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Executive summary 

Some consumers expect clean and clear labels, transparency from manufacturers and highest safety 
while others value great taste, sensory appeal and premium quality. Others are relying on branded 
products and exhibit loyalty, again others may shop in non-traditional channels for food and purchase 
based on price. In order to address such consumer diversity and to succeed in a highly competitive 
marketplace, firms must understand differences in consumer preferences and behaviour in order to 
address them efficiently. New products (and existing ones) must be connected to consumers’ wants 
and expectations in order to be placed and marketed strategically and successfully. Many companies 
struggle with innovation and new product commercialization as is evident in failure rates of new 
food/drinks products as high as 70-80 %. 

The value that consumers give to the same product and the expectations they have with regard to it 
are different because they are influenced by many factors, e.g. socio-demographic, psychological 
characteristics of the person and their surroundings. Segmentation is an approach to better 
understand differences and commonalities in consumer behaviour as it helps to identify homogeneous 
subgroups of consumers and to efficiently address them. The concept of segmentation thus accounts 
for the idea that a business cannot serve the entire market(s) with a single set of marketing policies 
because there are disparities among consumers and disparities among countries. One size does not fit 
all – but one size may fit the same segment in more than one country.  

Surveying representative samples of consumers from Italy, Spain, France, Germany and the UK 
regarding their motivations and preferences for fish, the study also collected data on 
sociodemographic and consumption patterns garnering a total of 4000 usable questionnaires. 

Latent class analyses indicate clear and distinctive segment profiles for the single countries and for 
total Europe which give actionable insight for the firms’ new product development/marketing 
decisions. The study also identifies segments that cut across the different nations as well as groups of 
consumers that are idiosyncratic to just one or a few countries: the findings thus support the existence 
of similarities across the European fish market that would allow the fish industry to target the so-called 
”pan-European segments” with an almost standardized marketing program.  

Examples of cross-national segments include ”cooking artists“, a group of ”indifferent“ fish consumers, 
and “ healthy & environmentally conscious” consumers. Of note, while the segment preferences, 
expected benefits and behaviour are similar, they may differ substantially in segment size and socio-
demographic characteristics.  

The “knowledgeable local ecologist” is an example of a consumer type present only in the UK, and only 
in the UK/EU segmentation the combination of “healthy convenience” is uncovered. Convenience is 
coupled with price considerations, or taste in Italy, or brand loyalty in Germany, illustrating the many 
facets of consumer “convenience” - expectations. As is the case with convenience, the overly 
important theme of health (“it can’t be any higher” - Verbeke et al., 2008) is also appreciated in a 
multitude of different combinations. Overall, we construct from 7 (Italy) to 5 (UK) segments in each 
country and 11 EU-wide segments and indicate segment size and segment trend. 

 

 



 

5 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

While already the segment profiles by themselves are highly informative, an additional dimension is 
obtained by matching the firm’s product(s) with the most attractive segment. The success analysis 
model is obtained through multinomial logistic regression, which provides the  identification of the 
best fit between the segments identified in the various markets and/or Europe and the product 
attributes. The firm, in this case, receives clear guidance on which segment(s) to target. A comparison 
of product characteristics and the “ideal“ profile as indicated by the segment also gives valuable advice 
regarding whether and how to improve the product or marketing program. 
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1. Introduction  

Consumers are too numerous, dispersed, and varied in their buying requirements to make it possible 
to serve all efficiently and in the same manner. At the same time, in today’s competitive landscape, 
companies follow more and more customized approaches to serve and satisfy the consumers which 
again drives their ever more differentiated wants. As a consequence, markets become “demassified”, 
dissolving more and more into “micromarkets”, characterized by different consumers purchasing 
different products in different distribution channels and attending to different communication 
channels. Segmentation aims at identifying such micro markets, i.e. groups of consumers that share 
the same expectations and behavioural patterns. The identification of the most attractive micro- 
markets, i.e. segment(s), for the company and its products therefore is imperative not only for 
successful commercialization but also for new product development. 

Following a strategic approach to markets, the company distinguishes the major market segments 
based on the profiling of different consumer groups along their wants, consumption and purchasing 
behaviour; socio-demographic characteristics etc.; targets one or more of these segments; and 
develops products (and marketing programs) tailored to the profile and expectations of each selected 
segment.2 Tailoring starts with an understanding of the customers and providing them with the 
product and service they expect but, importantly, embraces also price, distribution and 
communication efforts to reach the target segment efficiently. The firm focus is on the buyers whom 
they have the greatest chance of satisfying. Having satisfied customers is at the basis for company 
success and the first step to repeat purchase and customer loyalty. 

Evidence for new product development or new product commercialization success factors shows that 
the analyses of market segments, targeting, positioning and the alignment with the firms’ offer and 
resources are crucial to both new product development and new product commercialization (e.g. 
Montoya-Weiss & O’Driscoll, 2000; Florén et al., 2017).  

It follows that segmentation helps companies to navigate an increasingly competitive market, to 
understand their customers better, to develop offerings that satisfy specific wants, and to address 
diversity in an efficient manner.   

The approach to developing a robust model to analyze the likelihood that new seafood product 
launches will be successful follows this perspective. We develop both country specific consumer 
segmentations in Italy, Germany, France, Spain and the UK, as well as an overarching European 
segmentation useful for companies that are innovating and developing new fish products or have fish 
products on offer and would like to improve their commercialization. The segmentations are based on 
latent class analyses of representative samples of consumers (800 in each of the five countries) who 
replied to an online survey in June-July 2017.  

Although the segment profiles by themselves are informative, the methodology used contains an 
additional step  in order to help the company select the most appropriate target(s). In this second 
stage, multinomial regression matches product (and firm) attributes with the most attractive 
consumer segment(s). A comparison of the segment, i.e. consumer profile, with the product attributes 
will further inform the company on how to improve the product and/or its marketing  

                                                           

2 This approach is called the STP (Segmentation-Targeting-Positioning) approach. 
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effort in order to tailor more closely to segment wants and  characteristics and ultimately launch and 
commercialize successfully. Figure 1 gives an overview of the success analysis model. 
 

Figure 1: The success analysis model at a glance 

INPUT

Product and firm

data:

•Product  attributes

ideal segment(s) ideal product/firm

best fit = “success”
+ which firm/product characteristics to improve/add

+ Estimate of segment size (=market size) and trend

INPUT

OUTPUT - MATCH

Consumer data 

(individual level):

• Sociodemographic

• Geographic 

• Behavioral/ Benefit 
• Psychographics

Latent 

class analysis

Multinomial

logistic

regression
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2. Methodology 

2.1 Survey design 

Based on the objective of consumer segmentation, a questionnaire including socio-demographic, 
geographic, psychographic and benefits/behavioural dimensions of consumers and their behaviour 
was designed. It is built on previous literature (e.g. Ailawadi et al., 2001; Candel, 2001; Pieniak et al., 
2007; Verbeke et al., 2007; Verbeke and Vackier, 2005), on studies on consumer behaviour regarding 
fish related products (EUMOFA, 2016; European Commission, 2016; ISMEA, 2014) and on qualitative 
insight gained through explorative in-depth interviews with fish consumers in each of the countries 
under study (performed in task 4.1.). Constant interaction with partners in all countries ensured 
equivalence and adaptation of the questionnaire in case culturally-specific measures were needed. 

The questionnaire was developed in English and cross-checked with a native English speaker from the 
partner in the United Kingdom, to ensure the right use of words and concepts from the local culture. 
Then, the questionnaire was translated to each of the languages of the remaining countries (Spanish, 
Italian, French and German) and back-translated. The translators and back-translators were bilingual 
in the target language and English.  

The survey instrument was administered online. In order to keep the time to complete the 
questionnaire manageable, different flows along the questionnaire were developed so that only 
relevant questions and options were displayed. On average, the time needed to complete the 
questionnaire was around 11 minutes, in line with recommendations regarding length of online 
questionnaires. 

 

2.2 Constructs and Measures - Segmentation criteria 

Market segments are large identifiable groups consisting of individuals that are characterized by 
homogenous buying attitudes, preferences, purchasing power, usage patterns etc. Any of these 
characteristics can be used to segment markets and to profile the consumers in the respective 
segments.  

We use combinations of sociodemographic, psychographic, benefit and behavioural criteria to build 
and profile segments. Demographic variables have obvious potential as segmentation criteria. The 
most commonly used variables include gender, age, income level, and educational achievement. 
Frequently, use is made of a battery of demographic variables when delineating market segments. 

Psychographic segmentation involves using "lifestyle" factors in the segmentation process. 
Appropriate criteria are usually of an inferred nature and concern consumer interests and perceptions 
of "way of living" in regard to work and leisure habits. Critical dimensions of lifestyle thus include 
activities, interests, and opinions. In the food context examples include interest in cooking, looking for 
new ways or recipes to cook etc. (e.g. Grunert et al., 1993). Behavioural variables pay attention to 
patterns of consumption (e.g. low-medium-high usage rates) or loyalty with respect to brand/products 
among others. Behaviourally defined segments may focus on a specific aspect of behaviour which is 
not broad enough to be defined as a "lifestyle". Benefit segmentation aims at proactively defining an 
(unfilled) need.  
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We apply a domain-specific segmentation base and integrate it with some general segmentation 
bases; this is pragmatic and relevant for identifying within-country segments but also in order to 
identify cross-country segments and related commonalities and differences.  

The major segmentation categories with respective variables (illustrative) are show in Figure 2 . 
 

Figure 2:  Profiling consumer segments along socio-demographic, geographic, behavioural/benefit- and psychographic 
criteria 

Sociodemographic Geographic

Usage

Psychographics

Age

Income

Gender Employ

Coast/ 
Inland

Motives

How many persons live 
in your household?  
What is their age?

Do you live in an urban 
or rural area?

I try to minimize my effort 

in preparing meals

I try to generate as little 

waste as possible

I like to try new recepies

Acquisition 
placeBenefit

Family
Urb/rural

Behaviour/Benefit

Lifestyle

Value for money
Sustainability
Appearance
Contains minerals 
such as posphorus

Easy-to-cook

It  is important to me 
to buy premium-
quality fish products

 

In general, operationalization followed extant literature and market studies (e.g. ISMEA 2014; 
EUMOFA 2017), the results from the explorative in-depth interviews, a pre-test (done in Italy with 91 
respondents) and an iterative discussion with international researchers from the countries under 
study. Seven point Likert-scales were used throughout the questionnaire. All Likert-scale questions 
followed Friedman et al.’s (1993) recommendations on setting the negative statements on the left side 
to avoid the “left side bias” generated by the positive statement.  We briefly describe the criteria and 
their measurement next (for more details please see the questionnaire in Appendix 1). 

Consumer sociodemographic data 

The sociodemographic variables we use include: age, gender, employment status, family composition, 
education and income. Age is measured as a continuous variable from 18 years onwards. Family size 
and structure are measured through two questions: first, respondents were asked to report the 
number of people living in their household (including themselves). Since the presence of children or 
elderly has been shown to be a major determinant of fish consumption and consumption patterns in 
earlier studies, respondents then were asked to indicate also the age of each family member and 
whether the member consumes fish.   

Employment status is measured through a single selection question including the following categories: 
full-time, part-time, self-employed, homemaker, retired, student, unemployed, other.  
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The education levels are based on ISCED (UNESCO, 2012) and are re-arranged in the following way: 
less than primary, primary and lower secondary education (ISCED levels 0-2); upper secondary (ISCED 
level 3); university or college below a degree (ISCED levels 4-5); bachelor (ISCED level 6); Postgraduate 
(ISCED levels 7-8). The income variable was introduced with options representing income levels from 
very low to very high. Country-specific ranges were set for each income level (using secondary data 
from e.g. Deutsches Statistisches Bundesamt, 2017; European Commission, 2016; Eurostat, 2017) and 
allowance was also made for the fact that the UK has its own currency.  

Consumer geographic data 

To account for potentially varying consumer profiles within each country, the geographical variables 
are measured through three questions. In the first one, respondents were asked to identify in which 
type of geographical area they live: urban (more than 50.001 inhabitants), intermediate (between 
5.000 and 50.000 inhabitants), rural (less than 4.999 inhabitants). In the second one, respondents were 
asked to specify if they lived in an area with a coastline or not. In the third question, respondents 
reported their macro-geographical region of residence in their country according to the NUT3 
classification (Eurostat, 2013).  

Benefits and behavioural measures 

The benefits and behavioural measures we include are consumer involvement in buying fish, places of 
acquisition, fish attributes important to the selection, fish- and overall food expenditure, situations for 
fish consumption, sources of information and past/expected future consumption behaviour. 
Consumer involvement was used for screening as we included only those people who were at least 
fairly involved in their household’s fish purchasing process.  

Consumption frequency (i.e. usage rate) was based on Thong & Solgaard (2017) (never, few times a 
year, once a month, 2-3 times a month, 1-2 times a week, 3-4 times a week, almost every day) and 
included total fish consumption (i.e. fish consumption also in restaurants, canteens etc.), fish 
consumption by species (salmon, cod, seabass, seabream, herring, trout, pangasius) and by formats. 
Moreover, the usage rate was used for screening as only fish consumers were included in the survey. 

The fish purchasing places and usage occasions were taken from the results of the explorative in-depth 
interviews and a continuous interaction with international researchers from the countries under study 
(e.g. at home, for a barbecue, at the restaurant, at the supermarket, online, at the fishmonger). 

We asked not only for the preferences of the attributes of the fish the consumers buy, but also for 
their importance to the purchase in order to account for the fact that consumers usually have to make 
a choice across attributes.  

Food and fish products expenditure was measured through an open question in which the respondents 
were asked first to report their monthly expense on food related products and second, their expenses 
on fish products.  

In order to understand the use of information sources, we asked respondents to report the frequency 
of consulting various information sources (e.g. family members, fish seller, supermarkets and in-store 
promotion, advertising, social media, medical advice, labels and information on the packaging of the 
product etc.). 
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Regarding past/future consumption, a new measure was developed based on the explorative in-depth 
interviews and on some previous qualitative studies (European Commission, 2016; ISMEA, 2014). We 
asked respondents to report changes (increase/decrease) in fish consumption over the past three 
years/expected for the next three years. If changes were reported, we also asked to indicate the reason 
for the change (e.g. income, available time for cooking, fish prices, health awareness, variety of 
choices). Importantly, this information was used to estimate the future segment trend, i.e. stable, 
increasing, or declining. 

Psychographics  

The psychographic dimension includes attitudes, preferences, consumption motives and lifestyle. 
Attitudes refer to the degree to which a person has a favourable or unfavourable evaluation towards 
a product or behaviour. Following literature, the measure of consumer attitudes included bipolar 
adjectives such as items regarding the source of the fish (wild/farmed), the price (expensive/cheap), 
formats (frozen/fresh) and production level (processed/unprocessed) and other bipolar pairs such as   
branded/unbranded, organic/not organic, natural/enhanced and EU origin/Outside EU origin. 
Additionally, based on the exploratory in-depth interviews and the feedback of the international 
research team, the following adjectives were also added: local-origin/national-origin, familiar products 
or producers/new products or producers, traditional products/products for special dietary needs.  

Consumer motives as well as attitudes are extremely important in consumer research as they explain 
the reasons behind consumer behaviours. We included quality and sensory appeal motivation items, 
health motives as well as items related to price sensitivity and convenience motives and items related 
to ethical and environmental concerns. 

Life style includes factual and procedural knowledge, based on subjective perceptions and experiences 
which encourage enduring dispositions to behave in certain ways. Life style might transcend individual 
products, but may be also specific to a product class (Grunert et al., 1993). In the present study, general 
and fish specific items were included, e.g. I like to try new recipes, I always inform myself on the 
nutrients I can assimilate from fish. We included convenience lifestyle items, ethical and environmental 
and health items together with novelty and innovativeness statements. Self-efficacy items (e.g. 
regarding the knowledge, evaluation and the preparation of fish) are present too. 

 
2.3 Sample  
 

The average apparent fish consumption per capita in the EU is the second highest in the world (at 

around 22 kg/capita/year), and some individual EU Member States are among the highest fish consu-

ming countries in the world (EEA, 2016). The five selected nations under study had the highest 

household expenditure and volume in fishery and aquaculture products in 2015, representing in total 

the 72% of all consumer expenditures. Their importance is underlined also with the fact that they 

covered around 86 % of the total EU fresh fish consumption in volume and 85 % in value in 2015 

(EUMOFA, 2016). 
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Within-country representativeness was ensured using a stratified random sample (Lohr, 2010), which 
is more likely to produce a representative sample (Reynolds et al., 2003). Each country was divided 
into different stratums for the sociodemographic  variables described earlier, where the percentages 
of the sample assigned to each sociodemographic stratum were established based on the total 
distribution of the population of each country. The percentages for age, gender and geographical 
regions were obtained from Eurostat (2017) and were established based on the population between 
18 to 74 years old in 2016.  Age was divided into five stratums: 18-24 years old, 25-34 years old, 35-44 
years old, 45-55 years old and >=55 years old. The geographical regions stratums were defined 
according to the NUT3 European classification of small regions (Eurostat, 2013).  

