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About the study

gae* are highin protein, omegaoils and arangeof vitaminsandminerals They
growin saltwater, double in sizeeverydayandabsorbCQ. Despiteall this, algaeK I @Sy Q
reallymadeit yet as adietary product Theyhavegreatpotential, but do we reallywant
them on our plates?

Algaehavea strong nutritional profile andtypicallycontainessentiabminoacids essential
fatty acids includingomega3, aswell asvitamins suchas A, D and Eertaintypesof algae
cancontainup to 70% otheir dry weightin protein, whichis higherthan soy.Furthermore
algaecropshavethe ability to fix CGQ, meaningthey absorbit from the atmosphereand
convertit to organicmatter, andthey are 10 to 50 times morefficientat doingthis
comparedto terrestrial plants. Atthe sametime, algaedo not require chemicalfertilisers
whichreducestheir environmentalimpactfurther, and insomecasesalgaecouldevenhave
a positiveimpacton the environment

Thesegualitiesmeanalgaearethe perfectcandidatego be afuture stapleof ahealthydiet
andanintegralcomponentif we are tobuild a more sustainabldood system

Tofulfil the hugepotential that algaehave we needto explorehow food systemactorscan
turn consumerperceptionsinto consumerpreference

In this studywe discussedhe perceptionof algaeas afood, experienceof eatingalgaeand
algaebasedproducts andthe role that algaecouldplayin makingthe food systemmore
sustainableWedid this with 111 consumersirom 18 differentcountries andwith 7 experts
from different organisationsvorking with algae Thegoalwasto obtain insightson how
consumersperceivealgaeto enableactorsin the food chainto developmore tailored
consumefcentric product propositionsandcampaignsas asteptowards achievinga
healthier more sustainabldood system

Thiswork forms part of a series oftudiesto gainconsumerinsightswhichare important for
ElITFoodandthe EU.

*Algaereferredto in this report include both macroalgae(e.g seaweed aswell asmicroalgae
(e.g plankton, blue-greenalgae).




Executivesummary



Thepotential for algaeas a novefood

articipantswere familiarwith algaeas afood. Algaewere mostly considerechealthyand
versatileingredients but ingredientswhich currently make up avery smallproportion of the
participantiets, if atall. Furthermore algaewereseenas arich sourceof vitaming but
were lessknown for their other health properties

Althoughsomehealth benefits of algaewere recognisedy consumers the positive
environmentalimpactof farmed algaewasnot, with consumersnot aware of the potential
benefit for reducingatmosphericCQG . However on learningthis information, our study
participantsfound it to be very appealingand agoodreasonto try algaeas adietary
product

Tasteisagreatpredictor offood acceptanceandconsumersarenot yet convincedof the
taste ofalgae Thosewho haveeatenit before are mostly positive, howeverthosewho
K I @ Sayefai certainthey will enjoyit.

Thisstudy confirmsthat there is
potential for algaeto becomea
healthydietary staplefor more
people Ourfindingssuggesthat
with the right messagin@ndthe
right products consumersare likely
to beinterestedin incorporating
specifictypesof seaweedand
microalgado their meals




Keyfindings Sevenessondor makingalgaebased
productinnovationsa success

1. Emphasisehe nutritional propertiesof
algae

Strongnutritional profile wasfound by the
majority of study participantsto be the
most convincingargumentfor eatingalgae
Thisis comparedto other featuresof algae
like their sustainablgroduction methods
and taste, ands partly becausamany
consumersalreadyknewor at leasthad
heardabout specifictypesof algaebeing
healthy, for instancespirulina

2. Educateconsumerson the
environmentalbenefitsof algae

Theenvironmentalbenefitsof algaewere
mainlyunfamiliarto consumers Often
algaewere (wrongly) viewedassomething
harmful for the environment for example
algalbloomsthat make lakewater
undrinkable or atthe very bestneutral.
Consumersvere mainlyunaware of how
algaeareproducedor farmed

3. Collaboratewith restaurants and chefs

Consumersvere generallyunsureabout
how to includealgaein their diets. Having
algaeonthe menuin restaurantsvould
make them visible andeasilyaccessibldo
more people as adishpreparedby a chef
providesa certainguaranteethat it will
tastegood Thiswill helpto lower the
purchasingoarrier, aswell asprovide
inspirationon waysto preparealgae

