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Abstract  

Background: Greenhouse gas (GHG) emissions could be reduced if animal 

products are exchanged by less intensive food types. Seaweed is a fairly unknown 

product in Sweden and the perspective from the consumers’ is important.  

Aim: The aim of this study is to explore Swedish consumers’ thoughts and 

associations on seaweed and how it may be introduced into the Swedish food 

market. Moreover, the aim of the study is to investigate if there are any 

differences in how people in a smaller town and a larger city think of and 

associate to a specific plant-based cottage cheese added with seaweed.  

Methods: The present study is conducted through a convergent parallel mixed 

method. Qualitative data was collected through two focus groups, one conducted 

in a smaller town and one in a larger city. The quantitative data was collected 

through a web-based survey. Material used in the focus group and in the web-

based survey was a plant-based cottage cheese from the Swedish food company 

Oatly added with seaweed. 

Results: Plant-based cottage cheese added with seaweed has many applications. 

The product was mostly associated with “new, unknown and positive” and 

“sensory aspects”. The thoughts from a smaller town were “ordinary” and the 

thoughts from the larger city was “surprising”. 

Conclusions: Incorporating seaweed into existing products seemed to be a good 

strategy for introducing the product to the Swedish market. The most profound 

differences between the city sizes in the focus group discussion was the taste 

experience. The results are not generalisable to the whole Swedish population and 

should be regarded as a study generating further hypothesis or objectives.    

Keywords: Seaweed, plant-based protein, novel food, consumers’, focus group, 

word association. 
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Sammanfattning 

Titel 
Introducera nya livsmedel: Svenska konsumenters tankar och associationer kring 

alger.   

Bakgrund: Växthusgaserna kan minska om animaliska produkter byts ut till 

mindre intensiva livsmedel. Alger är en relativt okänd produkt i Sverige och 

perspektivet hos konsumenterna är viktigt.  

Syfte: Syftet med denna studie är att utforska svenska konsumenters tankar och 

associationer kring alger och hur alger som mat kan introduceras på den svenska 

livsmedelsmarknaden. Vidare syftar studien till att se om det finns några 

skillnader i hur konsumenter bosatta i en mindre respektive större stad tänker 

kring och associerar till en specifik växtbaserad färskost tillsatt med alger.  

Metod: Studien är utförd genom en konvergerande parallell mixad metod. 

Kvalitativa data samlades in med hjälp av två fokus grupper, en genomförd med 

deltagare boende i en liten stad och en genomförd i en storstad. Kvantitativa data 

samlades in genom en webbaserad enkät. Materialet som användes i 

fokusgrupperna och i den webbaserade enkäten var ett bredbart pålägg från det 

svenska livsmedelsföretaget Oatly tillsatt med alger.  

Resultat: Den växtbaserade färskosten tillsatt med alger har flera möjliga 

tillämpningsområden. Produkten var mest associerad med ”ny, okänd och positiv” 

och ”sensoriska aspekter”. I fokusgruppen med deltagare från en mindre stad 

beskrevs produkten framför allt som ”alldaglig”, medan tankarna från 

konsumenter i en större stad var att produkten var ”överraskande”.  

Slutsatser: Att tillsätta alger i redan existerande produkter tycktes vara en bra 

strategi för att introducera produkten till den svenska livsmedelsmarknaden. Den 

mest djupgående skillnaden mellan städernas storlek och fokusgrupps 

diskussionen var smakupplevelsen. Resultaten är inte generaliserbara till hela den 

svenska populationen utan bör ses som en undersökning vilken genererar 

ytterligare hypoteser och syften till framtida studier.  

Nyckelord: Alger, växtbaserat protein, nya livsmedel, konsumenter, fokusgrupp, 

ordassociation.  
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Preface 
Studies and projects that aim at finding new alternative food sources have long 

been an interest to me. Therefore, when Karin Wendin presented the project on 

CirkAlg in spring 2020, I was caught. The consumer perspective is necessary for 

developing products that are going to be purchased. Because of this, it was fitting 

that CirkAlg and Oatly was in the need for a consumer test on Oatlys products 

added with seaweed. Thank you Oatly and Karin Petersson for letting me include 

your products in this master thesis and helping me formulate the appropriate 

questions.   

Conducting the consumer test would not be possible without the actual product. 

Therefore, especially thank to Kristoffer Stedt for collecting and preparing the 

seaweed and providing me with beautiful pictures from that occasion.  

To be able to tie this master thesis together from beginning to end me as a student 

is in the need for a great supervisor. Thank you Karin Wendin for supporting me 

with your guidance and professional skill.   

Elna Crona January 2022 
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Introduction 
Making it possible to meet the need to produce approximately 50% more food, 

feed, and biofuel by 2050 than what was needed in 2012, the continuing land-

based agriculture needs to change (Hasselström et al., 2018; Food and Agriculture 

Organization of the United Nations [FAO], 2017). According to Springmann et al. 

(2018) one major driver for climate change is the global food system. To be able 

to stay within the planetary boundaries several factors are included in relation to 

the food production system, such as the management of food, technology, and 

which diets are followed (Springmann et al., 2018). Regarding the diets, 

Springmann et al. (2018) describes that if animal products are exchanged by less 

intensive food types and the dietary changes would focus on plant-based 

alternatives, then there are great possibilities in reducing the greenhouse gas 

(GHG) emissions.  

Seaweed is a fairly unknown product on the Swedish food market, but there is a 

growing interest in investigating the potential of seaweed cultivation in Sweden 

(Hasselström et al., 2020). Because of seaweeds many positive factors, such as 

that it does not need land, freshwater, fertilisers, or any kind of pesticides and is 

high in protein, seaweed is considered to be a good commodity to further develop 

(Hasselström et al., 2020; Figueroa et al., 2021; Lehahn et al., 2016). The 

production of seaweed in Western countries is small in comparison to Asia, were 

China and Indonesia are producing approximately 87-91% of the world market 

supply of seaweed (Hasselström et al., 2018; Hasselström et al., 2020).  

In Western countries seaweed is not a culinary tradition (Prager, 2017; Birch et 

al., 2019) and is therefore considered a novel food (Figueroa et al., 2021). Novel 

food is defined by Knežević et al. (2021) as foods that have not significantly been 

used in a given country. Therefore, when introducing a new product, it is of 

importance to consider e.g., neophobia which is a personality trait that influences 

a person’s acceptance of new products (Losada-Lopez et al., 2021). Expectations 

are also a key factor that influences the experience of novel food (Piqueras-

Fiszman & Spence, 2015). The authors describe that if the food product’s name or 

label does not correspond with the experience, the consumer most likely will 
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experience the product as negative. Therefore, it is of interest to study consumers’ 

perceptions on seaweed to understand how these new products best could be 

introduced (Birch et al., 2019).  

This master thesis has been conducted as part of the research project CirkAlg 

financed by FORMAS, led by Chalmers University with Ingrid Undeland as 

project leader. The project explores whether Swedish seaweed could contribute to 

the protein shift by the development of a strategy of further raising the protein 

content in seaweed. The food company Oatly (oatly.com) which is based in 

southern Sweden, is a part of the research project CirkAlg. Among their product 

range they have drinks, creams, and spreads, all partly made out of oat. In CirkAlg 

there was an interest in conducting a consumers’ test on Oatlys products added 

with seaweed. In this master thesis study, Oatly has been involved in choosing the 

specific product that has been used for this study.  

Background 
The search for relevant literature was performed by the use of the database 

Summon at Kristianstad University. It was narrowed to peer-reviewed articles and 

the keywords used in the search were seaweed, macroalgae, consumers’, Sweden, 

word association, focus group, novel food, and Saccharina Latissima.  

Seaweed  

Seaweeds are a macroalgae and have an important role in supporting the sea’s 

biodiversity (Baweja et al., 2016). They are a direct food source for the fish, as 

well as being a shelter for reproductive reasons (Baweja et al., 2016). The 

seaweeds are classified after three varieties of pigmentation: red (Rhodophyta), 

green (Chlorophyta) and, brown (Phaeophyta) (Figueroa et al., 2021; Baweja et 

al., 2016). According to Baweja et al. (2016) there are approximately 9600 species 

of seaweed where the red is the more diverse one with over 7000 species. The 

brown seaweed consists of approximately 2030 species and the green of 

approximately 600 species.  

https://www.oatly.com/sv-se
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Sharma et al. (2018) describes the characteristics of Saccharina Latissima which 

is a seaweed that belongs to the brown classification. The authors describe that it 

is a source of amino acids, minerals, and phenolic compounds, and thanks to its 

reservoir with nitrogen, it can support the growth also during periods when the 

nitrogen available in the ocean is low. Depending on the season the growth rate 

varies, ranging from the ability to grow fast during summer and spring, and slow 

down to barely any growth during winter (Sharma et al., 2018). In the study by 

Sharma et al. (2018) the biomass growth and the chemical composition of S. 

Latissima in different seasonal and depth variations was studied. It was found that 

depending on the depth of cultivation and time of harvest both the biomass and 

the chemical composition differ.  

According to Figueroa et al. (2021) other factors influencing the seaweed 

properties are such as which part of the plant that has been selected, the place for 

cultivation, and the season. Sharma et al. (2018) emphasise that the time of 

harvest and depth of cultivation must be decided in relation to what application it 

is intended to be used. Some of the possible areas of application are as chemical 

for fertilizers, nutritional supplements, biofuel, cosmetics, medicines, and 

microbial growth inhibitor media (Sharma et al., 2018: Buschmann et al., 2017).  