Representativeness of the education categories from the ISCED outlined earlier in the countries was 
established according to the OECD (2016, p. 43) as this source provided a more detailed classification 
than Eurostat (2017). The measures were based on the population between 18 to 64 years old. 

2.4 Data collection 

The target samples were 800 adults aged 18 and older from Italy, Germany, France, Spain and United 
Kingdom. The respondents had to be fish consumers (no restrictions on frequency) of at least one of 
the target species (salmon, cod, seabream, seabass, herring, trout, and pangasius) and be fairly or 
completely involved in the fish buying process in their households. The data was collected through an 
online survey developed on the Qualtrics platform. Before collecting survey data, a pilot test of the 
survey was performed with partners and with 91 Italian fish consumers. The feedback provided was 
used to improve the questionnaire.  The final version of the questionnaire was launched in parallel in 
all five countries to ensure data collection equivalence (Hult et al., 2008). The data collection took a 
month, from June 23rd until July 24th, 2017.  

Respondents were selected from a market research panel with qualifying demographic characteristics. 
They were sent an invitation to fill in with information on questionnaire length and the available 
incentives. Each sample stratum from the panel base was proportioned to the general population and 
then randomized before the survey was deployed. To exclude duplication and to ensure validity, every 
IP address was checked using a sophisticated digital fingerprint and deduplication technology 
(Qualtrics, 2014).  

All data were collected through the online survey. Although online questionnaires present many 
advantages such as reduced cost, time and access to unique populations they also have some 
limitations such as the access to older and less educated consumer groups (Wright, 2006). For this 
reason, some of the stratums percentages originally defined for education and age had to be slightly 
modified, to reach the target of 800 respondents per country in a reasonable time frame. The changes 
were always done by increasing mainly the percentage of respondents in the closest categories from 
the one with the low quota response. On average, respondents took 11.4 minutes to complete the 
questionnaire.  

In total, 4414 completed and usable questionnaires were collected, from which 4000 were 
representative for each country (800 responses per country) and sample stratum, according to the age, 
gender, education level and macro-geographical area3. The main sample characteristics are reported 
in Table 1. 
 

                                                           
3 Although the target sample was 800 respondents per country, an overestimation of 5% for each sample stratum was 
included to have additional responses in case a replacement was needed because of low quality data (e.g. straight-line 
respondents, responses under 1/3 of average time) (Qualtrics, 2014). 
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Table 1: Sample characteristics 

 Italy Spain France Germany UK Total  

Gender n % n % n % n % n % n % 

Male 396 50% 404 49.5% 391 48.63% 406 49.63% 389 48.50% 1.986 48.95% 

Female 421 50% 412 50.5% 413 51.36% 412 50.4% 413 51.5% 2.071 51.05% 

Age n % n % n % n % n % n % 

18-24 90 11.13% 73 8.9% 99 12.31% 89 10.88% 86 10.72% 437 10.77% 

25-34 141 17.45% 147 18% 148 18.41% 138 16.87% 161 20.07% 735 18.12% 

35-44 180 22.27% 201 24.6% 157 19.53% 137 16.75% 151 18.83% 826 20.36% 

45-54 193 23.88% 198 24.3% 166 20.65% 191 23.35% 165 20.57% 913 22.50% 

55+ 213 26.36% 197 24.14% 234 20.04% 263 32.15% 239 29.80% 1146 28.25% 

Education n % n % n % n % n % n % 

Lower secondary 

education or below 

282 34.90% 267 32.72% 147 18.28% 127 15.53% 158 19.70% 981 24.18% 

Upper secondary 

education 

353 43.68% 204 25% 370 46.06% 319 39% 241 30.05% 1487 36.65% 

University or college 

below a degree 

17 2.10% 106 12.99% 132 16.42% 117 14.30% 97 12.1% 469 11.56% 

Bachelor's or equivalent 

level 

43 5.32% 97 11.88% 75 9.33% 142 17.35% 194 24.8% 551 13.58% 

Postgraduate MSc or 

PhD 

122 15.10% 142 17.40% 80 9.95% 113 13.81% 112 13.97% 569 14.03% 

Geographical area n % n % n % n % n % n % 

Urban area 396 49% 498 61.03% 316 39.30% 404 49.4% 360 44.88% 1974 48.66% 

Intermediate area 295 36.5% 233 28.5% 259 32.21% 249 30.44% 292 36.41% 1328 32.73% 

Rural area 126 15.6% 85 10.41% 229 28.48% 165 20.17% 150 18.70% 755 18.61% 

Total (n) 818 816 804 818 802 4057 

 

2.5 Statistical Methods 

2.5.1 Exploratory and Confirmatory Factor Analysis (EFA – CFA) for questionnaire 

validation  

We followed the commonly used combination of exploratory factor analysis (EFA) and confirmatory 
factor analysis (CFA) to validate our questionnaire. Construct validity of the items of the questionnaire 
is investigated firstly with EFA to uncover the factor pattern underlying the questionnaire, and then 
CFA is used to validate the factor structure provided by EFA. We performed factor analysis i) overall 
and ii) within country (stratified analysis). Finally, we performed a multi- 
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group confirmative factor analysis to assess the measurement invariance (i.e. configural, weak and 
strong invariance) (Meredith, 1993) between countries. 

Factor analyses were performed using R (R Core Team, 2015) and the R-packages polycor (Fox, 2016), 
paran (Dinno, 2012), psych (Revelle, 2017) and lavaan (Rosseel, 2015).  

All results confirm validity of our survey instrument: the EFA statistics, i.e. eigenvalue >1 and Horn’s 
parallel analysis, identified seven factors for Europe and each individual country. By CFA, only the items 
with high factor loadings were retained  (83,3%) to maintain factor consistency. Overall, CFA fit indices 
were adequate for both European and for single country analyses. Indices of unidimensionality 
(AVE>0.2), reliability (omega>0.7) and general factor validity (rho>0.8) were satisfactory for each 
factor, and the item–factor correlations (>0.4) proved high-quality specific factor validity for all items. 
In addition, the indices were also satisfying in the CFAs stratified by country and in the multi-group 
analysis, by retaining the same items. Finally, concerning multi-group analysis, the testing of the 
measurement invariance showed a weak invariance, i.e. the factor loadings are equal across countries 
(results are available upon request). 

 

2.5.2 Latent Class Analysis (LCA) and multinomial logistic regression for segmentation 

and for matching consumer segmentations with products/firms  

Latent class analysis (LCA) can be viewed as a special case of model–based clustering for multivariate 
discrete data. It is assumed that each observation comes from one of a number of classes, groups or 
subpopulations, with its own probability distribution. The overall population thus follows a finite 
mixture model. When observed, data take the form of categorical responses as, for example, in 
consumer behaviour surveys, it is often of interest to identify and characterize clusters of similar 
individuals. 

In the context of marketing research, one will typically interpret the latent number of mixture 
components as clusters or segments. In fact, LCA provides a powerful tool and the state-of-the-art 
technique to identify market segments. In line with our objective, latent class analysis has been 
suggested as a model-based tool for regular market segmentation (Wedel & Kamakura, 2000) and 
international market segmentation (Steenkamp & ter Hofstede, 2002). 

In the following we describe the standard latent class model and its parameter estimation and we 
report the problem of model selection and goodness of fit criteria. Subsequently, we present the 
extension of the basic model which permits the inclusion of covariates to predict latent class 
membership. We discuss three-step approaches for LCA  with covariates. Lastly, we present the 
empirical application.  

 

2.5.3 The formal models of LCA 

Let 𝑋 represent the latent variable and 𝑌𝑙  one of the L observed or manifest variables, where 1 ≤  𝑙 ≤
 𝐿. Moreover, let C be the number of latent classes and 𝐷𝑙 the number of levels of 𝑌𝑙. A particular latent 
class is enumerated by the index x, x = 1, 2, ..., C, and a particular value of 𝑌𝑙  by 𝑦𝑙, 𝑦𝑙= 1, 2, ..., 𝐷𝑙. 

The vector notation Y and y is used to refer to a complete response pattern. 

 



 

17 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

The basic idea underlying any type of LC model is that the probability of obtaining response pattern y, 
𝑃(𝐘 =  𝐲), is a weighted average of the C class-specific probabilities 𝑃(𝐘 =  𝐲|𝑋 =  𝑥); that is, 

𝑃(𝑌 =  𝑦) = ∑ 𝑃(𝑋 =  𝑥)𝑃(𝐘 =  𝐲|𝑋 =  𝑥)

𝐶

𝑥=1

… … …              (1) 

Here, 𝑃(𝑋 =  𝑥) denotes the proportion of persons belonging to LC 𝑥. 

In the classical LC model, this basic idea is combined with the assumption of local independence. The 
𝐿 manifest variables are assumed to be mutually independent within each LC, which can be 
formulated as follows: 

𝑃(𝐘 =  𝐲|𝑋 =  𝑥) = ∏ 𝑃(𝑌𝑙 = 𝑦𝑙
𝐿
𝑙=1 |𝑋 =  𝑥)..................................(2) 

After estimating the conditional response probabilities  𝑃(𝑌𝑙 = 𝑦𝑙|𝑋 =  𝑥), comparing these 
probabilities between classes shows how the classes differ from each other, which can be used to 
name the classes. Combining the two basic equations (1) and (2) yields the following model for 
𝑃(𝐘 =  𝐲) marginal probability: 

𝑃(𝐘 =  𝐲) = ∑ 𝑃(𝑋 =  𝑥)

𝐶

𝑥=1

∏ 𝑃(𝑌𝑙 = 𝑦𝑙

𝐿

𝑙=1

|𝑋 =  𝑥) 

The model is formulated for nominal indicators 𝑌𝑙  and consequently a multinomial logit distribution 
is hypothesized for the conditional probability to obtain 𝑦𝑙  to  l-th, given the affiliation to the latent 
class x, 𝑃(𝑌𝑙 = 𝑦𝑙|𝑋 =  𝑥). 

The conditional probability is parameterized as follows  

𝑃(𝑌𝑙 = 𝑦𝑙|𝑋 =  𝑥) =
𝑒𝑥𝑝(𝜂𝑦𝑙|𝑥)

∑ 𝑒𝑥𝑝 (𝜂𝑦𝑙
′|𝑥)

𝐷𝑙

𝑦𝑙
′=1

 

Where the linear term 𝜂𝑦𝑙|𝑥 = 𝛽𝑦𝑙
+ 𝛽𝑦𝑙𝑥, the parameter  𝛽𝑦𝑙

 is the intercept and 𝛽𝑦𝑙𝑥 is the effect of 

the latent variable X on the indicator 𝑌𝑙. 

In the same way, the probability associated with the latent variable X has a nominal logit distribution:  

𝑃(𝑋 = 𝑥) =
𝑒𝑥𝑝(𝜂𝑥)

∑ 𝑒𝑥𝑝(𝜂𝑥′)
𝐶
𝑥′=1

 

 

Similarly to cluster analysis, one of the purposes of LC analysis might be to assign individuals to latent 
classes. The probability of belonging to LC x – often referred to as posterior membership probability 
– can be obtained by the Bayes rule, 

𝑃(𝑋 =  𝑥|𝐘 =  𝐲) =
𝑃(𝑋 =  𝑥)𝑃(𝐘 =  𝐲|𝑋 =  𝑥)

𝑃(𝐘 =  𝐲)
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The most common classification rule is modal assignment, which amounts to assigning each 
individual to the LC with the highest 𝑃(𝑋 =  𝑥|𝐘 =  𝐲). 

 

The parameters of LC models are typically estimated by means of maximum likelihood (ML): 

ln ℒ = ∑ ln 𝑃(𝑌|𝑦𝑖)

𝐼

𝑖=1

 

Where i is a particular pattern of response, I is the number of all potential patterns of response, (𝐼 =
∏ 𝐷𝑙

𝐿
𝑙=1 )  and  𝑃(𝐘 =  𝐲𝑖). 

Among the most popular numerical methods for solving the Maximum Likelihood Estimation (MLE) 
problem is the Expectation-Maximization (EM) algorithm (Dempster et al., 1977). The EM algorithm 
treats the estimation of LC model parameters as an estimation problem similar to those for missing 
data (i.e. multiple imputation). More details about the model and the parameter estimation are 
provided in Lazarsfeld and Henry (1968), Goodman (1974); Haberman (1979), Clogg (1995), Agresti 
(2002) and Bartholomew, Knott and Moustaki (2011). 

An advantage of LCA as compared with other clustering techniques is the variety of tools available for 
assessing model fit and for determining the appropriate number of latent classes. In some applications, 
the number of latent classes will be selected for primarily theoretical reasons. In other cases, however, 
the analysis may be of a more exploratory nature, with the objective being to locate the best fitting or 
most parsimonious model. The researcher may then begin by fitting a complete “independence” 
model with C = 1, and then iteratively increase the number of latent classes by one until a suitable fit 
has been achieved. 

Parsimony criteria seek to strike a balance between over- and under-fitting the model to the data by 
penalizing the log-likelihood by a function of the number of parameters being estimated. The two most 
widely used parsimony measures are the Bayesian information criterion, or BIC (Schwartz 1978) and 
Akaike information criterion, or AIC (Akaike 1973). Preferred models are those that minimize values of 
the BIC and/or AIC. 

BIC will usually be more appropriate for basic latent class models because of their relative simplicity 
(Lin and Dayton 1997; Forster 2000). Calculating Pearson’s χ2 goodness of fit and likelihood ratio chi-
square (G2 ) statistics for the observed versus predicted cell counts is another method to help 
determine how well a particular model fits the data (Goodman 1970). The entropy of a model is also 
used as a model selection criterion, either by itself or together with other statistics. 

 

2.5.4 Latent class with covariates (using multinomial logistic regression) 

In most LC analysis applications, one not only wishes to build a measurement or classification model 
based on a set of responses, but also to relate the class membership to explanatory variables. In a 
more explanatory study, one may wish to build a predictive or structural model for class membership 
whereas in a more descriptive study the aim would be to simply profile the latent classes by 
investigating their association with external variables (Vermunt, 2010). The latent class regression 
model (LCRM) generalizes the basic latent class model by permitting the inclusion of covariates to  
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predict individuals' latent class membership (Dayton and Macready, 1988; Hagenaars and 
McCutcheon, 2002).  

In the LCA literature two ways for dealing with covariates have been proposed: a one-step and a three-
step approach. The former involves simultaneous estimation of the LC (measurement) model of 
interest with a logistic regression (structural) model in which the latent classes are related to a set of 
covariates.  An alternative estimation procedure that is sometimes used is called the “three-step" 
approach:  estimate the basic latent class model, calculate the predicted posterior class membership 
probabilities and then use these values as the dependent variable(s) in a regression model with the 
desired covariates. Since the one-step presents certain disadvantages – for example, it limits the 
number of covariates that can be considered in the model (Vermunt, 2010) - we use the three-step 
approach in order to avoid such limitation. In a subsequent step, this allows us to predict the consumer 
segment and perform a matching between segmentation and firms’ characteristics, in order to detect 
the best segment for the firm. According to this, the causal relationship firm-to-consumer segment will 
be explained by multinomial logistic regression models where the consumer segment will be the 
dependent variable and the selected covariates (i.e. organic, wild, cheap  etc.) will be the choice 
factors. Theoretical details and the generic equation of the multinomial logistic regression model are 
reported in Agresti (2002). LCA and multinomial regression were performed using poLCA (Linzer & 
Lewis, 2011) and nnet (Venables et al., 2002) R-packages (R Core Team, 2017), respectively. 

3. Results  

3.1 Descriptive analysis 

As shown in table 2, in our samples, fish is more frequently consumed in Italy, Spain and France (1-2 
times a week) as a median value. The most consumed fish species across countries are salmon and 
cod.  A significant consumption of herring is recorded only in Germany (2-3 times a month). Seabream 
and seabass are mostly consumed in Italy and Spain. 

Among all nations, France has a higher median frequency of trout consumption (2-3 times a month). 
Pangasius has a median frequency of consumption that is completely irrelevant (median value 
corresponds to '' never ''). 
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Table 2:  Median values of fish consumption 

In Table 3 frequencies of consumption by species in the various countries are broken down further. 
Salmon is least frequently consumed in Spain and the UK where 28 % and 25 % of consumers report 
consuming salmon only  1-2 times a week. The corresponding frequency is 26-30 % in France, Italy 
and Germany. 

Consumption of seabream is most frequent in Spain and Italy, where around 20 % of consumers have 
seabream at least 1-2 times a week. In the UK, only 4 % of consumers have seabream once a week or 
more often.  A similar practice is to be observed for consumption of seabass; around 20 % of consumers 
in Italy and Spain have seabass at least 1-2 times a week, while the corresponding frequency in the 
other three countries is much lower, even as low as 1 % in Germany.  