4. Back uglaimsandR 2 yhake
exaggeratedoromises

Consumerdelt they are bombardedby
Wreenclaim®) IwghRo seeproof. Claims
about the nutritional valueand
sustainabilityof algaeneedto be backedup
by scientificevidence Consumersvere also
scepticalbout claimsthat sound4o good
2 0 SThéyhdieSefudtantto believe
in yet another superfoodandwant to seea
realisticpicture of algae whichmayinclude
the consaswell asthe pros. Anexampleof
this would be highiodinelevelsin kelp.

5. Createopportunitiesfor consumerdo
try algae

Consumersvho havenevereatenalgae
before are scepticalboutthe taste.Yet
tasteremainsaleadingcomponentfor
makingfood choices Organisingastingsin
supermarketsor supplyingfree trial
sampleswill helpto provide consumers
with anopportunity to changetheir opinion
ontaste.




6. Encourageonsumergo incorporate
algaein their dietsasan addition, rather
than areplacement

Asmost consumersare unfamiliarwith the
taste ofalgaeor how to bestprepareit, it
can beoverwhelmingto hearthat it can be
usedto replacemeat, fish, or evensoy
basedproducts It mayinsteadbe more
beneficial to introducealgaeas a
complementaryingredientthat will enrich
diet, rather than areplacementingredient
Consumerslsowantedto seeexactlyhow
they could usealgae sopromoting specific
recipesis helpful.

7. Promotethe specificspecieswith their
concretebenefits, insteadof promoting
algaeas acategory

Thecategoryllgae€? whdaleis currently
not associatedvith many positive
connotationsandistoo broadly defined
howevercertaintypesof algae suchas
spiruling arealreadyknown for their
benefits. It would be more effectiveto
promote specificspecief algaewith
specifichenefitsand specificapplications




Usingthe right messageéo promote algae
as a novefood

n order for algaeto successfullpecomingpart of more LJS 2 Ldfiefs, thé right
promotional messages key.

Throughthis studywe found that the following four different messageswerethe most
convincing

1.L (g©adfor you

Themostappealingnessages the health benefit of consumingalgae Eventhough
consumershada generalmpressiorthat algaeare healthy they were not certainabout the
specifics Stressinghe health properties of specifickindsof algae like spirulinaand
chlorellg andhow they benefit healthcan be agreatfirst stepin promoting the
consumptionof algae

2.L GgOadfor the planet

Consumergenerallyfelt that algaemightfit into asustainablaliet, suchas aplant- based
diet. Howeverthey did not know enoughaboutthe potential that algaehavefor positive
environmentalimpact Forinstance the factthat algaeare greatatremovingcarbonfrom
the atmosphere and donot requirefertilisersto grow; is not very well known

3.L (afengagingexperience

Thefactthat algaearetastyandversatileneedsto be part of the messagingasmany
consumersvho havenot tried algaeinthe pastare reluctantto try becauseof negative
tasteexpectationandnot knowingwhat to make with them. Promotion needsto give
consumerghe toolsto be ableto preparealgaethemselves andspecifi easyto prepare
products includingrecipesare necessary

4.Youarealreadyeatingalgae

Not manyconsumersknew that it islikelythat they hadalreadyeatenalgae for instance
agaragaris agellingagentin processedoods madefrom algae Thisinformation canhelp
normalisethe idea ofalgaeas afood. However it is not amajor motivator for trying algae
for the firsttime.




Current consumer attitudes towards
algae as a food



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

uring the first activities we aimedto better understandthe perceptionof algaeas a
food. We askedparticipantsto rate a series oStatementsabout algaeon how appealing
they find them, aswell as towhat extendthis is new information to them.

Basedn their responseswe groupedthe statementsof algaeas knownstrengths,
‘unknown strengthdl  FugkRowrHacts.

Appeal Appeal vs Newness
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Algal omega-3 oil may also provide
sustainable option than fish ol since it dof
contribute to overfishing

s, Algae are very efficient at abs6rbing CO2 from
the atmosphere (apd‘add 02 to the
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Algae are a rich source of mi
antioxidants, and other vitamins.