The utilization of seaweed is found from early records of human history and has 

mainly been used by populations living by the coast (Baweja et al., 2016). In 

Japan the consumption of seaweed can be dated back to the Paleolithic age and is 

still a part of their daily meals (Figueroa et al., 2021). Seaweed could be used in 

many varieties such as fresh, dried, powder, flakes, salted, canned or in liquid 

format (Buschmann et al., 2017). Among the traditional products in Japan are 

mikawa-wakame which is made out of brown algae (Figueroa et al., 2021). The 

brown algae are also included among the most commonly used for food in China 

and South Korea (Figueroa et al., 2021). Between approximately year 900 and 

1750 seaweed was common in the northern Europe during periods of food 

shortage (Mæhre et al., 2014). As society improved the living conditions thanks to 

industrialization, seaweed became less utilized (Mæhre et al., 2014). Figueroa et 

al. (2021) describe that the tradition of eating seaweed in Europe today is found in 
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e.g., Ireland, and Brittany. The authors continue describing the common seaweed 

species and how these are consumed, writing that two of the species found in 

Ireland is dulse (Palmaria palmata) and carrageen (Chondrus crispus). Dulse is 

consumed in various ways, e.g., boiled in stews, baked in bread or mixed with 

mashed potatoes, milk and butter. Carrageen is consumed in sweet and salty jelly 

puddings. Dulse is as well consumed in Brittany by chopping the seaweed and 

mixing it with butter. Consumption of seaweed in e.g., the Netherlands is growing 

thanks to innovations in the production, such as seaweed burgers and pasta, 

seasonings, and cheese with seaweed (van den Burg et al., 2021).  

In Sweden, seaweed products could be found in e.g., different online shops such 

as rawfoodshop.se (2022-01-19) and svenskhalsokost.se (2022-01-19), which 

among a broad variety of products sells seaweed in the form of powder and pills. 

There are also Swedish companies that only focus on producing products made 

out of different algae species, such as ebbasalger.se (2022-01-19), 

nordicseafarm.com (2022-01-19), and tangkullan.se (2022-01-19).  

Sustainability and nutrition 

Seaweed has the benefit of reducing eutrophication and algal blooms by removing 

nutrients from the sea and increase the biodiversity (van den Burg et al., 2021). It 

also has the ability to capture heavy metals, though this might be problematic in 

the use for food production (van den Burg et al., 2021). The authors emphasize 

that we need to continue to study how seaweed aquaculture could be used to 

benefit the food production systems without compromising any environmental 

aspects. According to Birch et al. (2019) the risk of heavy metals could be 

reduced if making sure the seaweed and the water which it is produced within are 

monitored.  

Van den Burg et al. (2021) describe that the interest in using seaweed in other 

parts of Europe are growing. According to the authors, one of the reasons for this 

is the protein transition which aims at reducing the meat and dairy-rich food and 

instead move towards consumption of more plant-based proteins. Seaweed has a 

great potential in being a part of this protein transition and thereby becoming a 

https://www.rawfoodshop.se/naturliga-kosttillskott/superfood/alger
https://www.svenskhalsokost.se/sok?s=alger&_gl=1*12f7dww*_up*MQ..&gclid=Cj0KCQiAip-PBhDVARIsAPP2xc3If8xX22h6fzPTAzgiu2HLZMrAQ52doLwff2vrQWV_dyddgbTKIWQaAtMWEALw_wcB
https://www.ebbasalger.se/
https://www.nordicseafarm.com/
https://tangkullan.se/
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part of the meals consumed by people in the Western World (van den Burg et al., 

2021). An offshore cultivation of macroalgae has the potential of providing the 

human population with an alternative biomass source for a future with a 

sustainable food production system (Lehahn et al., 2016). In fact, the food 

production system is able to support both the health of human population and the 

environmental sustainability (Willet et al., 2019). According to Willet et al. 

(2019), shifting from the current diet which are high in unhealthy foods, to a 

healthy reference diet would provide several health benefits. This includes 

reducing the total mortality. The healthy reference diet consists of vegetables, 

fruits, whole grains, legumes, nuts, and unsaturated oils, little amount of seafood 

and poultry, no red meat, no processed meat and no added sugar (Willet et al., 

2019).  

Globally, cereals in the form of corn, rice and wheat stands for approximately 

60% of the total energy intake (Mæhre et al., 2014). Despite this, they are 

deficient in many of the important nutrients such as several essential amino acids, 

omega 3 and iodine (Mæhre et al., 2014). Seaweed contains high levels of 

calcium, iron, iodine, vitamins, natural antioxidants and protein, as well as 

polysaccharides which, if not digested by the body, can work as dietary fibres and 

adds bulk to the digestive system (Baweja et al., 2016). Mæhre et al. (2014) mean 

that seaweed has the potential to be an alternative to cereals.  

Consumers’ thoughts on seaweed 

Drivers and trends regarding consuming seaweed 

According to Figueroa et al. (2021) the introduction of seaweed is dependent on 

several drivers and trends to be accepted by the consumer. The authors describe 

that included among other factors are e.g., the movement towards vegan and 

vegetarian diet, a need for food which are healthier, and new eating experiences. 

Van den Burg et al. (2021) emphasise that the perspective from the consumers’ is 

important since there is a need for a production and consumption of plant-based 

protein. This is required for being able to feed the growing world population in a 

sustainable way (van den Burg et al., 2021). Buschmann et al. (2017) write that 
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the consumption of seaweed in Asia relies on traditional reasons and is affected 

by taste and price. In contrast to this, seaweed on a European market has other 

factors which potentially could contribute to consumption such as organic, 

sustainable and nutritional values (Buschmann et al., 2017). Though seaweed is 

good because of the protein content, it is according to Prager (2017) not the only 

benefit that should be highlighted towards possible consumers. Instead, Prager 

(2017) means that other benefits need to be clarified as well for helping the 

consumers understand the benefits of a diet included with seaweed.  

Prior studies about consumers’ attitudes to seaweed conducted in Western 

countries have been found. In a study conducted in Italy which explored the key 

factors driving Italian consumers’ willingness to consume seaweed, found that 

their previous experiences with other novel food items had an impact on the 

acceptance on seaweed (Palmieri & Forleo, 2021). Losada-Lopez et al. (2021) 

conclude in their study conducted in Spain that neophobia is a factor which 

negatively influences the consumers’ willingness to consume seaweed. Studies 

limited to Swedish consumers’ perception on seaweed are scarce. Wendin and 

Undeland (2020) conducted a pilot study where they searched for attitudes and 

preferences among Swedish consumers’ and found that there was an overall 

positive attitude.  

Sensory properties and acceptance 

Though seaweed is a good source of nutrients, if wanting to introduce seaweed 

into the Western diet it is important making the food tasty (Mouritsen, 2017). 

Seaweeds are often related to the umami flavour and contains both volatile and 

non-volatile compounds that results in a complex flavour experience (Figueroa et 

al., 2021). Other descriptions of seaweed are salty, sweet, roasted, spicy, 

herbaceous and almond-like (Figueroa et al., 2021). For S. Latissima, which 

contains mannitol (a sugar alcohol), the sweetness can vary between 2% and 18% 

depending on seasonal and geographical conditions (Handå et al., 2013). This is 

one reason for it to be complicated to compare results between sensory studies on 

seaweed, since varying because of season and geographical location (Figueroa et 

al., 2021).  
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A-part from taste, texture is as well a crucial characteristic if wanting to gain 

consumer acceptability (Figueroa et al., 2021). The authors describe that the 

texture is varying depending on using the steam, the holdfast, or the fronds. Even 

if cooking the fronds their texture is elastic, so if instead drying the seaweed it 

gets more easily to break. According to Figueroa et al. (2021) there are differences 

in what texture is preferred in Western countries compared to e.g., Japan. The 

authors are giving one example of a species named D. antarctica, which is 

described as leathery, fibrous and sticky. These characteristics is appreciated by 

Japanese consumers’ but not among Westerners (Figueroa et al., 2021).  

Birch et al. (2019) describes that the brown, red and green seaweed differs with 

regards to the taste, texture, appearance and biochemical composition. The authors 

highlight that if a consumer has accepted one seaweed product, another product 

might differ in taste and thereby be unaccepted. Because of that, there needs to be 

consideration when creating many different seaweed products to make sure these 

differences are communicated to the consumer (Birch et al., 2019). 

Piqueras-Fiszman and Spence (2015) write that expectations is an important factor 

when experiencing new food items. The expected taste might differentiate from 

the actual taste experience and by that also effect the intake. The authors continue 

describing that consumers’ behaviour and perception of food are all influenced by 

the name or label of a food product or dish. When looking at a product, certain 

expectations are established and therefore the taste and description needs to 

correlate to these expectations (Piqueras-Fiszman & Spence, 2015). The authors 

conclude that otherwise the product has the risk of decreasing in acceptability.  