Consumption frequency of trout is comparable in all countries except Germany where percentages are 
slightly higher (17 %, 2-3 time a month). Cod is most popular in Italy and in the UK (1-2 times a week), 
in Spain the consumption of cod varies between 1-2 times a week and 2-3 times a month; in France 
and Germany cod is consumed less frequently (2-3 times a month) with the lowest – 16 % - 
consumption in Germany. 

Herring is consumed mainly in Germany where 22 % indicate that they consume herring 2-3 times a 
month, and a further 13 % 1-2 times a week. France and the UK are similar in frequency but the 
percentage of those who consume herring is much lower. In Italy and Spain just a few consume herring.  
Pangasius, as compared to the other species, is the least consumed, as already evidenced by the 0 
median shown above.  
  

Species Italy Spain France Germany UK 

Fish 1-2 times a week 
(49.33%) 

1-2 times a week 
(47.06%) 

1-2 times a week 
(43.16%) 

2-3 times a month 
(46.33%) 

2-3 times a month 
(47.76%) 

Salmon 2-3 times a month 2-3 times a month 2-3 times a month 2-3 times a month 2-3 times a month 

Seabream Once a month Once a month Once a month Never Never 

Seabass Once a month Few times a year Few times a year Never Never 

Trout Few times a year Few times a year 2-3 times a month Once a month Never 

Cod 2-3 times a month 2-3 times a month Once a month Once a month 2-3 times a month 

Herring Few times a year Few times a year Never 2-3 times a month Never 

Pangasius Never Never Never Never Never 
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Table 3: Frequency of consumption for species in the various countries  

Species Italy Spain France Germany UK 

Salmon n % n % n % n % n % 

Few times a year 58 7.10 56 6.86 110 13.68 121 14.79 71 8.85 

Once a month 120 14.69 83 10.17 188 23.38 166 20.29 119 14.84 

2-3 times a month 248 30.35 211 25.86 212 26.37 228 27.87 179 22.32 

1-2 times a week 172 21.05 232 28.43 144 17.91 171 20.90 199 24.81 

3-4 times a week 25 3.06 33 4.04 26 3.23 29 3.55 36 4.49 

Almost every day 8 0.98 7 0.86 16 1.99 10 1.22 15 1.87 

Seabream n % n % n % n % n % 

Few times a year 33 4.04 24 2.94 68 8.46 91 11.12 16 2.00 

Once a month 100 12.24 86 10.54 69 8.58 58 7.09 31 3.87 

2-3 times a month 168 20.56 165 20.22 63 7.84 50 6.11 21 2.67 

1-2 times a week 174 21.30 159 19.49 47 5.85 23 2.81 10 1.25 

3-4 times a week 21 2.57 26 3.19 10 1.24 5 0.61 10 1.25 

Almost every day 8 0.98 5 0.61 6 0.75 1 0.12 4 0.50 

Seabass n % n % n % n % n % 

Few times a year 28 3.43 24 2.94 47 5.85 61 7.46 59 7.36 

Once a month 89 10.89 73 8.95 58 7.21 44 5.38 63 7.86 

2-3 times a month 154 18.85 135 16.54 72 8.96 28 3.42 96 11.97 

1-2 times a week 155 18.97 141 17.28 28 3.48 11 1.34 47 5.86 

3-4 times a week 23 2.82 20 2.45 12 1.49 4 0.49 16 2.00 

Almost every day 7 0.86 1 0.12 6 0.75 1 0.12 4 0.50 

Trout n % n % n % n % n % 

Few times a year 26 3.18 31 3.80 70 8.71 137 16.75 35 4.36 

Once a month 56 6.85 58 7.11 101 12.56 140 17.11 49 6.11 

2-3 times a month 97 11.87 107 13.11 106 13.18 141 17.24 80 9.98 

1-2 times a week 90 11.02 75 9.19 51 6.34 77 9.41 38 4.74 

3-4 times a week 12 1.47 18 2.21 12 1.49 11 1.34 11 1.37 

Almost every day 7 0.86 2 0.25 5 0.62 5 0.61 7 0.87 

Cod n % n % n % n % n % 

Few times a year 32 3.92 32 3.92 68 8.46 94 11.49 55 6.86 

Once a month 97 11.87 98 12.01 122 15.17 120 14.67 121 15.09 

2-3 times a month 213 26.07 200 24.51 202 25.12 133 16.26 237 29.55 

1-2 times a week 232 28.40 197 24.14 153 19.03 68 8.31 250 31.17 

3-4 times a week 40 4.90 31 3.80 18 2.24 8 0.98 33 4.11 

Almost every day 11 1.35 3 0.37 10 1.24 3 0.37 12 1.50 

Herring n % n % n % n % n % 

Few times a year 23 2.82 9 1.10 44 5.47 106 12.96 32 3.99 

Once a month 34 4.16 17 2.08 50 6.22 101 12.35 47 5.86 

2-3 times a month 38 4.65 40 4.90 77 9.58 180 22.00 58 7.23 

1-2 times a week 29 3.55 40 4.90 34 4.23 105 12.84 37 4.61 

3-4 times a week 13 1.59 19 2.33 11 1.37 19 2.32 13 1.62 

Almost every day 10 1.22 2 0.25 7 0.87 5 0.61 6 0.75 

Pangasius n % n % n % n % n % 

Few times a year 10 1.22 17 2.08 14 1.74 82 10.02 8 1.00 

Once a month 24 2.94 25 3.06 9 1.12 82 10.02 7 0.87 

2-3times a month 56 6.85 83 10.17 22 2.74 81 9.90 9 1.12 

1-2 times a week 51 6.24 65 7.97 13 1.62 36 4.40 8 1.00 

3-4 times a week 10 1.22 14 1.72 3 0.37 5 0.61 10 1.25 

Almost every day 4 0.49 4 0.49 4 0.50 3 0.37 4 0.50 

In Italy, the favorite formats of fish species consumption are: fresh fillet and smoked for salmon;  whole 
fish for seabream, seabass and trout; frozen fillet for cod; and smoked and canned for herring. 
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Spain reveals the same propensity except for herring and cod for which fresh fillet formats are 
preferred.  

In France the favourite format for seabream, seabass, trout and cod is fresh fillet whereas smoked is 
preferred for salmon and herring. In Germany the favourite formats are: fresh fillet for salmon, 
seabream and seabass; smoked for trout; frozen fillet for cod and canned for herring. In UK the 
favourite formats are: fresh fillet for salmon, seabream, seabass and trout; frozen and fresh fillet for 
cod and smoked for herring. Ready to eat/read-to-cook products are  mainly consumed in Germany 
and UK (for further details on the choice of fish formats by species in the various countries please see 
Table 4). 
 

Table 4: Percentage of choice of fish formats by species by country 

Italy 

Format Salmon  Seabream  Seabass  Trout  Cod  Herring  Pangasius  

Whole 6.43 29.30 25.48  14.05 12.26 2.73 - 

Fresh Fillet 38.69 21.55 20  14.05 25.95 2.97 5.83 

Frozen Fillet 14.05 9.52 8.93 6.54  37.02 2.26 9.88 

Ready to eat 9.40 4.04 3.57 4.28 8.09 2.26 2.26 

Ready to cook 11.09 9.04 8.69 6.43 16.42 2.62 4.76 

Marinade 3.35 2.26 2.76 1.67 3.33 2.85 1.19 

Dry 1.43 0.83 0.60 0.23 3.69 2.61 - 

Smoked 26.07 1.90 1.80 1.55 3.33 3.81 - 

Salad 5.23 1.55 1.47 0.95 2.74 0.59 0.47 

Spread 2.14 0.48 0.48 0.59 0.47 0.95  

Canned 14.05 1.42 1.53 1.42 6.20 3.80  

Spain 

Format Salmon  Seabream  Seabass  Trout  Cod  Herring  Pangasius  

Whole 10.12 26.43 23.33  14.65 10 3.81 - 

Fresh Fillet 47.98 25 20.23  15.83 32.86 5.60 8.93 

Frozen Fillet 12.02 5 4.03 3.45  20.47 1.31 16.31 

Ready to eat 4.40 2.04 2.05 2.97 4.64 1.31 1.07 

Ready to cook 7.62 5.36 5.71 5.48 7.02 2.02 2.97 

Marinated 5.23 2.38 1.66 1.90 3.09 1.78 1.07 

Dry 1.90 0.71 0.24 0.47 13.69 1.66 - 

Smoked 29.40 1.66 1.90 4.28 5.95 2.14 - 

Salad 1.42 1.19 0.59 1.19 1.43 0.47 0.47 

Spread 3.21 0.47 0.59 0.95 1.19 0.47 - 

Canned 3.80 1.90 1.19 1.31 5 4.28 - 

France 

Format Salmon  Seabream  Seabass  Trout  Cod  Herring  Pangasius  

Whole 3.93 0.71 1.71  2.26 2.26 4.88 - 

Fresh Fillet 32.38 10.11 10.83  12.73 26.90 3.81 2.85 

Frozen Fillet 19.16 7.38 6.43 7.86  26.31 3.10 3.21 

Ready to eat 11.31 3.09 2.02 4.52 10.47 4.05 0.83 

Ready to cook 13.57 5.47 4.52 8.09 13.45 3.45 1.31 

Marinade 6.43 2.74 1.78 4.52 4.05 5.24 1.07 

Dry 2.39 0.59 0.47 0.83 2.61 3.57 - 

Smoked 42.62 2.14 1.90 10.35 3.45 10.83 - 

Salad 3.92 1.66 0.83 1.31 1.66 1.19 0.47 

Spread 12.02 1.42 1.07 2.61 2.26 1.31 - 

Canned 3.92 0.71 1.07 2.26 2.26 4.88 - 
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Germany 

Format Salmon  Seabream  Seabass  Trout  Cod  Herring  Pangasius  

Whole 6.38 8.71 3.60 14.87  4.07 7.67 0.58 

Fresh Fillet 41.19 10.59 7.62  18.45 20.59 10.95 12.73 

Frozen Fillet 33.33 7.85 6.42 13.33  25.11 7.26 18.02 

Ready to eat 22.06 5.45 3.02 14.28 9.76 16.84 6.96 

Ready to cook 17.31 6.97 3.60 13.12 10.91 11.61 8.33 

Marinated 7.20 1.62 1.39 3.37 3.83 17.53 - 

Dry 1.16 0.12 0.12 0.46 0.93 0.58 0.12 

Smoked 32.50 1.27 2.10 26.62 3.60 9.87 - 

Salad 4.76 0.46 0.58 1.51 1.39 11.27 0.58 

Spread 4.99 0.12 0.47 1.28 0.93 4.18 0.12 

Canned 6.04 0.58 1.28 3.60 2.78 26.71 - 

 

UK 

Format Salmon  Seabream  Seabass  Trout  Cod  Herring  Pangasius  

Whole 6.31 3.81 7.97 7.26 5.24 4.05 0.36 

Fresh Fillet 41.66 6.31 20  13.57 38.10 6.07 1.55 

Frozen Fillet 13.57 1.31 6 5 37.02 3.93 2.26 

Ready to eat 12.03 2.26 4.64 4.17 15.95 4.16 1.07 

Ready to cook 16.90 3.45 7.14 5.48 23.57 4.64 1.19 

Marinated 4.64 1.31 3.21 2.38 4.64 3.93 1.07 

Dry 0.83 0.71 0.24 0.24 1.79 1.31 - 

Smoked 24.40 1.55 3.21 5 8.33 7.03 - 

Salad 3.45 0.71 0.95 2.14 2.85 1.43 0.60 

Spread 3.93 0.71 0.60 0.95 1.07 0.59 0.47 

Canned 18.33 0.83 1.07 2.26 3.33 5.60 - 

Looking into the main sources of information, in general, European consumers consult frequently 
labels, and sometimes fish-seller, supermarket and in-store promotions, family and friends. In all 
countries, labels are the most used source of information. 

Italian consumers frequently consult the label, the fish-seller and the family, sometimes supermarket 
in-store promotion and medical and friends’ advice. The Spanish consumers consult frequently fish-
seller and label, occasionally supermarket in-store promotion and family, friends and doctor’s advice, 
and rarely  mass media. French and British consumers differ somewhat from consumers in Italy and 
Spain, as they consult frequently label and sometimes supermarket in-store promotion, friends and 
fish-seller and thus make use of fewer sources of information. Germans additionally consult family, 
and, like Spanish consumers, they rarely attend to mass media. In none of the countries investigated, 
consumers use scientific magazines, social networks or industry and non-governmental organizations 
to learn about fish.  

Table 5, below, shows the information behaviour in the single countries and in Europe. 
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Table 5: Maximum frequency for information sources by country 

 

In Appendix 2, more descriptives are presented, for example the place of purchase, and consumption 
situations by country (Table 11 and 12 respectively).  

Overall, 42% of the respondents have maintained the same level fish consumption for the past 3 years, 
13 % decreased fish consumption and 45 % increased fish consumption in the same period. The share 
of those who increased fish consumption is higher in the UK (52 %) and Italy (48 %), whilst the quota 
of those who decreased fish consumption is higher in France (19 %). Spain and Germany share the 
same trend of fish consumption over time (please see figure 3). 
 

Figure 3: The evolution of fish consumption over the past three years 

 

 

Table 6 shows a series of different aspects important for fish selection as expressed by the 
respondents. 

 

Information source Italy Spain France Germany Uk All 

Family Frequently Occasionally Never Sometimes Never Sometimes 

Fishseller Frequently Frequently Sometimes Sometimes Sometimes Sometimes 

Supermarket in- store promotion Sometimes Occasionally Sometimes Sometimes Sometimes Sometimes 

Mass Media Never Rarely Never Rarely Never Never 

Social Media Never Never Never Never Never Never 

Science magazines Never Never Never Never Never Never 

Doctor Sometimes Occasionally Never Never Never Never 

Fish Industry Never Never Never Never Never Nerver 

Label Frequently Frequently Frequently Frequently Frequently Frequently 

Friends Sometimes Occasionally Sometimes Sometimes Never Someties 

Ong Never Never Never Never Never Never 
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Table 6: Importance of different aspects in fish selection (1 = Not at all important; 7 = Extremely important) 

Items  Italy Spain France Germany UK Total  

 mean s.d mean s.d mean s.d mean s.d mean s.d mean s.d 

Value for money 5.44 1.21 5.35 1.30 5.41 1.30 5.20 1.35 5.30 1.33 5.35 1.30 

General appearance 5.62 1.40 5.38 1.50 5.47 1.54 5.40 1.46 5.00 1.57 5.38 1.50 

Free of smell 5.35 1.35 5.28 1.43 5.05 1.51 5.14 1.50 5.03 1.48 5.17 1.46 

Easy to cook 5.10 1.37 4.90 1.38 4.95 1.42 4.95 1.38 5.00 1.40 4.98 1.39 

Sustainability 

certification 

5.06 1.43 5.02 1.35 5.14 1.37 5.07 1.40 4.79 1.47 5.02 1.41 

Easy to digest 4.96 1.47 4.82 1.42 4.69 1.50 4.44 1.54 4.71 1.53 4.70 1.40 

Guarantee on 

traceability and origin 

5.38 1.37 5.23 1.31 5.24 1.40 5.06 1.41 4.69 1.48 5.12 1.41 

Texture 5.53 1.24 5.35 1.30 5.39 1.32 5.33 1.35 5.13 1.33 5.35 1.31 

Low Price 3.40 1.67 3.63 1.67 3.88 1.37 4.18 1.60 3.99 1.60 3.81 1.67 

Low in calories 4.55 1.63 4.44 1.50 4.45 1.53 4.13 1.63 4.23 1.64 4.37 1.59 

Natural ingredients 5.62 1.27 5.43 1.35 5.52 1.38 5.39 1.33 5.21 1.42 5.43 1.36 

Healthy  5.74 1.21 5.66 1.31 5.60 1.39 5.44 1.40 5.31 1.36 5.55 1.34 

Contains essential 

nutrients  

5.42 1.32 5.20 1.37 4.97 1.47 5.02 1.38 4.82 1.43 5.10 1.41 

Environmentally 

friendly 

5.30 1.31 5.10 1.31 4.83 1.50 4.97 1.41 4.88 1.50 5.02 1.41 

Takes no time to 

prepare 

3.99 1.57 3.78 1.65 3.95 1.72 4.15 1.42 4.13 1.60 4.00 1.60 

Animal welfare 

certification 

5.18 1.38 5.02 1.40 5.04 1.40 5.06 1.43 4.76 1.56 5.02 1.43 

Conservation  5.10 1.43 5.05 1.30 4.95 1.37 4.37 1.53 4.71 1.50 4.84 1.45 

Regarding the importance of the characteristics ascribable to the fish, it can be noted that in all 
countries that the highest mean value of importance is associated with the items “value for money”, 
“general appearance”, “texture”, “origin and traceability” of the product, to the endowment of a 
“certification of sustainability” and to the “health-nutritional aspect”. Italy has the highest mean values 
for environmental, health-nutritional and sensory aspects.  

