴƎ ŀƭƎŀŜ ƻǊ ŀƴ ŀƭƎŀŜ-based 
product. I consider myself a person who is looking to eat healthy food and is willing 

to try new things if they seem right to my body. I occasionally read articles on 
nutrition and if I am convinced that there is a new food that is good for me I am 

willing to try it. It is important for me to stay healthy and include healthy ingredients 
ƛƴ Ƴȅ ŘƛŜǘΦέ

Maya (45), Israel 
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Finding the right message
















