Prager (2017) argues that the difficulties with getting seaweed accepted is since 

not belonging to the traditional commodities. The author continues that in areas 

where seaweed is already established there has not been any need of getting it 

accepted. It is of importance to give the correct information to the consumers 

since this could lead to motivation and awareness about the specific novel food 

(Figueroa et al., 2021). 
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Introducing seaweed as novel food 

Since the acceptance of seaweed when being raw has been shown to be an 

obstacle (Figueroa et al., 2021; Prager 2017), seaweed powder is commonly 

incorporated into traditional products for allowing a way into people’s diets 

(Figueroa et al., 2021). This could be in bread, pasta, meat or in dairy products 

(Figueroa et al., 2021). However, including more than 5% of seaweed powder into 

traditional products is rarely effective (Figueroa et al., 2021). According to the 

authors it is rather the lower concentrations of incorporated seaweed powder that 

gives the higher acceptability regarding the sensory aspects.  

When looking for acceptability among consumers in Sweden it was found that 

some of the most accepted seaweed products is bread, snacks and in various 

dishes (Wendin & Undeland, 2020). According to van den Burg et al. (2021) it is 

common to introduce seaweed in combination to an already known product. The 

authors write that it could both be added as a flavour ingredient for increasing 

umami or used in hybrid products such as in a burger or pasta. In this way the 

seaweed is hidden and the chance for getting accepted is increased (van den Burg 

et al., 2021).  

There are a lot of potential in making seaweed a part of the Western diet, much 

since innovative chefs and the movement of healthy food are including it into the 

everyday kitchen and high cuisine (Mouritsen, 2017). This is also described by 

Losada-Lopez et al. (2021) who see great possibilities in haute cuisine chefs 

integrating seaweed and thereby draws the attention to the commodity and those 

who are particularly interested in new experiences regarding food. 

Sushi is the most well-known seaweed product (van den Burg et al., 2021). This 

was also shown in a study by Birch et al. (2019) which describe that among 

Australian people the consumption of seaweed is mostly linked to as being an 

ingredient in sushi. The total amount of seaweed in sushi is relatively low (Birch 

et al., 2019). According to Birch et al. (2019) the format which is currently 

available needs to develop for giving the nutritional benefits which are being 

highlighted as possible. Especially if the aim is to gain the nutritionally benefits 

that comes with seaweed (Birch et al., 2019). 
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Demographic differences 

The food industry’s design of products could benefit from the knowledge on how 

demographic factors, such as age, gender, education, income, and urban or rural 

living conditions, effect consumers’ thoughts on food (Meiselman et al., 2010). 

This knowledge could result in products which are appealing to a much broader 

consumer group (Meiselman et al., 2010). Consumers’ have a great potential in 

making the food chains more sustainable by choosing food which is produced in a 

more sustainable way (Grunert, 2011). Understanding factors influencing food 

choice is important, however, no model can help describing all the mechanisms 

involved in all the food choices that are made (Chen & Antonelli, 2020). The food 

environment has been shown to be an important factor in understanding our 

choices of food, which includes the physical, economic, policy, and sociocultural 

surroundings as well as opportunities and conditions (Chen & Antonelli, 2020). 

Bell and Meiselman (1995) also describes the food environment involved in a 

food choice, writing that choosing what to eat is depending on factors other than 

the actual food item itself. These factors are such as where we eat, the surrounding 

where we eat and with whom we are eating together. The eating environment is 

though difficult to describe since it is changing due to e.g., the possibility to eat 

away from home (Bell & Meiselman, 1995). No studies have been found on how 

the food environments in general effect the acceptance of eating seaweed.  

Methodology   

Word association (WA) 

It is common to describe sensory characteristics of a food product as a way to 

guide the product development for matching the consumers’ preferences, to look 

at the changes in a product over time and for controlling the quality (Varela & 

Ares, 2012). Krumreich et al. (2019) describe sensory analysis as a good strategy 

to give sufficient feedback to food industry. This is particularly the case since this 

gives information about the consumers’ acceptability and description about the 

products characteristics which could be useful when creating a new product 

(Krumreich et al., 2019). 
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Word association (WA) is a method that has increased in popularity (Piqueras-

Fiszman et al., 2013). It can be used either by its own or in combination with 

other methods for being able to gather more detailed information and deeper 

insight in the thoughts among the consumers’ (Piqueras-Fiszman et al., 2013). In 

WA the respondents are given a verbal or visual stimulus which they then are 

supposed to give their first thoughts that crosses their minds (Esmerino et al., 

2017; Piqueras-Fiszman et al., 2013). The respondents are supposed to write four 

words after seeing or reading the specific stimulus (Piqueras-Fiszman et al., 2013; 

Esmerino et al., 2017; Krumreich et al., 2019). The method is used to reach a 

greater understanding of consumers’ relationships to specific food items and could 

work as an effective tool in the development of new products (Krumreich et al., 

2019). The same authors describe how this technique is both practical and gives 

richness of results in comparison to e.g., preference testing which require both 

time and a larger number of samples and consumers.  

Aim 
The aim of this study is to explore Swedish consumers’ thoughts and associations 

on seaweed and how it may be introduced into the Swedish food market.  

The research questions which the study has been based on are: 

• What are the thoughts and associations among Swedish consumers on a 

plant-based cottage cheese added with seaweed powder? 

• What are the Swedish consumers’ thoughts on how seaweed may be 

introduced into the Swedish food market?  

• Are there any differences between the city size and the thoughts and 

associations on a plant-based cottage cheese added with seaweed powder 

among Swedish consumers?  
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Materials and methods 
Mixed methods involve combining qualitative and quantitative research and data 

in a study to get a deeper understanding of a phenomena (Creswell, 2014; 

Johnson, 2007). One of the basic mixed method models are convergent parallel 

mixed methods in which the qualitative and quantitative data commonly is 

collected at the same time and follows by an integrated interpretation of the 

results (Creswell, 2014). In exploring the thoughts and associations on seaweed 

among consumers’ this study was conducted through this convergent parallel 

mixed method approach in which the data collection methods comprised of two 

focus groups and a web-based survey. Both the focus groups and the web-based 

survey included a word association (WA) where a seaweed product was used. A 

smaller town and a larger city in Sweden were compared with regards to the 

consumers’ thoughts and associations on seaweed. The definition of a smaller 

town was decided to a town with less than 100 000 inhabitants. The definition of a 

larger city was decided to a city with more than 300 000 inhabitants.    

Material 

Preparation of seaweed product 

The product preparation was conducted by the author prior to the focus group. A 

plant-based cottage cheese from Oatly (Sweden) with natural flavour was used. 

The seaweed, S. Latissima, was picked at Tjärnö, Marine Laboratory. Wet weight 

consisted of 1.8 kg and after freeze-drying it resulted in a total amount of 450 g.  
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The taste bites consisted of a whole “smörgåsrån” (Göteborgs kex), a Swedish 

cracker with natural taste. Each cracker weighs 3,3 g and the amount of plant-

based cottage cheese was 15 g per cracker. A total of 0,75 g S. Latissima was 

mixed with 15 g Oatly plant-based cottage cheese which equals 4,7% seaweed 

powder. This was based on the description by Figueroa et al. (2021) that a 

maximum of 5% seaweed powder is often preferred in a traditional product.  

 

 

 

 

 

Figure 5. Prepared cracker with plant-based cottage cheese mixed with a seaweed powder from  

S. Latissima.  

Figure 1. The collection of 

Saccharina Latissima. Picture from 

Kristoffer Stedt. 

Figure 2. The collected Saccharina Latissima.  

Picture from Kristoffer Stedt.  

Figure 3. The collected Saccharina Latissima. 

Dried and put in bags.  

Picture from Kristoffer Stedt.  

Figure 4. The collected Saccharina 

Latissima. Mixed to a powder and 

put in plastic container.  

Picture from Kristoffer Stedt.  
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Methods 

Focus group 

Focus group is a method which uses group interviews as a technique for providing 

information about the participants feelings and ideas about a specific topic 

(Rabiee, 2004). According to the author the number of participants may vary, but 

it is most commonly to suggest between six and ten persons. The author continues 

describing that one focus group interview usually takes about 1-2 h depending on 

the questions and the participants. Rabiee (2004) describes the importance of a 

good moderator who creates an environment where the participant feels relaxed. 

Otherwise, he or she might not exchange their ideas, feelings and reflections as 

intended (Rabiee, 2004). Bryman (2011) writes that when only taking notes 

during focus group discussions a lot of information might get lost since it is not 

possible to note exactly what the participants says. Therefore, it is a good strategy 

to record the focus group, which allows to listen repeatedly and for being able to 

transcribe more accurately (Bryman, 2011).  

Participants 

The participants in the focus groups were recruited through convenience sampling 

(see Appendix 1) which is among one of the most common non-probability 

sampling methods (Stratton, 2021). In this method the participants themselves 

select if they want to participate in a study which the researcher has announced 

(Stratton, 2021). The method is neither costly nor time consuming as other 

sampling strategies (Stratton, 2021). The participants were recruited through 

communication channels on Kristianstad University as well as personal 

communication.  

One focus group was conducted in Kristianstad, a smaller town with 

approximately 86 000 inhabitants with the inclusion criteria of having lived there 

for a minimum of five years. The other focus group was conducted in 

Gothenburg, a larger city with approximately 580 000 inhabitants, with the 

inclusion criteria of having lived there for a minimum of five years. Participants 

with different gender and age were included for reaching a sufficient number of 

participants. The minimum age to be allowed to take part in the focus group was 
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set to 18 years old. Pregnant and breastfeeding women were excluded in the 

recruiting process since this group should be careful when ingesting iodine, which 

seaweed has a high amount of (Swedish Food Agency, 2021).  