In general, consumers are more worried about the negative consequences of fishing on marine 
resources, than those of fish farming on the environment. The concern is higher in France and 
Germany. In general, respondents believe that fish consumption has more benefits than risks. The 
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benefits are more appreciated in Spain and Italy. In general, consumers have confidence in their own 
ability to cook fish and evaluate the quality of the fish before buying it. Overall, consumers consider  

"save time" and -"ready to cook" characteristics unimportant as well as the low price and branded 
products (Table 7). 

 
Table 7: Agreement with different statements in fish selection (1 = strongly disagree; 7 = strongly agree ) 

*Has a discounted price; ** I easily change my fish selection in case of discounts; the first one wants to measure the 

Items  Italy Spain France Germany UK Total  

 mean s.d mean s.d mean s.d mean s.d mean s.d mean s.d 

Taste over nutrition 4.34 1.50 4.44 1.52 4.83 1.45 4.98 1.28 4.78 1.43 4.67 1.45 

Discount effect** 4.24 1.47 4.12 1.54 4.68 1.48 4.23 1.38 4.5 1.47 4.35 1.48 

Discount*  4.94 1.44 4.69 1.42 4.91 1.45 4.10 1.60 4.49 1.52 4.63 1.52 

Versatile  5.34 1.19 5.64 1.33 5.46 1.30 5.43 1.11 5.5 1.26 5.48 1.24 

Brand preference 4.97 1.24 5.16 1.30 4.76 1.30 4.90 1.21 4.82 1.28 4.92 1.27 

Brand loyal 4.86 1.33 4.87 1.38 4.77 1.35 4.83 1.22 4.58 1.42 4.78 1.34 

I like to cook 5.24 1.49 5.31 1.52 5.30 1.47 5.28 1.40 5.19 1.57 5.26 1.49 

New format 4.92 1.30 5.02 1.42 4.88 1.38 4.94 1.26 4.74 1.47 4.90 1.37 

Organic food 4.51 1.45 4.32 1.44 4.61 1.52 4.34 1.50 4.23 1.58 4.40 1.50 

Creativity  5.11 1.35 5.10 1.36 5.05 1.35 5.08 1.26 4.78 1.41 5.02 1.35 

Fishing effect 4.16 1.50 4.11 1.50 4.78 1.46 4.53 1.31 4.17 1.46 4.35 1.46 

Farming effect 3.83 1.43 3.93 1.45 4.52 1.40 4.21 1.34 4.17 1.38 4.13 1.42 

Omega 3 5.61 1.25 5.61 1.34 5.33 1.35 5.46 1.19 5.51 1.30 5.51 1.29 

Evaluation fish 5.18 1.19 5.20 1.28 5.11 1.24 4.80 1.17 4.97 1.33 5.05 1.25 

Ready to cook 4.71 1.31 4.83 1.31 4.76 1.35 4.56 1.36 4.50 1.29 4.67 1.29 

Save time  4.01 1.57 3.64 1.64 3.93 1.67 4.39 1.39 4.39 1.54 4.07 1.59 

Availability of fish 5.06 1.21 5.37 1.33 4.88 1.28 4.87 1.21 5.33 1.24 5.09 1.27 

Label  5.35 1.28 5.24 1.35 5.07 1.40 5.11 1.23 5.00 1.43 5.16 1.35 

Local commerce 4.88 1.31 4.97 1.31 4.84 1.32 4.69 1.21 4.65 1.38 4.81 1.31 

Negative substance 4.11 1.38 4.35 1.39 4.15 1.51 3.96 1.35 3.70 1.54 4.05 1.45 

Fridge space 4.44 1.42 4.48 1.43 4.64 1.42 4.95 1.28 4.41 1.50 4.58 1.42 

Information label 4.40 1.79 4.17 1.68 4.05 2.00 4.04 1.71 3.69 1.86 4.07 1.79 

No waste 5.24 1.30 5.16 1.31 5.13 1.34 5.13 1.25 5.51 1.26 5.23 1.29 

Trust to cook 5.27 1.25 5.33 1.28 5.12 1.23 5.07 1.19 5.24 1.35 5.20 1.26 

No time 4.83 1.46 4.51 1.40 4.61 1.45 4.33 1.49 4.13 1.60 4.60 1.45 
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importance that the application of a reduced price has on the purchaser and the second wants to measure how much the 
consumer is susceptible to the effect of the discount. 

 

 

3.2 LCA segments 

Latent class analysis was performed on 42 items for the European consumer segmentation and 27 
items for the single countries (please see Table 8 for the items). Using the information from EFA and 
CFA we have been able to obtain a first selection of items to be included in the latent class analysis 
(please see section 2.5.1.). A second selection of items was obtained on the basis of LCA: all those 
items that had a high probability on the neutral modalities of the Likert scale were eliminated (e.g. 
farming and fishing effect, save time item etc.) leading to a final selection of 27 items used in country-
LCA. The items, as discussed above, reflect established benefit-behavioural, and psychographic 
segmentation criteria, useful to the identification and exploration of subgroups of consumers, i.e. 
segments.  In Table 8 the items and respective variable labels are reported. The items used for single 
country analyses are marked with an asterisk.  LCA were performed overall and stratified by country.  
In each country individuals were assigned to one of the latent classes based on their highest posterior 
probability of class membership derived from their response to the items.  

In addition, for each country, the multinomial logistic regression model is applied to evaluate the 
associations between classes predicted by LCA and predictors (i.e. independent variables). In 
particular, the dependent variable (outcome) was the membership class predicted by LCA (i.e. 
segment), while the independent variables were: family size, general consumption of fish, children 
eating fish, age, grocery shopping (euro), single fish species consumption (i.e., salmon, seabream, 
seabass, cod, trout, herring) (see Table 9 for details). If our segment profiles are meaningful, that is 
explaining/able to predict actual consumption behaviour we should find a coherent pattern between 
preferences/benefits expected in the various segments and their consumption and sociodemographic 
combinations. 

To gain degrees of freedom, the 7-point Likert scale for frequency of consumption of individual species 
was rearranged into four categories (≤low, medium-low, medium-high, high) while the one for the 
“general consumption” variable was collapsed into three (low, medium, high) categories. The age 
variable was divided into five classes (i.e. [18-24), (25-34], (35-44], (45-54], >54). To take into account 
the influence on consumption habits resulting from the presence of children (≤ 12 old years), a new 
categorical variable has been constructed using information on the presence of children eating fish 
“no” (children do not eat fish), “none” (no children in family) and “yes” (children eat fish). The class 
"low consumption”, “young”, “consumers and no children in the family" group was used as the 
reference category. As we will see in the following paragraph, the segment called “indifferent” is 
present in all countries. For reasons of easy and best comparison, this segment has been chosen as the 
reference category for the multinomial logistic regression.  
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Table 8: Items used in LCA models (single country – European segmentation) 

Variable label  Item  

No calories Low in calories 

No smell Free of smell 

Discount Has a discounted price 

Animal welfare Has an animal welfare certification 

Discount effect I easily change my fish selection in case of discounts 

Low price I will give up high quality for a lower price 

Organic food I believe that organic foods are better than conventional foods 

Fishing Fishing has negative consequences on marine resources 

Farming_effect Fish farming has negative consequences on the environment 

Negative substance Eating fish would expose myself to substances (e.g. mercury, antibiotics, etc.) risking 

negative consequences on my health. 

No time 0* Preferably, I spend as little time as possible on meal preparation 

Ready_eat_charct* Ready-to-cook fish would alter the original product characteristics. 

No waste I try to generate as little waste as possible 

Fridge space I have a lot of room in the fridge to stock extra grocery products 

Nutrients.0 I inform myself on the nutrients that I can assimilate from food 

Save time I prefer to eat easy-to-cook fish because it allows me to save time. 

Sustainability * Sustainability certification 

No time take no time to prepare 

Omega 3* Eating fish containing omega-3 oils benefits my health 

Fish evaluation * I feel confident in evaluating the quality of the fish 

Trust to cook* I feel confident in cooking fish 

Availability * Fish is easily available 

Label* I read the labels of the products I buy 

Local* I try to buy products that support the local communities 

New formats* I like to try new fish formats and species 

Taste over nutrition* I choose products for their taste rather than for their nutritional value 

Versatile* Fish is versatile to cook 

Value for money * Value for money 

Preferred brand * I prefer fish products brands/sellers that I am familiar with 

Brand loyalty* I am willing to make an effort to search for my favorite fish/brand 

Creativity* I like to put creativity into meal preparation 

Like to cook* I like ti cook 

Appearance * General appearance (e.g. bright and vivid colors of the fish) 

Conservation* Easy to conserve for future use 

Easy to cook* Easy to cook 

Easy to digest* Easy to digest 

Natural* Has only natural ingredients 

Healthy* Is healthy 

Environmental friendly * Is produced/packed in an environmentally friendly way 

Nutrients* Contains essential nutrients (e.g. phosphorous, Vitamin D, Iodine and Omega 3 oils) 

Texture* Pleasant texture 

Traceability * Has a guarantee on traceability and origin 

*Item used also for the detached LCA by country 

The coefficients of the model are interpretable as expected outcome variation in odds ratio (OR) terms 
(OR= exp (βj), from the reference category) per unit increase of the associated predictor, keeping fixed 
the others in the built-in model. Concerning the results, in all countries, family, children  
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(<12 years) eating fish and grocery shopping variables were not statistically significant. The significance 
of the remaining variables varies by country and by nature of the variables, in particular the level of 
fish consumption by species and by age categories. 

The results obtained from the multinomial logistic regression model (especially OR) and from the 
calculation of descriptive statistics (mean value and relative frequencies in each class) are used to 
characterize the consumer profile (market segment) in more detail (detailed results of the regression 
are available on request).  

To obtain an improved description of the segments, we calculate frequency and mean of some socio-
demographics (gender, family size, income, education), geography (presence of coastline and 
urbanization) and consumption (i.e. usage) variables (general fish consumption, format of fish etc.), 
preference for boneless, wild/farmed and traditional products. In case a variable was not statistically 
significant in the multinomial logistic regression model, mean and frequency were calculated in order 
to obtain all the information we needed to describe the segments. 

 
Table 9: Variables names and measures 

Variable used in the 

model 

Measures 

Segments 
Categorical Variable. It have seven category for Italy, six for Germany, Spain and 5 for France and U ; 

reference category = indifferent  

Family size Numeric variable (integer, from 1 to 12) 

Age Categorical variable defined in 5 classes [18-24), [25-34), (35,44], (45-54], >54; reference category =[18-24) 

General consumption of 

fish 

Categorical variable defined in 3 classes of consumption state: low (L); medium (M), high (H) with 

reference category = low 

Children eating fish 
Categorical variable with 3 categories that defining eating state: no, none < 12, yes, with reference 

category: no. 

Grocery shopping (euro) Continue variable  

Single fish species 

consumption 

Categorical variable with 4 categories defining consumption: low (L), medium-low (M-L), medium-high (M-

H), high(H) 

Variable used to 

describe class  

Measures 

(Mean or Percent frequencies) 

Gender Binary variable: male(M); famele(F) (Percent frequencies) 

Age Numeric (integer) variable (mean of the class) 

Instruction 
Categorical variable with 4 categories: low (L ), medium-low(M-L), medium-high (M-H), high(H) (Percent 

frequencies) 

Wild/Farmed 
Categorical variable with 3 categories defining preference product: Wild, indifferent, Farmed (percent 

frequencies) 

Boneless 
Categorical variable with 3 categories defining preference product: yes, indifferent, no (Percent 

frequencies) 

Traditional 
Categorical variable with 3 categories defining preference product: yes, indifferent, no (Percent 

frequencies) 

Trend Categorical variable with 3 categories: descreased (-), unchanged (=), increased (+) (Percent frequencies) 

Geographical area Categorical variable with 3 categories: urban, intermediate, rural (Percent frequencies) 

Purchase location 
Categorical variable: Super/hypermarket, Fishmorgen, Fish/local market, food frozen shop, organic shop, 

online (Percent  frequencies ) 

Information source 
Categorical variable: Family, supermarket in store promotion, mass-media advise, social-media advise, fish 

seller, Doctor, Fish industry, friends, ONG (Percent frequencies) 

Consumption by species 

by format 
Binary variables: 1=no, 2=yes (Percent frequencies) 

In a pre-processing step, we decided to transform 7-point into 6-points Likert scales by collapsing the 
5 and 6 modalities, in order to increase segment interpretability. Since the number of latent classes 
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cannot be estimated as part of the LCA, we performed a LCA sensibility analysis by evaluating models 
from 1 to 14 classes and defining the number of classes based on statistical and substantive  

 

grounds. For the purpose of statistical model selection, we used the Bayesian information criterion 
(BIC) and we considered the relative improvement in model fit (based on the log likelihood-function). 
In addition, we evaluated the competing models in terms of usefulness and interpretability. Finally, we 
found the 11-class model in Europe to allow an adequate representation of the data and to permit 
good differentiation of the posterior probability classes (profiles or segments). Country analyses tend 
to yield fewer classes, e.g. in Italy we have identified a 7-class model, in Spain and Germany 6 class 
model, while in France and UK we have identified 5 class models. 

Before we go into detailed country segment descriptions, a note on the interpretation of results is 
appropriate. For reasons of parsimony, in the following we will only report the main characteristics 
and patterns, as indicated by respondents, to support the construction of our segment profiles. The 
profiles are complemented with some key sociodemographics and linked to consumption patterns. For 
the full list of variables and detailed information (as well as probabilities of inclusion) please see 
Appendix 3, Tables 13-18. Of note, the segment profile is a combination of items which the 
respondents value highly and/or what they do not consider important. Members inside the segments 
share the same profile while their profiles are distinct across the segments (i.e. within- group 
homogeneity and statistically significant between-group heterogeneity). We turn now to a detailed 
description of single country- and the overarching European segmentation. 
 

3.2.1 Italy  

We identify 7 distinct consumer segments in Italy,  as reported in Table 11 (for all details please see 
Appendix 3, Table 13). 

Segment 1, the health  & environmentally conscious consumer represents 13 % of the Italian 
consumers (trend: stable). Members of this segment are willing to pay (second highest expenditure for 
fish in Italy) for beneficial effects for both personal and environmental health. Predominantly women 
aged 50 +  value items such as environmentally friendly, sustainability and natural ingredients, 
nutrients,  easy-to digest characteristics highly. Appearance and traceability are also important to this 
segment, pointing to critical evaluation and check of quality/safety issues related to fish. They prefer 
wild fish, boneless and traditional recipes. Their favorite place of purchase is the supermarket/fish 
monger which are also their sources of information. The segment’s usage rate is medium-high. Of note, 
consumers here like all fish species (although they consume seabream and seabass most) and buy a 
broad range of formats. The women and their small families (3 persons) reside in bigger urban centers, 
with children who are grown up but still live at home.  

The brand-convenience-taste consumers reflect only a small but growing portion of the Italian market 
(7 %). This group of young consumers with small families declares to have a preferred brand and to 
favor taste over nutritional aspects. Highly important to them are availability of the fish, new formats, 
labels and omega 3. The consumers here also value fish products that take little time to prepare while 
nutrients or sustainability claims are of no importance to them.  Consistent with a brand buyer is also 
the fact that these consumers are not self-efficacious– they rely instead on the familiarity and security 
that comes with a preferred brand and label (another aspect of “convenience”).  In line with this profile 
is the supermarket as the only place of purchase, which is also, together with advertisements, the 
segment’s main source of information. People in this group live predominantly in rural areas of the 
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country. The favorite species are salmon (ready-to-eat/to cook, fresh fillet), seabream (fresh fillet) and 
cod (frozen fillet) with overall medium consumption and average expenditure. 

 

The self-efficacious cooking artist, the third Italian cluster we describe, represents 14 % of Italian 
consumers (trend: growing).  Here we find the self-efficacious (all items that point to knowledge and 
evaluation of fish score high) relatively young male who likes to cook, is creative in meal preparation 
and looks for versatility. Consistent with the passion for cooking, saving time in meal preparation is 
unimportant to him. He looks for healthy products (with traceability) but also for a reasonable price-
quality ratio. He and his partner (or small family) live in coastal/rural areas as well as in urban centers. 
The favorite place of purchase is the supermarket or the fishmonger, the source of information is the 
label or the advice from the fishmonger. Chooses predominantly seabream, seabass and cod in a wide 
range of formats (except ready to eat). Fish expenditure is average, in line with the fact that those who 
have more knowledge of fish can find more alternatives among available products. 