The production of algae does not require the
use of chemical fertilisers, hence there is ittle
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This exercise led to the development of three groups of messages:

Known strengths

These are facts about algae that are mostly known, and highly appealing. These can be facts
gKAOK INB O2yaARSNBR WwWO2YY2y 1yz2gftSR3ISQ I )
interested in algadased 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 algadbased products.

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

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

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

A Algal omegeB oil may also provide a more sustainable option than fish oil since it
R2SayQu OZ2YyuNAROdz S U2 Z2USNFAaKAYy3IOD

A Algae are very efficient at absorbing £f@m the atmosphere (and add @ the
environment).

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

A Algae are a direct source of omegdatty acids (fish commonly eaten such as mackerel
and salmon are high in ome¢s).

A Some algae, such as spirulina, contain all 9 essential aaiids (protein) making them
a very suitable meat replacement.

A 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.



Associations with algae

beach where | used to go and all over the beach there was dry alg
SOSNEGKSNBE O20SNAYy3d SOSY

or many participants when askedto think about seaweedandalgae the firstassociations
that cameto mind were with nature andthe sea.Associationsvere mainlyvisual;however
associationsvith (bad) smellwere alsomentioned frequently.

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

In generalmost participantswere awarethat somekinds of algaecan beeatenand
predominantlyassociatealgaewith traditional, culture-specificfoods. Most frequently;, sushi
andJapaneseuisinewasmentioned Butsushiwasnot the only food participantsknew
about, other foods mentioned includedWelshlaverbreadand French Salicornia.féw
participantsassociatedlgaewith gourmetcuisine




When thinking about eating algae, most participants thought of seaweed rather than
microalgae, with the exception of spirulina.
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understand, seaweed has been eaten by some of them for centuries. | thil
KT KSe I INB LI N |yR S0 B

George (75)UnitedKingdom [

>
s !'% B -
e e ST

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.

U <y 2 T e
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Cathy(23), Denmark




Experience eating algae

sediprodRas asllit was yfone dthe
U OZ2 YN 2WOT 2 dzy R XS oz
Maria (38),Greece 8§

O /O participants reported they had eaten algae or an alpased

product.

Most participants had tried algae for the first time in Japanese or Chinese restaurants. The
mosttried type of algae was nori, in sushi. Participants also mentioned wakame (alsoin
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.




Perceptions of algae

aste

GL KIFI @S 2yfte& GNASR TN
don't know whatkind. The seaweed was
crunchy, tasty, flavourful but I can't tell

whatfood they look like. They havea

dzy Alj dzS Tt I @2dzNJ U KI U L

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
Wdzyl YAQ gl a Ftaz dzaSR 02 RSaONAROS uUKS Ffl-
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 algba&sed chips did not appreciate the taste and
expressed reluctance to try again.
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Rachel (25), Ireland

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 theitsgas seen as
a food one should not just forage. Despite this, there was trust that the algae thatis
available in shops must be safe to eat.




iromental impact

G¢KS SY@ANRYYSYyillf AYL
because algae is a natural product thus its

production would not generate pollution to our
SYOBANRBYYSYyU®E

Daniel (33), Czech Republiogs

Overall, algae were seen as an environmentally friendly food.

Because consumers view algae as plidat, 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 animbased 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,@@d produce @, however
the majority did not know about this aspect of growing algae.



ailability
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area, in the stores where | most often do my grocery shop

it is invisible on the shelves. They may be ingredients, or

additives to products that you can buy, but they are not foo o
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Daniel (33), Czech Republ

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

Participants in larger cities who had access to Asian supermarketsmegee 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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special offer. But | find it a bit expensive just to give |
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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-ahsses

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

0SAY3 YINYSGSR Fa I WiGNBYRe T22RQ ¢KSy * 7
perception).



‘ Maya (45), Israel

hat kind of consumerwould try algae?

When asked about who they could imagine trying algae, participants commonly mentioned
vegetarians and vegans. Also, individuals who do not necessarily follow-daaut 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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product. | 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. | occasionally read articles on
nutrition and if | am convinced that there is a new food that is good for me | am
willing to try it. It is important for me to stay healthy and include healthy ingredients
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Finding the right message








































