Data collection  

The focus groups were conducted in Kristianstad respectively Gothenburg in a 

room where no one external could take part in the conversation. The duration of 

the focus group was approximately 1 hour in the smaller town and 40 minutes in 

the larger city. When beginning the sessions, the aim of the study was repeated. 

The participants were told their participation was voluntary and that the 

discussion was audio recorded. This information was also instructed on a paper 

which they had to sign (see Appendix 2). The author acted as a moderator and 

guided the discussions according to a semi-structured interview guide (see also 

Appendix 3). 

• What is your relation to seaweed? Tasted it before and if yes, in what form? 

• Describing WA and the participant’s task. Distribute product.  

• What words have you been writing down?  

• How do you experience the taste? 

• Do you want to add or remove anything and if so, what? 

• Together with what and when would you eat this kind of product? 

• What do you think is important in the creation of this kind of product?  

• Is it allowed to taste seaweed, or should it be hidden? 

• Could you think of any other ways seaweed could be used in food? 

In the first part of the focus group, the participants conducted an individual WA. 

The taste bites (cracker with plant-based cottage cheese added with seaweed 

powder) were prepared right before the WA-part of the focus group. The 

participants were served a glass of water and had access to it during the whole 

focus group session. The participants were instructed to smell and taste the 

cracker with the plant-based cottage cheese and directly write four associations on 

a paper laying in front of them. Afterwards there was a common discussion about 

which words they had written. The focus group continued with the moderator 
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asking questions that allowed reflections and discussion among the focus group 

participants regarding more general questions of the topic.  

Web-based survey 

A survey was prepared on Google Forms (Appendix 4). Questions on 

demographic data (gender, age, and city size) was followed by a text and picture 

which the respondents read and looked at prior writing their WA (figure 6). They 

were requested to write four words in relation to the picture and text they had 

taken part of. According to the instructions they were supposed to write separate 

words and not whole sentences (figure 7). The link to the survey was sent to 

different social media platforms such as the author’s profile on Facebook and 

LinkedIn. By promoting members on the online platforms to share the survey the 

chance for gathering a larger amount of data in a shorter time period was 

increased. When reaching a total of minimum 100 responses, the survey was 

closed.  

 

 

 

 

 

 

Figure 6. From the web-based survey. The text and picture which the respondents read and looked 

at prior writing their WA. 

 

 

 

Figure 7. From the web-based survey. The instructions after looking at the picture of the cracker 

with the plant-based cottage cheese added with seaweed powder.   
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Data analysis 

Focus group 

The WA from the focus group was collected and similar words was grouped by 

the researcher. The words were put below headings regarding sensory properties 

(see table 2 and 4). The common discussion regarding the product and more 

general aspects on seaweed as food was analysed through content analysis (Elo & 

Kyngäs, 2008). Content analysis is a method that allows highlighting words into 

content-related categories (Elo & Kyngäs, 2008). Words and phrases that has the 

same meaning are sorted according to the same category (Elo & Kyngäs, 2008). 

The authors differentiate between a deductive and inductive approach. The present 

study has followed the inductive approach which is used when there have been no 

previous studies investigating the phenomenon (Elo & Kyngäs, 2008). 

Content analysis is done by preparation, organizing and reporting (Elo & Kyngäs, 

2008). The preparation phase included getting familiar with the data by 

transcribing and reading through the material several times. Organizing the data 

was done by coding and creating categories from the manifest content. Lastly, the 

categories were structured by quotes from the participants in the focus groups and 

presented in a table (see table 3 and 5). One to three quotes are given as an 

example for each category. Specific quotes have been chosen after best describing 

the thoughts and reflections among the participants. For ensuring anonymity, the 

participants from the focus group have been named as participant 1, participant 2 

and so on. 

Web-based survey 

The web-based survey was analysed by removing invalid answers, group similar 

words and then search for categories which the words could be understood as. An 

answer was considered as invalid if not agreeing on General Data Protection 

Regulation [GDPR] and if belonging to a city with more than 100 000 inhabitants 

but less than 300 000 inhabitants. A category was considered for analysis in the 

report when the belonging term was mentioned by more than 5% of the 

respondents in respectively group (whole group, smaller town and larger city) 

(Roascio-Albistur et al., 2019; Esmerino et al., 2017; Piqueras-Fiszman et al., 
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2013). Since the WA in the focus group and in the web-based survey differ with 

regards to the focus group being able to interact with the product, the result from 

these is analysed separately.  

Ethical considerations 

To ensure good ethical practice the information about the participants such as 

their names was anonymized. The study was also working according to the 

General Data Protection Regulation [GDPR] (European Union, 2016) regarding 

collecting information about the participants. 

It was of importance that the participants in the focus groups knew they were not 

forced to participate, that they had given their consent to being audio recorded and 

that they could cancel their participation at any time. In the interest of the 

participants, it was as well of importance that the method for conducting the study 

was well planned. All for ensuring that the participants time were not wasted in 

any way. The researcher needed to be objective in the scope of the study and not 

affect the participants for reaching a certain result. Participants younger than 18 

were excluded for not needing the parents’ consent. Exclusion regarded pregnant 

and breastfeeding women as well since the Swedish Food Agency (2021) 

recommend this group to be careful when ingesting seaweed.  
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Results 
In the coming section the result from the two parts of this mixed method study, 

the focus groups and the web-based survey, will be presented separately. The first 

section includes a short description of the demographic data from both the focus 

groups and the web-based survey. 

Demographic data 

In total, 16 persons participated in the two focus groups, ten in the smaller town 

and six in the lager city. A total of 134 people participated in the web-based 

survey. Out of the 134 respondents one did not agree on GDPR and a total of 23 

respondents answered that they lived in a city with more than 100 000 inhabitants 

but with less than 300 000 inhabitants. Thus 110 respondents were included. 

Table 1. Gender and age of the participants in the focus groups and the web-based survey  

Item 

Focus group 

(smaller town) 

n=10 

Focus group 

(larger city) 

n=6 

Web-based 

survey 

(smaller town) 

n=87 

Web-based 

survey 

(larger city) 

n=23 

Gender (%)     

Male 50% 66% 25% 30% 

Female 50% 33% 74% 70% 

Not sure   1%  

Age (%)     

18-30 20% 100% 38% 60% 

31-40   31% 18% 

41-50   8% 18% 

51-60 30%  16% 4% 

61+ 50%  7%  

 

In table 1 it is shown that in the focus group in the smaller town the gender was 

equally divided between male and female participants. The web-based survey was 

responded by mainly female respondents. The focus group participants in the 

larger city only belonged to the age group between 18-30 years old. Participants 

older than 61 years old was the most represented age group in the focus group in 

the smaller town.  
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Focus groups 

In the coming sections the result from the focus groups will be presented. Firstly, 

the results from the WA are presented, followed by the categorisation regarding 

the participants thoughts on eating a plant-based cottage cheese with seaweed 

powder and seaweed in general, as well as their discussion on how seaweed may 

be introduced. The result from the smaller town will be presented first followed 

by the result from the larger city.  

Focus group in the smaller town 

The words from the WA conducted in the focus group were divided according to 

sensory properties in the categories taste, texture, and smell (see table 2). The 

associations regarding the taste and smell were that the product was anonymous, 

meaning that it was considered good but that it did not taste or smell much. The 

participants associated the texture mainly with “rough” and “soft”.  

Table 2. Result from WA conducted with focus group participants from smaller town 

Category Association 

Taste Good, not much taste 

Texture Rough, soft, creamy and smooth 

Smell Nothing special 

 

The analysis of the discussion in the focus groups conducted with participants in 

the smaller town generated eight categories that related to each questions asked. 

These questions and elicited categories are visualized, and examples of quotes are 

presented for each category (see table 3). 
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Table 3. Questions for discussion and the categories that emerged from the focus group discussion 

in the smaller town 
Question Elicited 

categories 

Some examples 

Relation to 

seaweed as 

food 

Other food 

cultures 

“We went to Japan a few years ago and there is a lot of 

weird food, so I am sure I had seaweed there” Participant 1 

 

“I have not really a big experience of seaweed more than 

potentially sushi and these nori leaves, which I assume is 

seaweed” Participant 8 

 

Description 

about the taste 

experience 

(after 

conducting the 

WA) 

 

Ordinary “Not much taste that you went wow, it tasted totally fine, but 

it wasn’t much I thought” Participant 9  

 

“If I had eaten this together with another dish then the other 

dish would have been dominating and I wouldn’t have felt 

anything from this” Participant 6 

Other 

applications for 

plant-based 

cottage cheese 

with seaweed 

powder and/or 

seaweed in 

general 

Hot food 

 

 

 

Many 

possibilities 

 

 

Nutrition 

“On pasta was my thought” Participant 3  

 

“To baked potato” Participant 6  

 

“It feels like the areas of use are many since being able to 

combine it in many different ways, and that is a good 

product” Participant 5  

 

“Also, for doing a product more nutritional” Participant 7 

 

Marketing a 

product with 

seaweed 

Incorporate “I think you have more areas of use if it is tasteless since you 

then can combine it with other tastes in an easier way. If you 

compare it to soy* which has a rather distinct taste which 

makes many to choose other commodities. Therefore, I think 

seaweed has an easier way into the market” Participant 6 

  

General 

reflections  

Environmental 

awareness 

 

 

 

 

 

 

 

 

 

 

 

Areas of 

improvement 

”Where are we supposed to gather them then? On the other 

side of the globe?” Participant 3 

 

“It needs to be cultivated for being enough to us all. We 

cannot get it from the ocean since the fish will not have 

enough food then” Participant 2 

 

“Don’t you think that this is not for skipping the meat totally, 

but as a complement for spreading out the meat between the 

meals? Instead of putting a 200 g piece of meat, spread it out 

during the whole day. Maybe some soybeans and all kinds of 

stuff instead.” Participant 5 

 

“I would like to have more salt on it” Participant 1 

 

*Soy protein isolated from soybeans.  