The local connoisseur represents the biggest segment in Italy (24%/growing). This is the group of 
consumers who know everything about fish (high values across self-efficacy items), use its versatility 
and experiment with new formats or recipes. Relatively young women here (with small family) strongly 
emphasize the health-nutritional aspect and underline easy digestion. This group of consumers also 
favours local origin. They pay attention to environment and sustainability issues and indicate the 
preference for a (local) brand or seller.  Emphasizing value for money, they do not trade off quality for 
price (but would instead go for a cheaper species or stock the fish in order to be flexible). They prefer 
wild fish, are indifferent to bones, and are inclined to traditional preparation. Their consumption is 
medium-high (mainly seabream, seabass, less cod and salmon in a wide range of formats) with an 
expenditure that is the highest across all Italian segments.  These consumers buy in the supermarket 
or at the fishmonger and do not indicate any sources of information. 

Price-wise convenience consumers (14%/stable) represented in segment 5 are very price conscious, 
reflected also in their low expenditure on fish. People here are not knowledgeable about fish. They 
strongly underline health, easy-to-cook characteristics and texture. In line with this profile is their fish 
selection – they favor cod and salmon (fresh and frozen fillets but also canned, smoked, ready-to-
cook/ready-to eat). Both genders aged 54 + are represented here, mainly living with one grown up 
child in rural and urban areas. Preferably they buy in supermarkets which are, together with 
advertisements, also the source of information. 

Segment 6 is a representation of self-efficacious pragmatic fish consumers, a large (23%) and growing 
segment with high fish expenditure. They value the health benefits of fish, look for conservation and 
versatility. Preferences here bring together the health of both, individuals and the environment, added 
is a strong emphasis on value for money. Although this segment is knowledgeable about fish and its 
preparation, the profile seems to reflect a pragmatic instance of “having to eat and cook fish” without 
related pleasure of doing so.  In fact, this segment has only two favorite species, namely salmon and 
cod, which they consume frequently, predominantly as fresh/frozen fillets. Women aged 45 + with 
small families, medium-high education and income represent the sociodemographic profile of this 
segment best.   

Finally, the group of indifferent consumers is the smallest group of consumers (6%/stable), 
represented by relatively young male with small family living in rural or intermediate areas of Italy. 
Their favorite place of purchase is the supermarket. They consult the label or ads for fish information. 
Species include seabream and salmon and their expenditure is among the lowest across the segments. 
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3.2.2 Spain  

Latent class analysis identifies 6 segments in the Spanish market (for all details please see  Appendix 
3, Table 14). 

Segment 1 represents brand/seller “dependent” high quality consumers who are not self-efficacious 
(23%/growing). The preferred “brand“ here is either the shop/seller or the brand itself. Consumers do 
not feel on the safe side regarding fish evaluation and preparation and thus rely on the trusted 
seller/brand of whom they learn. They give importance to inclusive health (individual and 
environment) and have a broad quality understanding for which they are ready to pay.  This segment 
shows high fish consumption and the highest expenditure for fish. Consistent with the fact that they 
like to cook but do not indicate corresponding competence they go for a very limited range of species. 
They buy in supermarkets or at the fishmonger and listen to the advice of the fishmonger or seller. 
Women aged 46 + with small children (who eat fish) and low-medium education but relatively high 
income best represent this group of consumers. Favorite species are seabream (whole/fresh fillet) and 
cod (fresh/frozen fillet, dried). 

Self-efficacious selfish brand buyer (23%/growing): also this group of consumers has a preferred 
brand/seller but it is, as compared to segment 1, self-efficacious. It is “egoistic” in terms of health 
orientation as only items which focus on individual health are important (while environmental 
attention is unimportant) to this segment. Men around 55 here take care of their family which lives in 
cities close to the coast. They are medium seabass and salmon consumers who spend relatively little 
on fish.  

The independent “good for me” connoisseur (9%, growing) values taste and nutrition equally. 
Members of this segment love fish (sensory appeal) and they value its benefits for health. They cross-
check on labels and expect a guaranteed origin. In line with this, the segments favorite species is wild 
fresh seabass which is consumed in high quantities. Women aged 48, living with family in cities at the 
coast are willing to spend for their selected premium seabass which they preferably buy at the 
fishmonger or in the supermarket. 

The consumers in the 4th and biggest (29 %, stable) segment in Spain are directed towards nutritional-
digestive and inclusive health (360 degree-health). Consistent with this emphasis is the importance 
given to origin and traceability. Value for money is crucial to this segment, and they value conservation. 
Their medium-high fish consumption is reflected also in a relatively high fish expenditure mainly spent 
on fresh seabream and salmon (fresh/smoked). Young women here take care of their families with 
young children. 

(Salmon) Cooking artists (9%/stable), very young couples (24 +), like to cook and trust in their 
competence of fish (salmon) preparation, they are creative and experiment with new formats, and 
they emphasize versatility.  None of the health related items is of importance. The young couples go 
mainly for wild salmon (medium –high consumption) in the supermarket. Salmon is the dominant 
species they buy in all formats. Consistent with the artist stance is also the (low) use of an exotic species 
such as herring. The main source of information is the seller.  

The indifferent (7%/stable), with medium-low consumption of salmon and cod, spends little on fish. 
Typically consumers here are young male, small family size, low education level living in urban centers 
in the countryside. 
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3.3.3 France 

In France, 5 distinctive segments are identified with LCA (for all details please see Appendix 3, Table 
15). 

The good for me health consumer represents 29 % of the French market (trend: stable) that expects 
mainly health benefits from fish consumption and looks for guarantees in terms of sustainability 
certifications and traceability.  Predominantly consisting of male in their fifties, highly educated and 
with high income, this segment appreciates “easy-to-cook” products and emphasizes value for money. 
It is characterized by low-medium consumption and low expenditure for seabream (either fresh fillet 
or ready-to-eat). Shopping for two, predominantly in supermarkets, these men use the label or the 
seller for information.  

The segment of the health oriented (selfish), (not creative) cook (23%/growing) is medium-high in fish 
consumption and the highest in expenditure. Women aged around 45 highly value the health benefits 
of fish, they like cooking and the variety and versatility that comes with many species and a wide range 
of formats (herring, cod and seabream) in traditional preparations. They purchase in the supermarket 
for a small family and take information from the label and the seller.  

The cooking artist represents around a quarter of fish consumers in France (trend: stable). This profile 
cuts across all ages, also the very young. They choose carefully, go for high quality for which they are 
ready to pay and they consult many information sources. Health is not on the agenda of this segment 
and they have no environmental concerns. They shop for seabream at the supermarket or at the 
fishmonger. The couple prefers fresh, but they are flexible and willing to try different formats and 
recipes.  

Self-efficacious convenience consumer  to whom, beyond inclusive health, convenience is central 
(31%/stable). They give importance to each and every aspect and thus represents very demanding 
consumers. This consumer critically checks the expected quality: reads labels and values certificates 
and guarantees. Medium consumption of varied fish species and broad range of formats (reflecting 
convenience), and second highest expenditure on fish. Relatively young women and men are 
representing the class, living in the countryside/intermediate cities in small families. 

The indifferent in France are the smallest group of consumers (7%/stable). The class is on a medium-
low level in fish consumption and the lowest expenditure for trout, salmon and cod. Prefer mainly in 
fresh and frozen formats. The segment is predominantly young singles or couple, living in the 
countryside in smaller cities.  

In all segments salmon and trout is consumed. The species mentioned above distinguish the segments 
from this overall baseline consumption. 

 

3.2.4 Germany 

For the 6 segments constructed in Germany full details are depicted in Table 16, Appendix 3.  

Among the 6 segments in Germany we identify the cooking artist (12%/stable) who is loyal to a 
brand/seller and gives importance to local origin. Consumers in this segment share the characteristics 
that cut across-countries for the cooking artist: they like to cook/are capable of preparing fish, value 
versatility, are creative and ready to try new formats. Taste here clearly dominates nutritional aspects 
(only Omega 3 is of importance). Consumers in this segment are not  
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price sensitive, a fact reflected also in the highest fish expenditure across German segments. They 
prefer fresh fish, medium usage rate, mainly salmon but also the more “exotic” seabream (the only 
segment in Germany) and seabass. The class includes both genders, they are young, live with a small 
family with smaller kids in cities in the countryside.  

Healthy & environmentally-conscious consumers make up a third of the German market (growing). 
To consumers in this segment, a healthy diet and a natural product and the texture are central. Health 
here is inclusive of the environment, consumers value sustainability certification and put emphasis on 
a guaranteed origin. They are not self-efficacious and thus trust their “seller/brand”, but also consult 
the label and ask for guarantees.  The group is ready to pay for the value they ask for, i.e. a healthy & 
environmentally safe diet, which is reflected in high fish expenditure. The class includes both genders 
aged over 54 involved in decisions and patterns of fish consumption (salmon, trout and seabass; fresh 
and frozen); consistent with their health focus their consumption is medium high. 

The convenience- brand loyal consumer (23%/growing), looks for value for money. Brands provide the 
benefits she asks for: nutrients, sustainability certification, traceability, label. Ready-to-eat is 
emphasized which together with fresh formats may satisfied her want for creativity. Predominantly 
relatively young female living in a two-person-household in cities in the countryside with lower fish 
expenditure and medium fish consumption represent this cluster best. The members of this segment 
shop in supermarkets where they get information in-store, from the seller or from the label. 

The fourth segment comprises healthy cooking artists who like variety.  Being a premium segment in 
terms of expenditure, this profile unites the cooking artist with a focus on health. Versatility is 
important, but experimentation is also reflected in a broad range of species and formats. The socio-
demographic profile of women over 54, with medium high education, in 2 person-households, is very 
much in line with this segment. 

Cheap brand and taste consumer (16%/stable): People in this segment have learned the claims of 
their preferred brand (but they are not knowledgeable about fish), omega 3 and tasty, they are price-
conscious and, overall, seem to go for an easy buy without much involvement or major decision 
criteria. Fish here offers the best compromise between health and taste. No importance is given to 
origin and traceability. Male in their forties (couple) spend little for medium-low consumption. 

The indifferent present around 7 % of the market, predominantly young and single. Medium 
consumption, relatively high expenditure and a broad range of species and formats.  

Of note, herring is consumed in all segments. The species mentioned above distinguish the segments 
from this overall baseline consumption. 

 

3.2.5 UK 

5 segments represent the British fish consumers best (for all details please see Appendix 3, Table 17). 

Healthy convenience consumers (22 %, growing) have their focus on “easy” to cook, to stock, to use 
(versatile). Health is also central, with a strong focus on digestion and environmental concern and the 
request for traceability. The segment is characterized by medium consumption and highest 
expenditure on fish across the segments. Women,  aged above 50 with medium-high education and a 
2-person household describe the segment best.  Members of this segment appreciate wild fish; their 
favorite species are seabream, seabass – fresh fillets, ready-to-eat, whole fish. 
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Selfish health & convenience consumers, the biggest segment (43 % , growing) are typically younger 
couples with medium – low income but relatively high expenditure on fish. They are informed and are 
consulting many information sources, do not trade off quality for price and are indifferent to brands, 
origin and traceability. The focus is on health, but also easy to cook, versatility, and conservation are 
important. Consume salmon and seabass in medium quantity. This segment is similar to segment 1 in 
convenience but health is not inclusive and more focused on nutrients than on digestion and its 
information behaviour is more extensive.  

Cooking artist (8 %/stable trend). Similar to her counterparts in the other countries, the British cooking 
artist likes to cook and to experiment with new formats. Taste is an important theme, while she is 
indifferent to health and environmental concerns; dietary issues are not important. British cooking 
artists are not really knowledgeable about fish. Women aged 44+ in small families with children eating 
fish do best describe the sociodemographic characteristics. Prefer wild, favorite species seabream and 
cod. Given the low income she really likes and spends (over proportionally) for fish. 

Self-efficacious & local ecologist (13 %/growing segment) are very young singles or 2-person 
households. They are knowledgeable and environmentally conscious. At the same time they give much 
importance to the local context. The segment members enjoy cooking and they trust in their meal 
preparation. Medium consumption of salmon, seabream, seabass, but with low expenditure. 

The segment of indifferent (14 %, growing) is composed of young male, single or in a household of 
two, and low to medium education. Prefer salmon and cod, ready to eat, ready to cook. Medium 
consumers, low expenditure. 

In all segments cod is consumed. The species mentioned above distinguish the segments from this 
overall baseline consumption. 

 

3.2.6 Europe 

We construct 11 European segments which are briefly discussed here below (for all details please see 
Appendix 3, Table 18 ). 

The salmon fan segment (9 %/growing), in line with the only species it consumes, values highest omega 
3, availability, versatility and value for money. These consumers also clearly favor taste over nutritional 
aspects. Consumers here are women in their forties, living in households of two persons with medium 
– high salmon consumption of all formats and relatively high expenditure. In terms of relative 
composition, this segment is very prominent in the UK (29 %). 
 
Segment two represents the self-efficacious inclusive health consumer, one of the largest EU 
segments (17 %, growing):  knowledgeable people who appreciate the health-nutritional aspect of fish. 
Dietary considerations are not important (e.g. nr. of calories). Health includes the wellbeing of the 
environment. People emphasize value for money, expect traceability and certification but are 
indifferent with regard to organic products. Male and female consumers aged around 50, with medium 
expenditure and fish consumption; favorite species are salmon, seabream, cod with wide variety of 
formats. Germans make up 24 % of this segment. 
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Cooks with inclusive health focus (11%) characterize segment 3. They enjoy meal preparation (but are 
neither creative nor knowledgeable of fish) and emphasize omega 3 and “easy-to-digest” attributes.  
Their overall important theme is individual and environmental health, and, importantly, animal 
welfare, which is cross-checked with label and certifications. The segment is not price sensitive and is 
ready to pay for the expected value. Relatively young men here take care of small families who live in 
urban centers in the countryside. Low-medium consumption, but relatively high expenditure on fish. 
UK dominated with 27% of consumers in this  segment (trend: stable). 
 
Tasty and easy quality (8%). To this segment value for money is important as are “easy to cook” and 
quick preparation of meals. Availability and conservation is stressed, emphasizing the 
time/convenience posture of the segment. Taste and texture are valued more than health aspects. No 
environmental concerns and also self-efficacy criteria are low/indifferent. Young male (early thirties) 
with medium-high education take care of small families. They prefer wild over farmed and spend much 
for taste and easy quality - high expenditure for medium-high fish consumption. Segment is mainly 
populated by French, Spanish and Italians (trend: increasing). 
 
Segment 5 is the 360 degree- health oriented segment (11%), which gives much importance to natural 
fish products.  Also “easy to digest” and nutrients are of utmost importance, as is the absence of smell 
and a guaranteed origin. It is the only segment where people also have a concern regarding negative 
effects of farming. Consistent with this preference they favor wild fish. The segment is characterized 
by medium-high fish consumption with corresponding high expenditure. Women in their 50s in 2-
people households with medium education represent best the demographic profile of the segment. 
Italians dominate this segment (trend: increasing ).  
 
Segment 6, one of the smallest in EU (5 %), is characterizing the innovative brand buyer. Consumers 
here have a favorite brand to which they are also loyal. “Claim”-related items are important but not 
supported by corresponding factual knowledge. People here are also the only ones to underline new 
dietary preparations (e.g. gluten free products), they prefer products that take little time for 
preparation, and they emphasize conservation and versatility. Time, overall, is an important factor for 
this group. The known brand is a response to this: choosing the familiar brand saves time in terms of 
reflection/selection and it is a guarantee for satisfied expectations. Consumption of this segment is 
high with corresponding highest expenditure across all segments. British, Italian and French women 
around 45, with small families make up this segment (trend: increasing).  
 
Indifferent: the majority of indifferent consumers is divided among UK (31 %) and France (27 %), 
followed by Spain and Germany (15 % and 14 %, respectively), with a stable trend. Only 12 % of the 
class is populated by Italian consumers.  This segment is characterized by male and female aged 18-
40, with low education and medium-low consumption. Expenditure, not surprisingly, is the lowest. 
 
Healthy convenience (6 %). Segment 8 consumers look for easy to cook meals that take little time to 
prepare, appreciate conservation and general health/environmental benefits. Being demanding on all 
dimensions, they are ready to pay for the corresponding products. As confirmed by high fish 
expenditure, consumers do not trade off value for money. Here young dads with medium-high 
education take care of their bigger families’ health by balancing it with the need to have meals easily 
and quickly prepared (trend: stable). Only Italy is underrepresented (16 %) in this overall balanced 
segment.  
 
This group – the local – natural brand/seller (5 %) - values “local” and natural highly. More than 
emphasizing the presence of positive nutrients and elements, consumers here emphasize the absence 
of ingredients and substances. They are self-efficacious, trust a certain – local – brand or seller to whom 
they are loyal. They also stress availability. Fish consumption is medium – low,  
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expenditure is at the lower level across segments. The sociodemographic show relatively young men 
and women in households of three holding a medium education level. German consumers account for 
27 % of this small segment (trend: stable). 
 
In this segment we find the cook with selfish health focus (8%) who likes taste and nutrition. Broader 
health, dietary or environmental concerns are not considered important. Consistent with enjoying the 
preparation and consumption of fish, this segment’s expenditure is medium-high with corresponding 
high expenditure. Relatively young Spanish women in small households without children best describe 
the consumers of this segment (trend: increasing). 
 
Cooking artists (17 %, stable) are creative, like to experiment with new formats, like to cook and are 
self-efficacious. No environmental and health concerns. Women in their fifties in small households (2-
3 members) with medium consumption and relatively low expenditure characterize this segment’s 
demographic profile. The majority of the class is made of Italians, while the minority comes from UK.  

Table 10 presents a summary of the segments identified in the single countries and in the “total” EU 
countries under study.  As is clear from this table and the discussion above, some segments are cross-
national or pan-European, while others are specific to a few/only one country. 
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Table 10: Overview of single country/EU segmentations 

ITALY 

Health & 

environmentally 

conscious 

Brand-

convenience-

taste  

Self-efficacious 

cooking artist 

Local 

connoisseur 

Price-wise 

convenience 

Self-

efficacious 

pragmatic 

Indifferent     

SPAIN 

Brand/seller 

dependent high 

quality 

Self-efficacious 

selfish brand 

buyer 

Independent 

“good-for-me” 

connoisseur 

Nutritional, 

digestive and 

inclusive health 

(360 °) 

(Salmon) 

Cooking artist 
Indifferent      

FRANCE 
Good for me 

health 

Health oriented, 

selfish (not 

creative) cook 

Cooking artist 
Self-efficacious 

convenience 
Indifferent       

GERMANY Cooking artist 

Healthy &  

environmentally 

conscious 

Convenience-

brand loyal 

Healthy cooking 

artist 

Cheap brand & 

taste 
Indifferent      

UK 
Healthy 

convenience  

Selfish health & 

convenience 
Cooking artist 

Self-efficacious  

&  local 

ecologist 

Indifferent       

EUROPEAN Salmon fan 
Self-efficacious 

inclusive health  

Cooks with 

inclusive health 

focus 

Tasty & easy 

quality 

360 ° health 

oriented 

Innovative 

brand buyer 
Indifferent 

Healthy 

convenience 

Local- natural 

brand/seller 

Cook with 

selfish health 

focus  

Cooking artist 
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Firstly, in line with a well-established association of health and fish consumption (Verbeke et al., 2008), 
we find many shades of health across segments and countries. Health in our segments is referred to 
“egoistically”, i.e. in terms of personal health (nutrients; digestive health, low in calories); it is reflected 
in inclusive health as mirrored in individual and environmental “health”, comprehensive of animal 
welfare (item available only for the EU segmentation). The segment combinations emphasize multiple 
facets, e.g. healthy & environmentally conscious consumers in Italy, Germany and EU, health-oriented 
cooks in Italy and in France, a segment having a 360-degree health orientation in Spain and in the EU 
and many more.  Overall, however, animal welfare, or the negative consequences of farming or 
overfishing are neglected themes for our respondents. Also, organic products do not emerge as being 
important to any of the groups.  

Secondly, in all countries except Italy we find a cooking artist (“a Masterchef”) who loves fish for its 
culinary/sensory characteristics and is highly involved with cooking. Thirdly, a group of “indifferent” 
fish consumers is present across all countries: consumers in these segments do not exhibit a clear 
pattern of health-, convenience-, taste-related preferences. Still, these groups represent low to 
medium fish consumers and, in some countries, large portions of the overall market.  

However, these segments cutting across the nations are heterogeneous in terms of the relative size of 
each segment and in terms of the demographic/consumption patterns as presented in Tables 14-18. 
The cooking artist, for example, seems to be a Millennial couple in France and Spain (focused on 
Salmon), while in Germany and the UK the artists are older (aged 34 + in Germany and 44 + in the UK) 
and predominantly female in the UK.  The group of indifferent fish consumers is very small in Italy, 
France, Germany and Spain (6 % or 7 % respectively), while it climbs up to 14 % in in the UK. In Spain 
and Italy, the indifferent are male in their late thirties, while in Germany and the UK this segment is 
very young (aged 24) and growing. 

Other general patterns concern the presence of “brand” buyers in various combinations. The 
combination comes mainly with convenience and a trend-seeking attitude (innovation in EU), but also 
with high-quality expectations and taste.  

The simultaneous focus on health and convenience, a priori seen as incompatible in literature (Olsen 
et al., 2009) is an interesting theme which emerges in the UK and in EU. With regard to other 
differences, we do not find evidence of convenience in Spain, and price-oriented clusters exist only in 
Italy and Germany. Italy and Germany show similar segments of healthy & environmentally conscious 
consumers as well as health- instead of taste-oriented cooking artists. Spain and Italy have the 
connoisseurs in common, people who derive benefit from highest quality and sensory /taste attributes 
of fish. As one would expect, in these two markets self-efficacy as a general trait is much higher than 
in the other countries under study.  

Other segments, for example the self-efficacious local ecologist, a very young segment, is present only 
in the UK, as is the price-oriented convenience buyer in Italy or the cheap brand & taste seeker in 
Germany. 

Commonalities across the markets may help interested firms identify avenues for international 
expansion. Similarities enable the firm to address the segment needs with a more or less standardized 
marketing program, and therefore offer a relatively straightforward way to achieve growth abroad. 
Differences, instead, may point to emerging trends and may be used for inspiration for product 
development and additional segments to come up with. For example, while the young “Masterchef”-
type of cooking artists and the “connoisseurs” appreciate taste and sensory appeal,  
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the “connoisseurs” are more traditional and do not enjoy creative cooking. They are also very different 
regarding both the socio-demographic profile and the species they use. In general, young people 
represent important portions of the market which need to be catered to as they present the market 
opportunities of tomorrow.  

The many shades of health also evidence how important positioning and marketing activities are in a 
differentiated market. As mentioned above, health benefits may be associated with nutrition, diet, 
digestion, absence of negative substances, environmental and animal health. It is important to 
understand the differences: selfish health consumers will not value environmental claims while for 
inclusive health consumers these are a must. Still, the theme of environmental health may be also 
linked to personal health and safety so that firms should be wary about the risk of overemphasizing 
environmental benefits over other benefits sought by the consumers.  Care of purely environmental 
items is stressed by only one segment across all countries (UK). Moreover, the above mentioned 
combination of health and convenience shows an interesting theme. It illustrates that convenience 
food producers should not only focus on the time/effort and taste dimension (or appeal to children) 
but that healthy convenience is another facet of convenience food that is valuable in two countries 
(Italy/UK) and in the overall EU segmentation. One remaining question is also whether and how to 
convert portions of passive (indifferent) into active consumers, to further develop overall market 
potential. 

 

3.3 Matching segments and products/firms via multinomial logistic regression  

Multinomial regression was employed not only to integrate segment information (please see 
paragraph 3.2.), but is also employed in a subsequent step for the match of segment (demand) and 
product/firm (supply side). The company interested in an identification of the most attractive 
consumer segment for the firm’s offering, i.e. the match of segment profile and product 
characteristics, will select the variables which best describe the product, e.g. wild/farmed, species, 
branded/unbranded, claims used (Omega 3, new recipe, easy-to-cook etc.) and choose the target 
country (France, Italy, Germany, Spain, UK). 

Once the company has selected the variables (X) – for our example in Figure 4 below – Spain (market), 
salmon (species), traditional preparation, branded, wild, origin, omega 3 (claims),  the estimated 
coefficients of multinomial logistic regression will be employed:  

𝑙𝑜𝑔𝑖𝑡(𝑃) = ln(𝑂𝑑𝑑𝑠𝑖) =  (𝑙𝑛
𝑃(𝑐𝑙𝑎𝑠𝑠𝑖)

𝑃(𝑐𝑙𝑎𝑠𝑠𝑟 )
) = X𝛽𝑖 

 where  𝑖 = 1, … , 𝑘 − 1, k = number of classes discovered by LCA, r = reference class, X is the design 

matrix (with the independent variables) and i is the coefficients vector for the modality logit i 

Finally, we compute the membership probabilities  �̂�𝑖 =  
𝑒𝑋𝛽

1+𝑒𝑋𝛽  (by coefficients) for each i class in 

order to obtain the results in terms of best class, i.e. the best membership probability, in other terms, 
the “best” segment. From the algorithm we obtain the association between product characteristics 
and the segment, according to the best fit (highest membership probability).  

Such a fit leads to success in this segment (i.e. market). Additionally, the model will indicate – based 
on firm and product characteristics -  which product or marketing elements should be improved and/or 
added to increase the fit, and it will yield an estimate about segment (i.e. market) size and segment 
growth. Such information is essential because the fit is a necessary, but not sufficient, condition for 
sustainable product/firm success. Of course, the segment must be economically  
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attractive and it must be accessible for the firm.  The segments’ profiles provide also details on how to 
best access the segment, e.g. which communication and media to use, whether to innovate through 
packaging or through product features etc.  

This step corresponds to targeting, i.e. the selection of the most attractive market segment(s) for the 
firm and informs about positioning, i.e. the overall marketing program to address the segment 
needs.  

Here follows an example on how the match is actually set (Figure 4). In this example case for Spain, 
the best fitting segment is the fourth: “360 degree health (nutritional digestive and inclusive  health)” 
with probability membership equal to 0.80. This segment (360 degree-health) however is present also 
in EU. 

  Figure 4:  Graphic results of the match between product firm and consumer segments   

 

 

 

 

 

 

 

 

 

 

 

 

 

 4. Conclusions 

A LCA was conducted using a sample of 4000 representative responses collected from fish consumers 
involved in fish purchasing in five European countries, i.e. Italy, France, Spain, Germany and the UK. 
We identify distinct and meaningful segments for the single countries and an overarching European 
segmentation. Segment profiles include expected benefits, usage patterns, sociodemographic 
information etc. of the segments’ consumers. 

Our findings show segments that cut across various countries (e.g. cooking artists, the group of 
indifferent consumers) but also groups that are idiosyncratic to one or a very few countries only (e.g. 
the local connoisseurs; the local ecologist in the UK; the convenience & health oriented cluster).  

Spain Consumer Segments 

 

1. Brand/seller -dependent high 

quality 

2. Self-efficient selfish brand buyer 

3. Indipendent « good for me » 

connoisseur 

4. 360-degree health 

5. Cooking artist 

Multinomial logistic 

regression 

coefficients  

The best segment is the fourth – 360 ° 

health -  with a membership probability 

equal to 0.80 

Firm 

 
 

Species: e.g. Salmon 

Target market : e.g. Spain 
Consumption:  Medium-High 
Product characteristics : traditional 
preparation, branded, boneless, 
wild, origin, omega 3 
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The segmentation profiles are valuable for new product development and commercialization activities 
in general as they provide firms with a better understanding of their primary markets as well as with a 
comparison with other markets and segments. Armed with insight on expected benefits and reasons 
for fish choice and actual consumption behaviour, firms get actionable input regarding the key decision 
of selection of country market(s) and/or consumer segment(s) and respective positioning and 
marketing programs. The model, however, goes a step further and proposes the “best” match (i.e. 
targeting) of segment with company offering (through multinomial regression). The match will further 
be developed in the decision support system (PrimeDSS) in WP6.  

Using the results of the segmentation and the algorithm for matching consumer profiles with 
product/company attributes in five countries and in Europe, the DSS user will get clear advice on which 
segment(s) to target and indications of whether and how to improve the product or the marketing 
program (also internationally).   

Finally, the present activity has been implemented in parallel with the survey in Task 4.6, with a 
number of common questions (the “bridge questions”) opening further avenues of development. The 
combination of the surveys bears potential to develop an even more powerful tool to be implemented 
in the PrimeDSS.  

The results of the segmentation across the five surveyed countries and EU jointly with the algorithm 
for match as well as the possibility to combine the survey in Tasks 4.4 and 5.4, will be further 
investigated and eventually used as an input for the PrimeDSS development in WP6 of the project.   



 

43 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

 

Acknowledgements 

Firstly, we are grateful to all PrimeFish partners that took part in the challenging process of survey 
design and translation, namely: Sterenn Lucas and Olga Untilova from INRA and USav, José Luis 
Santiago from CETMAR, Imke Matullat from TTZ, Dimitar Taskov and John Bostock from the University 
of Sterling, Kolbrun Sveinsdottir from Matis. We thank the University of Parma team, and especially 
Giovanni Sogari and Davide Menozzi, for their contribution to survey design and for collaboration with 
regard to the “bridge questions” which may be used to further develop and combine the two surveys’ 
results in the PrimeDSS. We also are grateful to Andrew Baxter and Heiner Lehr from Syntesa for 
support and collaboration regarding the segment/product (company) match to be implemented in WP 
6.  

A special “thank you” goes to Emilia Cubero Dudinskaya, the dedicated post doc researcher on 
PrimeFish who has left our University at the beginning of December, for her contribution to this task 
and the project tasks in more general.   

 

 



 

44 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

References 

Agresti, A. (2002). Categorical Data Analysis. Second Edition. New York: Wiley. 

Ailawadi, K.L., Neslin, S.A. and Gedenk, K. (2001). Pursuing the Value-Conscious Consumer: Store 
Brands Versus National Brand Promotions. Journal of Marketing, American Marketing 
Association , Vol. 65 No. 1, pp. 71–89. 

Akaike, H. (1973). Information theory and an extension of the maximum likelihood principle, in Petrov, 
B.N.; Csáki, F., 2nd International Symposium on Information Theory, Tsahkadsor, Armenia, 
USSR, September 2-8, 1971, Budapest: Akadémiai Kiadó, pp. 267–281. 

Bartholomew, D., Knott, M., Moustaki, I., (2011). Latent Variable Models and Factor Analysis: A Unified 
Approach, 3rd Edition. Wiley Series in Probability and Statistics 

Candel, M.J.J.M. (2001). Consumers’ convenience orientation towards meal preparation: 
conceptualization and measurement. Appetite, Vol. 36 No. 1, pp. 15–28. 

Clogg, C.C. (1995).Latent class models. In: Arminger G, Clogg CC, Sobel ME (Eds.), Handbook of 
statistical modeling for social and behavioural sciences (Ch. 6; pp. 311-359). New York: 
Plenum. 

Dayton, C.M., Macready, G.B., (1988). Concomitant variable latent class models. Journal of the 
American Statistical Association, 83:173–178. 

Dinno, A., 2012. paran: Horn's Test of Principal   Components/Factors. R package version 1.5.1.  
https://CRAN.R-project.org/package=paran 

Dempster, A.P., Laird, N.M., Rubin, D.B., (1977). Maximum Likelihood from Incomplete Data via the 
EM Algorithm. Journal of the Royal Statistical Society B, 39, 1–38. 

Deutsches Statistisches Bundesamt. (2017). Social society - Income, receipts, expenditure - Income, 
receipts and expenditure of households - Type of household - Federal Statistical Office 
(Destatis). available at:https://www.destatis.de/EN/FactsFigures/SocietyState/ Income 
ConsumptionLivingConditions/IncomeReceiptsExpenditure/Tables/IncomeExpenditure_Typ
e.html (accessed 7 August 2017). 

EEA. (2016). Seafood in Europe: A food system approach for sustainability. European Environmental 
Agency Report No 25/2016. 

EUMOFA. (2016). The EU Fish Market. 

EUMOFA. (2017). EU Consumer Habits Regarding Fishery and Aquaculture Products. 

European Commission. (2016), Special Eurobarometer 450: EU Consumer Habits Regarding Fishery and 
Aquaculture Products. 

Eurostat. (2013). NUTS - Nomenclature of Territorial Units For Statistics - Overview, available at: 
http://ec.europa.eu/eurostat/web/nuts (accessed 3 August 2017). 

Eurostat. (2017). Database on Income and Living Conditions, available at: 
http://ec.europa.eu/eurostat/data/database. 

https://www.destatis.de/EN/FactsFigures/
http://ec.europa.eu/eurostat/data/database


 

45 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

 

Florèn H., Frishammar J., Parida V.. (2017). Critical success factors in early new product development : 
a review and a conceptual model. International Entrepreneurship and Management Journal. 
https://doi.org/10.1007/s11365-017-0458-3 

Fornell, C., Larcker, D.F. (1981). Evaluating Structural Equation Models with Unobservable Variables 
and Measurement Error. Journal of Marketing Research, 18(1), 39-50. doi:10.2307/3151312  

Fox, J., 2016. polycor: Polychoric and Polyserial Correlations. R package version 0.7-9. https://CRAN.R-
project.org/package=polycor 

Friedman, H.H., Herskovitz, P.J. and Pollack, S. (1993). The biasing effects of scale-checking styles on 
response to a Likert scale. Proceedings of the American Statistical Association Annual 
Conference: Survey Research Methods, available at: 
http://ww2.amstat.org/sections/srms/Proceedings/papers/1993_133.pdf (accessed 7 
August 2017). 

Goodman, L.A. (1974b). The analysis of systems of qualitative variables when some of the variables are 
unobservable. Part I: A modified latent structure approach, American Journal of Sociology, 
79, 1179-1259. 