The elicited categories from the focus group in the smaller town was “other food 

cultures”, “ordinary”, “hot food”, “many possibilities”, “nutrition”, “incorporate”, 

“environmental awareness”,  and “areas of improvement”. If the participants had 
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any prior experiences of seaweed, it was by consuming sushi. When testing the 

seaweed product, the taste was regarded as ordinary which was mainly seen as 

positive since it could broaden the applications. One comment, however, was that 

the seaweed product they tested lacked salt. When thinking about seaweed it was 

primarily as part of a hot dish and not in something cold, as the seaweed product 

used in this study. Environmental and nutritional aspects were highlighted as 

something important when thinking about eating seaweed, which also included  

reflecting on where cultivation is supposed to take place.  

Focus group in the larger city 

Similar to the focus group conducted in the smaller town, the words from the WA 

were divided according to sensory properties in the categories taste, texture, and 

smell (see table 4). The participants associated to “childhood”, “ocean”, “not 

good”, “citrus”, and “missed salt”. None of the participants associated the product 

with any texture, however, they thought the smell was “good”.  

Table 4. Result from WA conducted with focus group participants from larger city 

Category Association 

Taste Childhood, ocean, not good, citrus, missed salt 

Texture - 

Smell Good 

 

The analysis of the discussion in the focus groups conducted with participants in 

the larger city generated ten categories that related to each questions asked. These 

questions and elicited categories are visualized, and examples of quotes are 

presented for each category (see table 5). 
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Table 5. Questions for discussion and the categories that emerged from the focus group discussion 

in the larger city 
Questions Elicited 

categories 

Some examples 

Relation to 

seaweed as food 

Other food 

cultures 

 

 

Self-picked 

“I have eaten it before in connection to sushi, that 

dot next to the sushi and the paper around the 

sushi” Participant 13 

 

“I have eaten it in connection to sushi, Asian 

dishes and also direct from the ocean” 

Participant 15 

 

Description about 

the taste experience 

(after conducting 

the WA) 

Surprising “I thought the texture was weirder than the taste, 

that it wasn’t was I expected, and then it became 

little weird” Participant 16 

 

Other applications 

for plant-based 

cottage cheese with 

seaweed powder 

and/or seaweed in 

general 

Hot food 

 

Spice 

 

 

 

 

 

 

 

 

Nutrition 

“I think of pasta, a pasta sauce” Participant 14 

 

“If I think of only the seaweed then maybe you 

could use it as garnish, sprinkle it a little,  just to 

get the taste of seaweed on other dishes” 

Participant 16 

 

“I’m sitting here thinking if you could use it as a 

spice? For getting a nuance of the ocean and a 

fresh taste?” Participant 11 

 

“I am also thinking about nutrition adder, for 

getting nutrition into other food” Participant 15 

 

Marketing a 

product with 

seaweed 

Novelty 

 

 

Environmental 

awareness 

 

Familiarity 

“I think it is important to give example on how it 

could be used” Participant 15 

 

“Show that you have taken it from parts that 

doesn’t harm the ocean” Participant 14 

 

“There are so many cottage cheeses with herbs or 

tomatoes, so maybe you could have with dill and 

seaweed so it feels more familiar, so you can 

relate to it” Participant 13 

 

General reflections  Environmental 

awareness 

 

 

 

Areas of 

improvement  

”What harm or impact does it have on the 

environment and where do you collect it from? Is 

it in Sweden or do you import it? Where does it 

come from?” Participant 14 

 

“Some more salt would not have hurt” 

Participant 13 

 

 

The elicited categories from the focus group in the larger city was “other food 

cultures”, “self-picked”, “surprising”, “hot food”, “spice”, “nutrition”, “novelty”, 

“environmental awareness”, “familiarity”, and “areas of improvement” (see table 

5). Similar to the focus group conducted in the smaller town, the participants prior 
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experiences of seaweed were by consuming sushi, but also by picking it directly 

from the ocean. The taste experience after testing the seaweed product during the 

focus group was not what they expected and was described as surprising. When 

thinking about different applications of seaweed in food, suggestions such as 

using it as a spice, or a nutrition adder was mentioned. It was according to the 

participants important to give examples on how to use seaweed and that there 

should be no harm on the environment during cultivation and collection.   

Web-based survey 

The WA in the web-based survey resulted in a total of 414 words which after 

analysis of similar words became a total of 105 terms. In the analysis of the terms, 

five categories were obtained. In the search for terms mentioned by 5% in 

respectively group, only four of the categories were mentioned. The four 

categories found in the web-based survey was “new, unknown and positive”, 

“unsure and/or negative”, “sensory aspects” and “health and environment” (see 

table 6).  

Table 6. The categories from WA in the web-based survey and the associations belonging to 

respectively term 

Categories Terms 

New, unknown and positive Interesting, exciting, innovative, try, taste, can try, 

possibility, possible, want to taste, we have to try, good 

alternative, good suggestion, smart. 

Unsure and/or negative  Pensive, hmmm, unsure, sceptical, don’t know, maybe, 

well…, okay?, weird, funny, obscurely, curious, special, 

unique, different, boring, dull, sure okay. 

Sensory aspects Appetizing, tasty, tempting, delicious, beige, colourless, 

grey, pale, gloomy colour, boring colour, gloomy, 

unappetizing, distasteful, does not attract, not appealing, 

dotted, big dots, salt, flavourful, disgusting, inedible, 

musty, yuck, dry. 

Health and environment Healthy, wholesome, minerals, vitamins, nutritious, 

environment, environmentally friendly, climate adapted, 

climate smart, sustainable development, sustainable. 
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The associations belonging to each category were calculated according to 

frequency of mentioning. The calculation was done in each group separately 

(whole group, smaller town and larger city) which is visualised in table 7.  

Table 7. Frequency table of mentioning. The terms and total of mentioning by at least 5% of the 

respondents. Whole group: n=110, 5% ≥ 6, smaller town: n=87, 5% ≥ 5 and larger city: n=23, 5% 

≥ 2. Percentage is counted between number of respondents and total of mentioning of term 
Term (total of mentioning) Whole group 

(n=110) 

Smaller town 

(n=87) 

Larger city  

(n=23) 

Interesting, exciting (45) 
45 (≈41%) 38 (≈44%) 7 (≈30%) 

Beige, colourless, grey, pale, 

gloomy colour, boring 

colour, gloomy (39) 

39 (≈35%) 32 (≈37%) 7 (≈30%) 

Appetizing, tasty, tempting, 

delicious (17) 
17 (≈15%) 12 (≈14%) 5 (≈22%) 

Healthy, wholesome, 

minerals, vitamins, 

nutritious, (15) 

15 (≈14%) 9 (≈10%) 6 (≈26%) 

Boring, dull (14) 14 (≈13%) 12 (≈14%) 2 (≈9%) 

Disgusting, inedible, musty, 

yuck (11) 
11 (≈10%) 8 (≈9%) 3 (≈13%) 

Environment, 

environmentally friendly, 

climate adapted, climate 

smart, sustainable 

development, sustainable 

(10) 

10 (≈9%) 8 (≈9%) 2 (≈9%) 

Curious (10) 10 (≈9%) 9 (≈10%) - 

Unappetizing, distasteful, 

does not attract, not 

appealing (10) 

10 (≈9%) 7 (≈8%) 3 (≈13%) 

Salt (10) 10 (≈9%) 9 (≈10%) - 

Special, unique, different 

(10) 
10 (≈9%) 7 (≈8%) 3 (≈13%) 

Dry (10) 10 (≈9%) 9 (≈10%) - 

Dotted, big dots (9) 9 (≈8%) 8 (≈9%) - 

Flavourful (8) 8 (≈7%) 7 (≈8%) - 
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Pensive, hmm, unsure, 

sceptical, don’t know, 

maybe, well…, okay? (8) 

8 (≈7%) 8 (≈9%) - 

Try, taste, can try, 

possibility, possible, want to 

taste, we have to try (7) 

7 (≈6%) 5 (≈6%) 2 (≈9%) 

Innovative (7) 7 (≈6%) 6 (≈7%) - 

Weird, funny, obscurely (6) 6 (≈5%) - 2 (≈9%) 

Good alternative, good 

suggestion (4) 
- - 3 (≈13%) 

Sure okay (3) - - 2 (≈9%) 

Smart (2) - - 2 (≈9%) 

 

The following comparison between the city sizes will be according to which 

category the terms belong to. The category “new, unknown and positive” was the 

most frequently mentioned by the whole group. Terms belonging to this category 

was e.g., “interesting” and “exiting” which was the terms mentioned 45 times in 

the whole group (38 times in smaller town and seven times in larger city). This 

was the most frequently mentioned category both in the smaller town and the 

larger city.  