Goodman, L.A., (1970). The multivariate analysis of qualitative data: Interactions among multiple 
classifications. J. Amer. Stat. Assoc. 65:226-256. 

Grunert, K.G., Brunsø, K. , Bisp, S. (1993). Food-related life style: Development of a cross-culturally 
valid instrument for market surveillance, available at: https://www.researchgate.net/ 
profile/ Klaus_G_Grunert/publication/242183443_Food related_life_style_ Development_ 
of_a_cross-culturally_valid_instrument_for_market_surveillance/ links/ 
0f31752fcc21146ca3000000.pdf (accessed 8 August 2017). 

Haberman, S.J. (1979). Analysis of Qualitative Data, Vol 2, New Developments. New York: Academic 

Hagenaars, J. A., McCutcheon, A. L. (2002). Applied latent class analysis. Cambridge: Cambridge 
University Press. 

Hult, G.T.M., Ketchen, D.J., Griffith, D.A., Finnegan, C.A., Gonzalez-Padron, T., Harmancioglu, N., 
Huang, Y., et al. (2008). Data equivalence in cross-cultural international business research: 
assessment and guidelines. Journal of International Business Studies, Palgrave Macmillan UK, 
Vol. 39 No. 6, pp. 1027–1044. 

ISMEA. (2014), Il Comportamento Dei Consumatori Infrequenti Di Pesce. 

Lazarsfeld, P. F. & Henry, N. W., (1968). Latent structure analysis. Boston: Houghton Mifflin. Retrieved 
August 16, 2013 (http://www.getcited.org/pub/101262987). 

Lin,T. H., Dayton, C.M., (1997). Model Selection Information Criteria for Non-Nested Latent Class 
Models. Journal of Educational and Behavioural Statistics, 22(3), 249 – 264. 

Linzer, D. and Lewis,  J., (2011). poLCA: An R Package for Polytomous Variable Latent Class 
AnalysisJournal of Statistical Software, 42,10, 1-29. https://www.jstatsoft.org/v042/i10
  

https://doi.org/10.1007/s11365-017-0458-3
https://www.researchgate.net/


 

46 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

 

Lohr, S.L. (2010), Sampling: Design and Analysis, Second edi., Brooks/Cole Cengage Learning, Boston. 

McDonald, RP., (2002). Test theory: A unified treatment. Mahwah, NJ, Erlbaum 

Meredith, W., (1993). Measurement invariance, factor analysis and factorial invariance. 
Psychometrika, Volume 58, Issue 4, pp 525–543 

Montoya-Weiss, M. M. and O'Driscoll, T. M. (2000), From Experience: Applying Performance Support 
Technology in the Fuzzy Front End. Journal of Product Innovation Management, 17: 143–161. 
doi:10.1111/1540-5885.1720143 

OECD. (2016), Education at a Glance 2016, Paris, available at: http://www.oecd-
ilibrary.org/docserver/download/9616041e.pdf?expires=1501777195&id=id&accname=gue
st&checksum=864D198265DC8638621C6508353E1170 (accessed 3 August 2017). 

Olsen, S., Prebensen, N., and Larsen, T, (2009), Including ambivalence as a basis for benefit 
segmentation, European Journal of Marketing, Vol. 43 Iss 5/6 pp. 762 - 783 

Pieniak, Z., Verbeke, W., Scholderer, J., Brunsø, K. and Olsen, S.O. (2007). European consumers’ use of 
and trust in information sources about fish. Food Quality and Preference, Vol. 18 No. 8, pp. 
1050–1063. 

Qualtrics. (2014), ESOMAR 28. 

 R Core Team (2017). R: A language and environment for statistical computing. R Foundation for 
Statistical Computing, Vienna, Austria. URL https://www.R-project.org/. 

Reynolds, N.L., Simintiras, A.C. and Diamantopoulos, A. (2003). Theoretical justification of sampling 
choices in international marketing research: key issues and guidelines for researchers. 
Journal of International Business Studies, Palgrave Macmillan UK, Vol. 34 No. 1, pp. 80–89. 

Rosseel, Y., 2012. lavaan: An R Package for Structural Equation Modeling. Journal of Statistical 
Software, 48(2), 1-36. URL   http://www.jstatsoft.org/v48/i02/. 

Schwarz, G. E., (1978). Estimating the dimension of a model. Annals of Statistics, 6 (2): 461–464, 
doi:10.1214/aos/1176344136, MR 0468014 

Steenkamp, J.-B.E.M., & ter Hofstede, F., (2002). International market segmentation: Issues and 
perspectives. International Journal of Research in Marketing, 19(3), 185 – 213. 

Thong, N.T. and Solgaard, H.S. (2017). Consumer’s food motives and seafood consumption. Food 
Quality and Preference, Vol. 56, pp. 181–188. 

UNESCO. (2012), International Standard Classifiation of Education: ISCED 2011, Montreal. 

Venables, W. N. ,  Ripley, B. D. (2002) Modern Applied Statistics with S. Fourth Edition. Springer, New 
York. ISBN 0-387-95457-0. http://www.stats.ox.ac.uk/pub/MASS4 

Verbeke, W. , Vackier, I. (2005). Individual determinants of fish consumption: Application of the theory 
of planned behaviour. Appetite, Vol. 44 No. 1, pp. 67–82. 

 



 

47 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

 

Verbeke, W., Vermeir, I. , nd Brunsø, K. (2007). Consumer evaluation of fish quality as basis for fish 
market segmentation. Food Quality and Preference, Vol. 18 No. 4, pp. 651–661. 

Verbeke, W., Vanhonacker, F., Frewer, L. J., Sioen, I., De Henauw, S.,  Van Camp, J. (2008), 

Communicating risks and benefits from fish consumption. Impact on Belgian consumers’ 

perception and intention to eat fish, Risk Analysis, Vol. 28 No. 4, pp. 951–967. 

Vermunt, J. K.  (2010). Latent Class Modeling with Covariates: Two Improved Three-Step Approaches. 
Political Analysis, 18(4), 450-469. Retrieved from http://www.jstor.org/stable/25792024. 

Wedel, M.,  Kamakura, W. A., (2000). Market segmentation: Conceptual and methodological 
foundations (2nd ed.). Dordrecht7 Kluwer. 

Wright, K.B. (2006). Researching Internet-Based Populations: Advantages and Disadvantages of Online 
Survey Research, Online Questionnaire Authoring Software Packages, and Web Survey 
Services.  Journal of Computer-Mediated Communication, Blackwell Publishing Ltd, Vol. 10 
No. 3. 

 

 



 

48 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

Appendix 1: The Questionnaire (English version) 

 

Dear Madam, dear Sir, 

We are international researchers working on PrimeFish, an EU-funded project in the Horizon 2020 framework involving 
sixteen research organizations in Europe, Canada and Vietnam. The objective of our project is to consolidate and increase 
the economic sustainability and competitiveness of the European fish industry on local and global markets.         

As part of this project, we are conducting a survey to better understand European consumers’ preferences, needs, and 
attitudes towards fish products. The information gathered will be used by the industry to create new products for the 
market that meet the needs and the requirements of different types of consumers.         

Your contribution is crucial to the success of our research. For this reason, we would highly appreciate 15-20 minutes of 
your time to complete our online questionnaire.          

The data gathered within the project is completely anonymous and will be evaluated only by doctoral candidates, 
professors and researchers.         

 

Thank you for your participation.          

 

Kind regards.         

 

Prof. Birgit Hagen      

E-mail: birgit.hagen@unipv.it      

http://primefish.eu/team/birgit-hagen           

*This project has received funding from the European Union’s Horizon 2020 Research and Innovation Program under Grant 
Agreement No 635761.      
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1. Please indicate in which country you live. 
 France 
 Germany 
 Italy 
 Spain 
 UK 
 Other (STOP) 

 

2. Please indicate your gender. 
 Male 
 Female 

 

3. Please indicate your age. 

_______________ 

 

4. Please indicate in which of the following geographical areas you live. 
 North East 
 North West 
 Yorkshire and The Humber 
 East Midlands 
 West Midlands 
 East of England 
 London 
 South East 
 South West 
 Northern Ireland 
 Scotland 
 Wales 

 

5. What is the highest level of education that you have achieved? 
 Lower secondary education or below 
 Upper secondary education 
 University or college qualification below a degree 
 Bachelor’s or equivalent level 
 Postgraduate with master or doctoral degree 

 

6. Please indicate your level of involvement in fish purchasing in your household:  
 Not at all involved (STOP) 
 Somewhat involved (STOP) 
 Fairly involved 
 Completely involved 
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This survey focuses on your fish consumption habits and preferences. By "fish" we mean all kinds of products of different 
species: canned (tuna, salmon, etc.), spreads (trout, cod, etc.), ready to eat (sushi, surimi, sticks, skewers, carpaccio, etc.), 
frozen fillets, fresh whole or fillet fish, smoked, marinated, etc. Therefore, before answering, please consider all the species 
and fish products you usually consume. 

 

7. Please indicate how often you consume fish in any format (fresh, frozen, smoked, canned, ready to eat, etc...)  at home, 
at restaurants and other food outlets (canteens, etc.). 

 Never (STOP) 
 Few times a year 
 Once a month 
 2-3 times a month 
 1-2 times a week 
 3-4 times a week 
 Almost every day 

 

8. Please indicate which of the following fish species you consume (Multiple answers are possible). 
 Salmon 
 Seabream 
 Cod 
 Seabass 
 Trout 
 Pangasius 
 Herring 
 Other (specify): ____________________ 

 

***If ONLY “Other” is selected, then (STOP)*** 
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8.a. Please indicate how often you consume each of the following fish species (fresh, frozen, canned, smoked, ready to eat, 
etc.) at home, at restaurants and other food outlets (canteens, etc.). 

 

Before you continue, please consider the following definitions:      

Ready to eat/heat: fish meals that only need to be warmed up or are ready to eat.    

Ready to cook: fish meals containing additional raw ingredients to cook a specific recipe (e.g. Fish skewers, breaded fillet). 

 

9. Please indicate the fish formats that you usually buy. Multiple answers are possible. 
 Steak or fresh fillet 
 Frozen fillet 
 Whole fish 
 Ready to eat/heat 
 Ready to cook 
 Dried 
 Smoked 
 Marinated 
 Spreads 
 Canned 
 Fish salad 
 Other (specify): ____________________ 

 

 
Few times a 

year 
Once a month 

2-3 times a 
month 

1-2 times a 
week 

3-4 times a 
week 

Almost every 
day 

Salmon m  m  m  m  m  m  

Cod m  m  m  m  m  m  

Trout m  m  m  m  m  m  

Seabream m  m  m  m  m  m  

Seabass m  m  m  m  m  m  

Herring m  m  m  m  m  m  

Pangasius m  m  m  m  m  m  
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9.a. Now, please indicate how frequently you buy each of the following fish formats. 

 

 

10. Please also indicate for each fish format where you usually buy it. You can choose several options per format. 

 

 
Few times a 

year 
Once a 
month 

2-3 times a 
month 

1-2 times a 
week 

3-4 times a 
week 

Almost 
every day 

Steak or fresh fillet m  m  m  m  m  m  

Frozen fillet m  m  m  m  m  m  

Ready to eat/heat m  m  m  m  m  m  

Ready to cook m  m  m  m  m  m  

Canned m  m  m  m  m  m  

Smoked m  m  m  m  m  m  

Marinated m  m  m  m  m  m  

Whole fish m  m  m  m  m  m  

Dried m  m  m  m  m  m  

Fish salad m  m  m  m  m  m  

Spreads m  m  m  m  m  m  

Other (specify): m  m  m  m  m  m  

 

 Most common place Other 

 

Fish 
counter in 
the Hyper 
or Super-

market 

Shelves or 
refrigerate
d/frozen 

food 
section in 
the Hyper 
or Super-

market 

Fishmonge
r shop 

Fish 
market/loc
al market 

Frozen 
food shop 

(e.g. 
Iceland 
Foods, 

Cook, etc.) 

Organic 
shop 

Online 
(including 

online 
order from 
supermark
et/shop) 

Specify: 

Steak or 
fresh fillet 

q  q  q  q  q  q  q   

Frozen 
fillet 

q  q  q  q  q  q  q   

Ready to 
eat/heat 

q  q  q  q  q  q  q   

Ready to 
cook 

q  q  q  q  q  q  q   

Smoked q  q  q  q  q  q  q   

Canned q  q  q  q  q  q  q   

Marinated q  q  q  q  q  q  q   

Whole fish q  q  q  q  q  q  q   

Dried q  q  q  q  q  q  q   

Fish salad q  q  q  q  q  q  q   

Spreads q  q  q  q  q  q  q   

Other 
(specify): 

q  q  q  q  q  q  q   

 



 

53 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

 

Before you continue, please consider the following definition:        

Enhanced: fish products whose natural properties have been altered by the addition of substances to enhance colour, 
flavour or shelf life. 

11. Below, on both sides of each scale characteristics of fish are displayed. Please select the point between each pair of 
characteristics that best describes your preference when selecting fish. If you have no preference, then select the middle 
point. 

(Characteristics are presented at the opposite sides of the scale and numbers are not displayed) 

 

 1 2 3 4 5 6 7 

Wild:Farmed m  m  m  m  m  m  m  

Cheap:Expensive m  m  m  m  m  m  m  

Natural:Enhanced m  m  m  m  m  m  m  

Bones:Boneless m  m  m  m  m  m  m  

Fresh:Frozen m  m  m  m  m  m  m  

Local origin:UK origin m  m  m  m  m  m  m  

EU origin:Non EU origin m  m  m  m  m  m  m  

Familiar products or producers:New 
products or producers 

m  m  m  m  m  m  m  

Recognized brands or producers (e.g. 
Young’s, etc.):Unknown brands or 

producers 
m  m  m  m  m  m  m  

Organic:Not organic m  m  m  m  m  m  m  

Processed (e.g. fish sticks):Unprocessed 
(e.g. whole fish, fillet) 

m  m  m  m  m  m  m  

Traditional products:Products for 
special dietary needs (gluten-free, 

lactose-free, low-sodium, low sugar, 
etc.) 

m  m  m  m  m  m  m  
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11.a. Now, please indicate how important or unimportant these same characteristics are for you when you buy fish. 

 

 
Not at all 
important 

Low 
importance 

Slightly 
important 

Neutral 
Moderately 
important 

Very 
important 

Extremely 
important 

Wild/Farmed m  m  m  m  m  m  m  

Cheap/Expensive m  m  m  m  m  m  m  

Natural/Enhanced m  m  m  m  m  m  m  

Bones/Boneless m  m  m  m  m  m  m  

Fresh/Frozen m  m  m  m  m  m  m  

Local origin/UK origin m  m  m  m  m  m  m  

EU origin/Non EU origin m  m  m  m  m  m  m  

Familiar products or 
producers/New products or 

producers 
m  m  m  m  m  m  m  

Recognized brands or 
producers (e.g. Young’s, 
etc.)/Unknown brands or 

producers 

m  m  m  m  m  m  m  

Organic/Not organic m  m  m  m  m  m  m  

Processed (e.g. fish 
sticks)/Unprocessed (e.g. 

whole fish, fillet) 
m  m  m  m  m  m  m  

Traditional products/Products 
for special dietary needs 

(gluten-free, lactose-free, low-
sodium, low sugar, etc.) 

m  m  m  m  m  m  m  
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12. Please indicate how frequently you consult each of the following sources to obtain information and/or advice related to 
fish. 

 

 Never Rarely Occasionally Sometimes Frequently Usually 
Every 
time 

Family members m  m  m  m  m  m  m  

Friends m  m  m  m  m  m  m  

Fish seller m  m  m  m  m  m  m  

Supermarkets and in-store 
promotion 

m  m  m  m  m  m  m  

Advertising (e.g. TV, radio, 
newspapers, etc.) 

m  m  m  m  m  m  m  

Blogs, social media (e.g. Facebook) m  m  m  m  m  m  m  

Scientific magazines/sources m  m  m  m  m  m  m  

Medical advice (Doctor or dietician, 
etc.) 

m  m  m  m  m  m  m  

Fish industry (companies, 
fishermen, fish farmers, etc.) 

m  m  m  m  m  m  m  

Labels and information on the 
packaging of the product 

m  m  m  m  m  m  m  

Consumer welfare or non-profit 
organizations (e.g. 

http://www.seafoodwatch.org) 
m  m  m  m  m  m  m  

Other (specify): m  m  m  m  m  m  m  
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13. Please indicate how important or unimportant each of the following aspects are when selecting your fish. 