The category “sensory aspects” was the second most frequently mentioned 

category in the whole group. Terms belonging to this category was e.g., “beige”, 

“colourless”, “grey”, “pale”, “gloomy colour”, “boring colour”, and “gloomy”. 

These terms were the second most frequently mentioned by the respondents from 

the smaller town, mentioning it 32 times. The respondents from the larger city 

mentioned the terms seven times, becoming the most frequently mentioned in this 

group alongside “interesting” and “exiting”. The second most frequently 

mentioned category in the larger city was “health and environment”, including 

terms such as “healthy”, “wholesome”, “minerals”, “vitamins”, and “nutritious”.  

“Sensory aspects” was as well the third most frequently mentioned category in the 

whole group, the smaller town and in the larger city (see table 6 and 7). Though 

this time it was the terms “appetizing”, “tasty”, “tempting”, and “delicious” which 

was mentioned. In the smaller town, the category “unsure and/or negative” with 
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the terms “boring” and “dull” was also the third most frequently mentioned 

category.  

Even though the category “unsure and/or negative” was mentioned by at least 5% 

of the respondents, it was only among the top three most frequently mentioned 

term in the smaller town. The terms “boring” and “dull” was in total mentioned 14 

times, whereas 12 times in smaller town and two times in larger city. The terms 

leaning toward uncertainty about the product only belonged to the smaller town. 

This was the terms “pensive”, “hmm”, “unsure”, “sceptical”, “don’t know”, 

“maybe”, “well…” and “okay?”.  

The fourth category “health and environment” also included terms such as 

“environment”, “environmentally friendly”, “climate adapted”, “climate smart”, 

“sustainable development”, and “sustainable”. These terms were mentioned 10 

times in total by the whole group (eight times in the smaller town and two times in 

the larger city).  

Discussion 

Results 

The main findings in the results points at the different city sizes regarded the taste 

as either “ordinary” or “surprising”. Consumers’ prior experiences of seaweed 

were in both city sizes by consuming sushi, and environmental awareness was 

found important as well as nutritional aspects. The associations among the 

consumers’ reflected on the seaweed product as something “interesting” and 

“exciting”. A-part from that, many sensory aspects were associated with the 

seaweed product. They ranged between “appetizing” and “disgusting”, showing a 

broad variety of associations. A strategy for introducing seaweed into the Swedish 

food market was by incorporating it into existing products since this would gain 

consumer acceptance.  

 



 32 (55) 
 

Kristianstad University | SE-291 88 Kristianstad | +46 44 250 30 00 | www.hkr.se  

Focus group discussion  

The result from the focus group discussion gave deeper reflections on the thoughts 

on seaweed from the consumers’ and was especially successful in gaining 

understanding in how seaweed best should be introduced. In the coming section 

the result from the discussion in the focus groups will be discussed according to 

the categories found (see table 3 and 5).  

Relation to seaweed 

Both the smaller town and the larger city related seaweed to their prior 

experiences with sushi and being in Japan. As described by van den Burg et al. 

(2021) and Birch et al. (2019) sushi is a well-known seaweed product. There was 

as well an uncertainty in the smaller town if sushi really was seaweed, not really 

knowing what they had been served when being in Japan and also when eating 

sushi. It was only the participants in the larger city who mentioned they had 

picked seaweed directly from the ocean.  

Taste experience 

When tasting the cracker with plant-based cottage cheese added with seaweed 

powder the smaller town and larger city had different reflections, the smaller city 

thought it was ordinary and the larger city had reflections which showed a 

surprising reaction. This might be connected to the expectations which Piqueras-

Fiszman and Spence (2015) described. What the participants expected might not 

have correlated to what they actually experienced. Perhaps this depends on the 

appearance or how the product was described. The participants in the smaller 

town could have had the expectations that the taste would be totally new and 

therefore discussed how it “wasn’t wow” and that the taste probably would 

disappear together with other flavours. Piqueras-Fiszman and Spence (2015) also 

described that if there is no correlation between the taste and description there is a 

risk of decreasing in acceptability.  

Other applications 

Both the smaller town and the larger city mentioned other possible applications 

for the seaweed when being in the form of powder and also when being 
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incorporated into the plant-based cottage cheese. Pasta was a product mentioned 

by participants in both groups in relation to the plant-based cottage cheese and 

how this could be used in e.g., a pasta sauce. Pasta was also found in the literature 

as one of the common products for increasing acceptance (Figueroa et al., 2021).  

Other applications were as a spice and nutrition adder. Since seaweed often is 

related to the umami flavour (Figueroa et al., 2021) one possible area of use might 

be to add seaweed with the aim to increase the umami experience of a dish. With 

its high nutritional content, a positive application could be for increasing the 

nutritional value in meals for meeting the reference diet (Willet et al., 2019). In 

the smaller town there was a reflection which highlighted the many possible areas 

of use for the specific product with plant-based cottage cheese added with 

seaweed powder since being able to combine it in many different ways. 

Marketing 

The participants had several suggestions about possible actions for introducing 

seaweed into the Swedish food market. From the smaller town, incorporating 

seaweed into already known products was the belief for making the seaweed most 

successful. They referred to their experience of the seaweed as rather tasteless and 

thereby thinking it is easy to incorporate in other products. One participant 

thought seaweed is easier to market than soy protein since this, according to the 

participant, has a distinct taste. Again, the seaweed was experienced as a rather 

tasteless product, but instead of seeing this as a negative characteristic this could 

increase acceptability according to the participants. Familiarity was described by 

the participants in the larger city, highlighting a strategy by mixing seaweed with 

other tastes that the Swedish consumers’ might be more used to. The seaweed has 

greater chance of being accepted if being used in combination to an already 

known product (van den Burg et al., 2021).  

Among the participants in the larger city other aspects was discussed for 

marketing a product with seaweed. Since being a novel food one example 

regarded simplifying for the consumer by explaining how the product can be used. 

This could decrease the possible confusion and increase the chance of purchase. It 

was as well environmental aspects that was highlighted regarding showing on the 
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product package that the seaweed has been cultivated on a place where it doesn’t 

harm the ocean. The continuing search for food products that is not compromising 

the environment applies as well on the cultivation of seaweed (van den Burg et al., 

2021).    

General reflections 

Among the participants in both groups it was found that environmental aspects 

were important. There were questions regarding where to collect the seaweed, 

what impact the seaweed has on the environment and a worry that the sea life 

would be affected if humans interact in a careless way. According to Prager 

(2017) and Buschmann et al. (2017) it is important to consider these kinds of 

values if wanting to gain acceptance among consumers. This seemed to be the 

case also among the Swedish consumers. As mentioned by Willet et al. (2019) the 

reference diet includes no red meat. In the smaller town the future way of 

consuming animal products was a part of the discussion. The participants in both 

groups searched for a saltier flavour and missed this in the taste bite they were 

provided.  

Word association 

The result from the word association in the focus group and the web-based survey 

helped describing the characteristics of the specific product included in this study 

as well as gain understanding in the consumers’ relationship to this novel food. 

When looking into the associations mentioned in e.g., the focus group the words 

describing the taste, texture and smell, it is hard to understand what part of the 

taste bite the participant really is describing and if they are describing the same 

thing. In table 2 it is shown how participants associated the texture both as rough 

and smooth. If the participant mentioning rough meant the cracker or the seaweed 

powder is not shown in the result, only that he or she thought the texture was 

rough. In contrast, one participant mentioned smooth. Again, it is not shown what 

the participant thought was smooth. In table 4 the participants had several 

different associations to the taste, such as childhood, ocean, and missed salt. It is 

not possible to draw any conclusions if the associations in the focus groups were 

connected to the cracker, the plant-based cottage cheese, the seaweed powder, or 
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the whole taste bite. It is described by Herz and von Clef (2001) that how a food 

product is labelled and described influence where and what the consumer’s draw 

their attention to. If mentioning a specific element or flavour this becomes more 

noticeable since competing with a variety of tastes and textures (Herz & von Clef, 

2001).  

Even if the respondents in the web-based survey never tasted the product, it is as 

well difficult to interpret if the associations were only belonging to the cracker, 

the plant-based cottage cheese, the seaweed powder, or the whole picture of the 

taste bite. Despite this, the associations could help understand how the consumers 

perceive the product. Since the most frequently mentioned terms of associations 

among the whole group were “interesting” and “exciting”, this points at good 

possibilities for developing seaweed products since these words shows a positive 

attitude towards the product. New eating experiences is one of several drivers for 

consumers’ accepting seaweed (Figueroa et al., 2021), and because of that it is 

promising that consumers’ show an overall positive and openminded attitude 

towards seaweed. The terms describing the appearance, such as “beige”, 

“colourless”, “grey”, “pale”, “gloomy colour”, “boring colour”, “gloomy”, 

“appetizing”, “tasty”, “tempting”, and “delicious”, the look of the product needs 

to be evaluated since “colourless” is just an association and says nothing about if 

this is valued as negative or positive. Though it is promising that the respondents 

associated the product with “appetizing”. 

An interesting observation was how the smaller town tended to have associations 

pointing at an uncertainty, such as the terms “pensive”, “hmm”, “unsure”, 

“sceptical”, “don’t know”, “maybe”, “well…”, “okay?”. The term “curious” was 

mentioned 10 times in total, whereas nine of those belonged to the smaller town. 

The larger city differentiated in the terms “good alternative”, “sure okay”, and 

“smart” which was never associated among the respondents in the smaller town. 

Understanding why certain terms were mentioned might be explained by a study 

by Papies (2013). According to the author participants tend to describe food that is 

tempting and food that is neutral in different ways. When describing the tempting 

food participants gives away words that describes the texture, taste, enjoyment, 
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and different situations when eating the food (Papies, 2013). In contrast, when 

describing neutral food word related to the appearance, food production and 

preparation is more prominent (Papies, 2013). The authors suggest that when 

describing food, participants simulate that they are interacting with the food in 

some way. Attractive food is more connected to reward, which is why these are 

described as actually eating them (Papies, 2013). If relating to the result of this 

master thesis, among the most frequently mentioned category regarded the 

appearance, pointing at the respondents experienced the cracker with plant-based 

cottage cheese added with seaweed powder as a neutral food.  

Comparing city sizes 

“Convenience” is one of the three key concepts according to the food choice 

model by Belasco (2008), which includes such as price, availability, and ease of 

preparation. This concerns, among other questions, “can I get it?” and “can I make 

it?”.  If e.g., comparing number of restaurants in Gothenburg and Kristianstad, 

Gothenburg has around 900 and Kristianstad about 90 according to 

restaurang.com (2022-01-26). By that, food patterns in a smaller town in 

comparison to a larger city might differ since the availability to restaurant food 

and experiencing novel food looks different. As described by Mouritsen (2017) 

and Losada-Lopez et al. (2021) seaweed has a greater chance of getting accepted 

since innovative chefs are starting to integrate seaweed in haute cuisine. But since 

the basis of available restaurants differs between city size, consumers might have 

greater possibility to experience new food when living in a larger city. One aspect 

highlighted by the participants in the focus group in the lager city concerned 

knowledge on how to prepare seaweed. If the seaweed is sold in a raw form, there 

needs to be examples on how to cook and use it since the knowledge is rather low 

in the Western cuisine. This would make the seaweed more convenient for the 

consumers.  

Exploring if the thoughts and associations differed between the city sizes since the 

availability to food is not the same, is a complex task. Even though the 

respondents did not have the same associations to seaweed one should be careful 

drawing any conclusions on the city size effect since it is not sure whether the 

https://restaurang.com/
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differences depended on other demographic differences instead. Further 

discussion on this is found in relation to generalisability in a coming section 

connected to “methodological considerations”.  

Methodological considerations 

Research design  

The intention in explanatory- and exploratory sequential design is to have one 

phase of the study to build on the other (Creswell, 2014). In an explanatory 

sequential design quantitative data is collected and analysed first which in the next 

step helps informing the qualitative data collection (Creswell, 2014). In opposite, 

an exploratory sequential design has the qualitative data as the first part which 

helps informing the quantitative data collection (Creswell, 2014). The present 

study would benefit if it was conducted through an explanatory sequential design 

instead of a convergent parallel design. Then, the associations in the web-based 

survey could help formulate questions which were related to the findings in the 

survey. In this way the participants in the focus groups could further discuss the 

categories found in the survey and increase the understandings on how the 

associations might be understood. As mentioned before the interpretation of the 

words in the WA was rather difficult, but if letting the participants in the focus 

group discuss these then the result could have been clearer. Also, when 

formulating the research questions for the present study these reflected on the 

methods (focus groups and WA) separately, which complicates the interpretation 

of the study as a whole as well as letting the result from the different method 

being merged. If choosing another approach of the basic mixed methods, then the 

total result could have been interpreted clearer. But still, the design of the present 

study helped finding out the thoughts and associations and getting a first 

indication on Swedish consumers’ relation to this novel food.  

In the WA in the focus group and the web-based survey the participants stimuli 

consisted of the same product, a cracker with plant-based cottage cheese added 

with seaweed powder. The interaction with the product differed since the focus 

group participants were able to taste the product, which the participants in the 

web-based survey cold not. Even if the participant conducted the same type of 
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method, the result from these could not be interpreted together and the study did 

not benefit from the WA in the focus group. It would still have been preferred if 

the participants tasted the same taste bite as included in the web-based survey, but 

not through the method of a WA.  

Generalizability  

When recruiting participants through convenience sampling one should be aware 

of that the results is not generalisable to a whole population (Stratton, 2021). 

Since the intention for the present study was to explore the differences between 

the demographic factor of city size, it would have been beneficial if the 

participants included did not differ with regards to other demographic factors as 

well. As seen in table 1 the participants and respondents varied in age and the 

respondents to the web-based survey mostly included consumers from a smaller 

town. Stratton (2021) writes that a sign of potential bias is that the demographics 

differ. If the recruitment of the participants had made sure that only one specific 

age group were included as well as that the respondents to the web-based survey 

was of equal size according to the city size, then the comparison between the city 

size would have been more successful. Another reason for making it inappropriate 

to generalise to Swedish consumers in general is since the included participants in 

the present mostly belonged to women in the age group between 18-30. In the 

study by Birch et al. (2019) it was found that women under the age of 35 and well 

educated are the primary target consumer of seaweed products in Australia and 

potentially other Western countries as well. The authors also write that other 

consumer groups who are expected to adapt to seaweed are younger people and 

early adopters who are anticipated to be seeking for variety among food as well as 

more adventurous personality traits. Therefore, the overall positive attitude 

towards consuming seaweed might have been affected by the people included in 

the study.  

Focus groups 

Since focus groups are conducted with several participants, the group process can 

work as an efficient tool for helping the participants explore their own views 

(Freeman, 2006). A strength in the research design was conducting the WA prior 
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the discussion in the focus group. Otherwise, there could have been a risk of 

effecting their associations if doing this task in the end instead after the whole 

group discussion since the individual opinions would have been missed. During 

the focus group the moderator noticed how the participants tended to seek 

confirmations in their answers by mainly looking at her. Since the focus groups 

discussion was intended to prolong among the participants the moderator tried to 

be as quiet as possible, allowing silence for letting the other participants respond 

to each other.  

Web-based survey 

One of the disadvantages of conducting a WA is because of the complexity of 

analysing the data. Especially since the grouping of the terms mentioned by the 

respondents could be perceived different by another researcher. This means there 

is a subjectivity in analysing which needs to be avoided (Roascio-Albistur et al., 

2019). Varela and Ares (2012) describe the difficulties in interpretation of the 

consumers’ vocabulary. The authors give the example of how it could be rather 

complex in defining the word ”creaminess” when this might be referring to either 

a flavour, texture or aroma. This was also found when analysing the data in the 

present study, therefore the category “sensory aspects” was kept broad for not 

making any mistakes in the interpretation process. 

A general problem with web-based surveys is that it is self-managed (Roascio-

Albistur et al., 2019). Because of this, the time in front of the screen and its 

stimulus cannot be controlled and that every respondent is unique is not assured. 

In Google forms you can choose to collect the respondents’ email-addresses, 

which could be helpful in ensuring that a participant only answered once. Since 

wanting to ensure confidentiality, the email-addresses were never collected in the 

present study.  

Studies conducting a WA have differed in their actual execution, some sending 

out web-based surveys and other conducting the WA at a specific place in 

separate booths (Piqueras-Fiszman et al., 2013; Esmerino et al., 2017; Roascio-

Albistur et al., 2019). If the respondents are assessing the WA-task on the same 
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type of computers and light in the room, the basis for all the respondents is kept 

the same. When sending out a web-based survey these are conducted on e.g., 

mobile phones, iPads, and computers and factors such as the light and time cannot 

be controlled. In relation to this, the picture used in the web-based survey was 

taken by the author. If the picture was taken by a professional photographer, the 

picture probably would be different since they have access to specific tools for 

controlling factors such as the lighting.  

The present study was done by a convergent parallel mixed method approach. It is 

more common that quantitative studies deepen more in statistics and significance. 

This has not been the case in this master thesis, but since counting the frequency 

of mentioning the web-based survey has been regarded as quantitative.  

Cooperation with Oatly 

Oatly’s role in this project has been regarding the discussion on what product 

among their assortment that was supposed to be used and how the questions in the 

web-based survey were formulated. They were positive for doing a consumer 

study on their products and left the planning freely for the author.  

Oatly is one of the few who offer a spread that is suitable for vegans. Therefore, it 

should be noted that even if the participants in the focus group and in the web-

based survey never knew the actual brand of the product, a question remains if it 

really was anonymous. No one did mention the products name in the associations 

or in the discussion, but no conclusions could be drawn on whether the 

participants and the respondents connected the study to this food company.    
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Relevance for the subject Food and Meal Science 
and future research 

The perspective from the consumers’ is important since there is a need for a 

production and consumption of plant-based protein. The present study could 

possibly contribute to this understanding. If not exploring the thoughts among the 

consumers’, the new plant-based products have a risk of never getting accepted. 

The results could point at a direction where the development of seaweed products 

on the Swedish food market might continue. For future research it is proposed to 

further investigate the sensory aspects for making the product as appetizing as 

possible since the results from the web-based survey showed this as one of the 

most frequently mentioned associations. Since the focus group participants 

mentioned a strategy where seaweed is combined with other familiar products 

another possible area for future research is to explore which products that could 

be suitable for this. The seaweed’s place for cultivation should be explored with 

regards to not affecting the environment in a negative way since this was an 

important factor highlighted by the participants in the focus groups.    

Conclusion 
The plant-based cottage cheese added with seaweed powder was seen as a product 

with many applications. Considering the environment during cultivation and 

collecting was an important topic among the participants. The most frequently 

mentioned associations to seaweed regarded “new, unknown and positive”, with 

terms such as “interesting” and “exciting”. Introducing seaweed into the Swedish 

food market, then incorporating the seaweed into existing products seemed to be a 

good strategy as well as make sure that consumers are familiar with the tastes. 

The most profound differences between the city sizes were the taste experience. 

Among respondents in a smaller town the product was associated with being 

“new, unknown and positive”. The same category applied for the larger city 

alongside “sensory aspects”. The results are not generalisable to the whole 

Swedish population since the study was limited by demographic factors and the 

number of participants. The present study should instead be regarded as a first 

indication on what seaweed is thought of and associated with.    
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Appendices 

1. Missive (Participants to focus group in Kristianstad) 

Is seaweed the future food?  
My name is Elna Crona and I’m looking for participants to my master thesis were 

I’m studying the consumer thoughts on seaweed as food.  

I want to take part of your thoughts regarding seaweed together with others in 

focus groups. In the study it is included also to taste seaweed in the form of a 

powder. The participants who sign up will be assigned more information 

regarding how the data will be used and how the discussion will be analysed.  

Description of you:  

• You have lived in Kristianstad the past 5 years 

• You are older than 18 years old 

• You are not pregnant or breastfeeding* 

*Products made of seaweed could contain a high amount of iodine. The Swedish 

Food Agency recommend pregnant and breastfeeding women to be careful with 

seaweed products. 

When? 

November 8th, between 16.00-17.30   

Where? 
Kristianstad University 

Gastronomy programme, house 180, room 016 (the door to the left of restaurant 

Metropol)  

Good to know: 
The focus group will be recorded for me to being able to easier analyse our 

discussion afterwards. Your information will be anonymized, your name will 

never be mentioned in the report and being able to connect to you. You can cancel 

your participation at any time.  

More information will be sent to you when signing up.  

Do you think this sounds interesting?  

Contact me: 
Mail: xxx 

Messenger: xxx 
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2. Approval (Given to participants in focus group in 

Kristianstad) 

Hi! 

Fun you want to take part in the discussion about seaweed as food! 

 

Information prior the focus group the 8th of November: 

• I will act as a moderator and be the one who leads the focus group. I will 

ask you questions that I have prepared prior our meeting and then you 

participants are supposed to discuss and reflect together.  

 

• In relation to the focus group, you will taste seaweed in the form of a 

powder.  

 

• Remember, there are no right or wrong in what you feel and think. The 

focus group is for taking part of your opinions.  

 

• Our entire conversation will be recorded and afterwards I will transcribe it. 

Your participation will be anonymous and the information that is shared in 

my report could not be connected to you. The material will only be used in 

the aim of education.  

 

• You should remember that your participation is totally voluntary and that 

you have the right to cancel you participation until all data has been 

collected. 

 

Inform me if you have any allergies!  

 

 

By signing this document, you confirm that you have took part of this 

information and approve to above information.  

 

 

Name:________________________________ 

 

Signature:_____________________________ 



 50 (55) 
 

Kristianstad University | SE-291 88 Kristianstad | +46 44 250 30 00 | www.hkr.se  

3. Interview guide  

 

 

 

 

 

 Description of study 

 

Introduction What we are supposed to do (discuss seaweed, 

taste a product including seaweed) 

 

 Rules (I’m the moderator, talk one at the time, 

you are allowed to think differently) 

 

 Repeat the information about the focus group 

being recorded and that they are allowed to 

cancel their participation at any time.  

 

 (Start recording) 

Theme seaweed Introduce yourself (name, age, occupation). 

What is your relation to seaweed? (Tasted it 

before and if yes, in what form?) 

 

 Describing WA and their task. Taste in silence 

and separately write down their first 

associations. 

 

 (Distribution of product) 

 What words have you been writing down? 

Similarities/differences? 

 

 How do you experience the taste? 

 

 Do you want to add or remove anything and if 

so, what? 

 

 Together with what and when would you eat 

this kind of product? 

 

 What do you think is important in the creation 

of this kind of product?  

 

 Is it allowed to taste seaweed, or should it be 

hidden? 

 

Overall question Could you think of any other ways seaweed 

could be used in food? 
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4. Web-based survey  
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5. Result WA  

Table 8. All words (n=414) mentioned at web-based survey. Similar words renamed. 

Appealing 

Appetizing 

Beige 

Big dots 

Bitter 

Black 

Black-spotted 

Boring 

Boring 

Boring 

Boring 

Boring 

Boring 

Boring 

Boring colour 

Boring colour 

Boring? 

Bulky 

Buttery 

Can try 

Caviar 

Cement 

Cement 

Cement 

Cheese 

Cheese? 

Chlorophyll 

Climate adapted 

Climate smart 

Cold 

Colourless 

Colourless 

Colourless 

Colourless 

Colourless 

Colourless 

Colourless 

Colourless 

Colourless 

Cookies 

Cool 

Cool 

Cottage cheese 

Cottage cheese 

Creamy 

Creamy  

Creamy 

Creamy? 

Crispy 

Crispy 

Crispy 

Curious 

Curious 

Curious 

Curious 

Curious 

Curious 

Curious 

Curious 

Curious 

Curious 

Dark 

Dark 

Delicious 

Different 

Different 

Different 

Different 

Different 

Different 

Different 

Different 

Dirty 

Disgusting 

Disgusting 

Disgusting 

Disgusting 

Disgusting 

Disgusting 

Disgusting 

Distasteful 

Does not attract 

Don’t know 

Dotted 

Dotted 

Dotted 

Dotted 

Dotted 

Dotted 

Dotted 

Dotted  

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Dull 

Dull 

Dull 

Dull 

Dull 

Dull 

Environment 

Environment 

Environmentally friendly 

Environmentally friendly 

Environmentally friendly 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting  

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 
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Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting 

Exciting taste 

Filling 

Fish 

Fish smell 

Fish-tasting 

Flavourful 

Flavourful 

Flavourful 

Flavourful 

Flavourful 

Flavourful 

Flavourful 

Flavourful 

Flavourless 

Flavourless 

Flavourless 

Flavourless 

Food for the future 

Foreign 

Fortified 

Fun 

Fun 

Funny 

Gloomy 

Gloomy colour 

Gluten 

Good alternative 

Good alternative 

Good suggestion 

Good suggestion 

Grainy 

Grainy 

Grainy 

Grainy 

Gravel 

Green 

Grey 

Grey 

Grey 

Grey 

Grey  

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Grey 

Healthy 

Healthy? 

Healthy? 

Hipster 

Hmm 

Inedible 

Inedible 

Innovative 

Innovative 

Innovative 

Innovative 

Innovative 

Innovative 

Innovative 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Interesting 

Is it healthy?  

Is it tasty? 

Liquorice 

Looks dull 

Maybe 

Minerals 

Mottled 

Mottled 

Mould 

Mould 

Mould 

Mould 

Mould 

Mushroom 

Mushroom 

Mushroom 

Mushroom 

Musty 

New 

New 

New 

No fat 

Not appealing 

Not appealing colour 

Not good 

Nutritious 

Nutritious 

Nutritious 

Obscurely 

Obscurely 

Obscurely 

Oh 

Oh 

Okay? 

Old 

Opposition 

Ordinary 

Ordinary 

Oreo 

Oreo butter 

Organic 

Other 

Pale 

Pale 

Pale 

Pate 

Pensive 

Pepper 

Pepper 

Pepper 

Pepper  

Pepper 

Philadelphia cheese 

Philadelphia cheese 

Plant based cottage cheese yay 

Possibility 
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Possible 

Pretentious 

Really happy thanks to plant 
based  

Salt 

Salt 

Salt 

Salt 

Salt 

Salt 

Salt 

Salt 

Salt 

Salt 

Sand 

Scary 

Scary 

Sceptical 

Sea 

Sea 

Sea 

Sea 

Sea 

Sea-taste 

Sea-taste 

Smart 

Smart 

Smells weird 

Smooth to spread 

Smörgåsrån 

Snack 

Snack 

Snack 

Snack 

Soft 

Special 

Spicy 

Spicy  

Sticky 

Stones 

Stracciatella 

Strange? 

Sure okay 

Sure okay 

Sure okay 

Surprise 

Sushi 

Sustainable 

Sustainable 

Sustainable development 

Sweet 

Tahini 

Taste 

Taste 

Taste? 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty 

Tasty? 

Tasty? 

Tasty? 

Texture 

The future 

Topping 

Totally wrong colour 

Truffle 

Truffle 

Truffle 

Truffle 

Try 

Ugly  

Umami 

Umami 

Umami 

Unappetizing 

Unappetizing 

Unappetizing 

Unappetizing 

Unappetizing 

Unappetizing 

Unappetizing 

Unexpected 

Unfresh 

Unhygienic 

Unique 

Unsure 

Vegan 

Vegan 

Vegan 

Vegetarian 

Vegetarian 

Vitamins 

Want to taste 

We have to try 

Well… 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Wholesome 

Weird 

Weird 

Wrong colour 

Yuck  

 

 