 

14. For each species, please indicate the formats you prefer. You can express as many preferences as you have. 

 

 
Not at all 

important 
Low 

importance 
Slightly 

important 
Neutral 

Moderately 
important 

Very 
important 

Extremely 
important 

General appearance (e.g. 
bright and vivid colours of the 

fish) 
m  m  m  m  m  m  m  

Value for money m  m  m  m  m  m  m  

Sustainability certification m  m  m  m  m  m  m  

Free of smell m  m  m  m  m  m  m  

Easy to cook m  m  m  m  m  m  m  

Low in calories m  m  m  m  m  m  m  

Easy to digest m  m  m  m  m  m  m  

Easy to conserve for future use m  m  m  m  m  m  m  

Has a guarantee on 
traceability and origin 

m  m  m  m  m  m  m  

The texture of the fish m  m  m  m  m  m  m  

Contains essential nutrients 
(e.g. phosphorous, Vitamin D, 

Iodine and Omega 3 oils) 
m  m  m  m  m  m  m  

Is produced/packed in an 
environmentally friendly way 

m  m  m  m  m  m  m  

Has a discounted price m  m  m  m  m  m  m  

Is healthy m  m  m  m  m  m  m  

Has only natural ingredients m  m  m  m  m  m  m  

Takes no time to prepare m  m  m  m  m  m  m  

Has an animal welfare 
certification 

m  m  m  m  m  m  m  

 

 

Stea
k or 

fresh 
fillet 

Froze
n fillet 

Ready 
to 

eat/hea
t 

Read
y to 
cook 

Smoke
d 

Canne
d 

Marinate
d 

Whol
e fish 

Drie
d 

Fish 
sala

d 

Spread
s 

Other 
(specify)

: 

             

Salmon q  q  q  q  q  q  q  q  q  q  q   

Cod q  q  q  q  q  q  q  q  q  q  q   

Trout q  q  q  q  q  q  q  q  q  q  q   

Seabrea
m 

q  q  q  q  q  q  q  q  q  q  q   

Seabass q  q  q  q  q  q  q  q  q  q  q   

Herring q  q  q  q  q  q  q  q  q  q  q   

Pangasiu
s 

q  q  q  q  q  q  q  q  q  q  q   
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15. Please indicate how much you agree or disagree with each of the following statements regarding your fish preferences. 

 

16. Please, indicate the fish you choose for each occasion. Multiple occasions or none of them can be clicked. 

 

 
Strongly 
disagree 

Disagree 
Somewhat 
disagree 

Neither 
agree or 
disagree 

Somewhat 
agree 

Agree 
Strongly 
agree 

I choose products for their 
taste rather than for their 

nutritional value 
m  m  m  m  m  m  m  

I easily change my fish 
selection in case of 

discounts 
m  m  m  m  m  m  m  

Fish can be prepared in 
many ways 

m  m  m  m  m  m  m  

I prefer fish products 
brands/sellers that I am 

familiar with 
m  m  m  m  m  m  m  

I am willing to make an 
effort to search for my 

favorite fish/brand 
m  m  m  m  m  m  m  

I like to cook m  m  m  m  m  m  m  

I like to try new fish 
formats and species 

m  m  m  m  m  m  m  

I will give up high quality 
for a lower price 

m  m  m  m  m  m  m  

I believe that organic 
foods are better than 
conventional foods 

m  m  m  m  m  m  m  

I like to put creativity into 
meal preparation 

m  m  m  m  m  m  m  

 

 Salmon Cod Trout Seabream Seabass Herring Pangasius 

Unplanned meal at home q  q  q  q  q  q  q  

Special family occasions q  q  q  q  q  q  q  

For a main dish q  q  q  q  q  q  q  

Mainly at home q  q  q  q  q  q  q  

Mainly at a restaurant q  q  q  q  q  q  q  

Any occasion q  q  q  q  q  q  q  

To cook in many ways q  q  q  q  q  q  q  

To try new recipes q  q  q  q  q  q  q  

For guests q  q  q  q  q  q  q  

For a grill q  q  q  q  q  q  q  

Religious feast days q  q  q  q  q  q  q  
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17. How much does your household approximately spend on food per month (in pounds)? 

17.a. How much does your household approximately spend on fish products per month (in pounds)? 

18. Please indicate how much you agree or disagree with each of the following statements. 

 

19. How has your fish consumption changed over the past three years? 
 Strongly decreased 
 Moderately decreased 
 Slightly decreased 
 Stayed the same 
 Slightly increased 
 Moderately increased 
 Strongly increased 

 

 
Strongly 
disagree 

Disagree 
Somewhat 
disagree 

Neither 
agree or 
disagree 

Somewhat 
agree 

Agree 
Strongly 

agree 

Fishing has negative consequences on 
marine resources 

m  m  m  m  m  m  m  

Eating fish containing omega-3 fatty 
acids benefits my health 

m  m  m  m  m  m  m  

I feel confident in evaluating the 
quality of the fish before buying it 

m  m  m  m  m  m  m  

Ready-to-cook products would alter 
the original fish characteristics 

m  m  m  m  m  m  m  

Preferably, I spend as little time as 
possible on meal preparation 

m  m  m  m  m  m  m  

Fish is easily available m  m  m  m  m  m  m  

I read the labels of the products I buy m  m  m  m  m  m  m  

I try to buy products that support the 
local communities 

m  m  m  m  m  m  m  

Eating fish would expose myself to 
substances (e.g. mercury, antibiotics, 
etc.) risking negative consequences on 

my health 

m  m  m  m  m  m  m  

I have a lot of room in the fridge to 
stock extra grocery products 

m  m  m  m  m  m  m  

I inform myself on the nutrients that I 
can assimilate from food 

m  m  m  m  m  m  m  

I try to generate as little waste as 
possible 

m  m  m  m  m  m  m  

I feel confident in cooking fish m  m  m  m  m  m  m  

I prefer to eat ready-to-cook fish 
because it allows me to save time 

m  m  m  m  m  m  m  

Fish farming has negative 
consequences on the environment 

m  m  m  m  m  m  m  
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19.a Please indicate which of the following variables have affected your consumption. For each selected variable, also 
indicate how the variable has changed in the last three years (increased or decreased). (The options “decreased” and 
“increased” only appear for the variables that have been selected) 

 

19.b. You have selected "other", so please specify which other variables have affected your fish consumption. 

 

20. What is your current employment status? 
 Full-time 
 Part-time 
 Self-employed 
 Homemaker 
 Retired 
 Student 
 Unemployed 
 Other 

21. How many persons live in your household, including yourself? 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 

 

 Decreased Increased 

Income   

Available time for cooking   

Fish prices   

Health awareness   

Availability of fish   

Variety of fish choices   

Knowledge in selecting and cooking fish   

The global trend of eating fish   

The number of household members who eat fish   

Other   
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21.a. Could you please also indicate the age of each member (besides you) and if they consume fish? 

 

22. What is your monthly net household income? 
 Less than £ 999 
 £ 1.000 to £ 1.599 
 £ 1.600 to £ 2.199 
 £ 2.200 to £ 2.999 
 £ 3.000 to £ 4.999 
 £ 5.000 or more 
 I do not know/ do not want to answer 

23. In which type of geographical area do you live? 
 Urban (>50.000 inhabitants) 
 Intermediate (5.000 – 50.000 inhabitants) 
 Rural (<5.000 inhabitants) 

24. Does the council area in which you live have a coastline? 
 Yes 
 No 

 
 
 

 
  

 Age Does this person consume fish? 

   Yes No 

Additional person 1  m  m  

Additional person 2  m  m  

Additional person 3  m  m  

Additional person 4  m  m  

Additional person 5  m  m  

Additional person 6  m  m  

Additional person 7  m  m  

Additional person 8  m  m  

Additional person 9  m  m  

Additional person 10  m  m  

Additional person 11  m  m  
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Appendix 2: Descriptive Statistics 

Tables below show countries’ characteristics, based on absolute frequencies, on where consumers buy 
the different fish formats, and which is their related information source.  

In all countries consumers prefer to buy the different fish formats from traditional distribution 
channels, mainly supermarkets and / or hypermarkets and fishmongers. 

Italian consumers mainly purchase ready and packaged fish sizes at the supermarket, while for whole 
fish and fresh fillet the high purchasing propensity is toward the fishmonger. There is also an high 
purchasing frequency at frozen food shops for frozen fillets. Organic and online shops are not usual. 
We can find the same trend in Spain. 

In Germany, France and UK, consumers predominantly buy at the supermarket and, to a slightly lesser 
extent, at the fishmonger (for whole and fresh fillet). The comparison with Spain and Italy, underlines 
that in these countries there is a propensity to buy online (specially in UK) and at organic shops. 

In addition, in Spain and Italy, fish market and local market are usual places of purchase, above all, to 
buy whole fish and fresh fillets. 
 

Table 11: The absolute frequencies on where different fish formats are bought 
 

Italy  

Format Super/ 
Hypermarket 

Fishmonger 
shop 

Fish market or 
Local Market 

Frozen food 
shop 

Organic 
shop 

Online 

Whole 261 222 95 24 11 2 

Fresh Filett 400 263 100 6 7 3 

Frozen Fillet 420 14 10 112 11 10 

Ready to eat 228 43 20 42 4 4 

Ready to cook 350 76 37 56 7 6 

Marinated 133 45 20 23 11 6 

Dry 119 44 32 9 2 8 

Smoked 275 49 27 38 8 5 

Salad 216 50 22 37 7 7 

Spread 75 12 5 14 5 4 

Canned 390 34 30 62 18 12 

Spain  

Format Super/ 
Hypermarket 

Fishmonger 
shop 

Fish market or 
Local Market 

Frozen food 
shop 

Organic 
shop 

Online 

Whole 306 200 84 14 8 6 

Fresh Fillet 504 281 117 5 6 5 

Frozen Fillet 397 7 10 128 9 7 

Ready to eat 110 36 22 20 3 5 

Ready to cook 200 61 32 16 10 10 

Marinated 103 39 26 14 9 10 

Dry 102 51 36 3 9 5 

Smoked 349 57 35 20 15 11 

Salad 60 20 11 10 6 3 

Spread 94 9 9 4 10 11 

Canned 359 33 24 21 20 19 

  



 

62 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

France  

Format Super/ 
Hypermarket 

Fishmonger 
shop 

Fish market or 
Local Market 

Frozen food 
shop 

Organic 
shop 

Online 

Whole 264 142 35 20 14 6 

Fresh Fillet 407 132 30 15 19 9 

Frozen Fillet 351 7 4 111 12 16 

Ready to eat 254 41 12 44 10 13 

Ready to cook 299 52 22 51 19 14 

Marinated 168 45 21 22 18 16 

Dry 94 28 12 11 6 4 

Smoked 457 83 30 37 20 20 

Salad 74 21 16 23 13 7 

Spread 243 28 12 17 10 9 

Canned 224 20 10 12 13 27 

 

Germany 

Format Super/ 
Hypermarket 

Fishmonger 
shop 

Fish market or 
Local Market 

Frozen food 
shop 

Organic 
shop 

Online 

Whole 179 106 74 15 13 8 

Fresh Fillet 412 139 112 6 19 6 

Frozen Fillet 490 7 6 84 15 10 

Ready to eat 412 71 64 35 14 7 

Ready to cook 374 56 43 40 18 11 

Marinated 295 57 37 28 14 11 

Dry 44 10 13 5 5 5 

Smoked 446 124 101 34 22 10 

Salad 176 29 23 16 14 4 

Spread 152 14 11 6 9 10 

Canned 408 20 17 39 15 21 

UK 

Format Super/ 
Hypermarket 

Fishmonger 
shop 

Fish market or 
Local Market 

Frozen food 
shop 

Organic 
shop 

Online 

Whole 176 75 54 27 15 13 

Fresh Fillet 378 90 73 24 13 48 

Frozen Fillet 397 11 12 159 16 58 

Ready to eat 310 38 31 57 14 37 

Ready to cook 407 55 43 71 12 46 

Marinated 145 22 17 22 10 21 

Dry 33 9 11 5 6 8 

Smoked 393 69 55 45 14 42 

Salad 85 15 11 19 9 10 

Spread 90 8 9 16 4 14 

Canned 420 18 24 48 15 62 

In terms of absolute frequencies, Italian consumers have declared to consume salmon, cod, seabream, 
seabass and trout. We find the same consumption trend also in Spain. 

In France, for every consumption occasion, there is a clear preference for salmon, seabream, seabass 
and cod. Compared to Spain and Italy, French consumers mostly appreciate trout and herring (at home 
and in any occasions). 

In Germany, we find the lowest absolute consumption frequency of seabream and seabass 
counterbalanced by the increase in frequency of consumption of trout, herring and pangasius. In 
general, Germans tend to consume a lot of salmon and trout. 

In the UK, the most consumed species on every occasion are salmon and cod. There is also a preference 
for seabass, especially eaten at the restaurant. 
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Table 12: Reports the absolute frequencies of fish consumption by usage occasion 

Italy 

Occasions  Salmon Seabream Seabass  Trout Cod  Herring Pangasius 

Unplanned meal at home 344 140 115 69 271 38 45 

Special family occasions 330 268 207 81 149 26 18 

For a main dish 260 251 209 113 243 29 32 

Mainly at home 300 252 210 155 382 65 77 

Mainly at a restaurant 253 221 237 70 117 21 17 

Any occasions 314 224 190 126 326 61 62 

To cook in many ways 285 214 172 106 330 42 60 

To try new recipes 293 187 165 103 268 53 45 

For to guest 341 276 238 92 131 30 23 

For a Grill  213 322 272 134 138 29 21 

Religious feast days 257 209 187 89 203 45 37 

 
Spain  

Occasions Salmon Seabream Seabass  Trout Cod  Herring Pangasius 

Unplanned meal at home 368 160 102 79 167 33 87 

Special family occasions 256 233 183 65 237 21 21 

For a main dish 244 254 187 138 295 32 52 

Mainly at home 325 238 178 137 309 64 112 

Mainly at a restaurant 199 187 190 60 206 21 18 

Any occasions 321 215 174 146 255 53 96 

To cook in many ways 232 179 142 100 331 36 70 

To try new recipes 239 179 136 97 289 31 56 

For to guest 281 224 189 94 216 32 27 

For a Grill  191 191 115 98 117 41 28 

Religious feast days 192 151 127 71 260 33 43 

 
France  

Occasions  Salmon Seabream Seabass  Trout Cod  Herring Pangasius 

Unplanned meal at home 382 77 67 118 267 72 13 

Special family occasions 418 108 91 125 140 33 8 

For a main dish 374 145 122 182 378 59 30 

Mainly at home 375 130 108 178 356 103 31 

Mainly at a restaurant 306 117 104 108 121 35 - 

Any occasions 427 143 108 189 349 115 33 

To cook in many ways 337 95 96 137 283 45 19 

To try new recipes 315 96 85 122 257 50 18 

For to guest 399 117 113 139 164 39 12 

For a Grill  284 111 78 127 127 51 11 

Religious feast days 250 65 44 92 148 33 14 

 
Germany  

Occasions  Salmon Seabream Seabass  Trout Cod  Herring Pangasius 

Unplanned meal at home 395 51 39 201 145 293 87 

Special family occasions 402 97 70 219 132 54 68 

For a main dish 486 153 97 334 277 190 188 

Mainly at home 400 80 52 267 227 302 132 

Mainly at a restaurant 272 101 64 186 107 53 68 

Any occasions 317 64 36 198 161 266 101 

To cook in many ways 399 80 57 236 193 188 110 

To try new recipes 338 72 53 173 161 126 91 

For to guest 417 100 72 215 147 78 79 

For a Grill  324 82 37 253 82 68 50 

Religious feast days 187 28 35 140 91 80 49 
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UK  

Occasions  Salmon Seabream Seabass  Trout Cod  Herring Pangasius 

Unplanned meal at home 337 26 62 62 356 61 12 

Special family occasions 300 38 152 86 150 29 11 

For a main dish 380 54 154 130 487 64 17 

Mainly at home 342 36 98 88 443 96 16 

Mainly at a restaurant 190 44 165 72 175 33 10 

Any occasions 316 45 110 85 383 87 15 

To cook in many ways 266 35 104 74 301 61 15 

To try new recipes 245 40 120 80 233 56 14 

For to guest 315 46 132 81 166 38 13 

For a Grill  241 32 116 90 198 58 12 

Religious feast days 133 24 53 38 148 26 6 
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Appendix 3: Segment profiles 

Consumer segments in Italy 

General comment:  In Italy we have 7 different consumer segments.  

 

Table 13 Segments Profiles-Italy 

Segment 
names 

Health & 
environ-
mentaly 
conscious 

Brand 
convenience 
taste 

Self-
efficacious 
cooking artist 

Local 
connoisseur 

Price wise 
convenience 

Self-
efficacious 
pragmatics 

Indifferent 

Segment size 13% 6% 14% 24% 14% 23% 6% 

Segment 
trend  

= + + + = + = 

Appearance ***  ** **(6-50%) **    

Availability  *       

Brand loyalty         

Conservation **   **  *** = 

Creativity   **(54%)    = 

Easy to cook **(67%)    **    

Easy to digest ***   ** **  = 

Environmental 
friendly 

***  ** ** ** *** = 

Fish evaluation  * ** **  ***   

Healthy ***  ** **(6-64%) *** *** = 

Label  *       

Likes to cook   **(54%)      

Local    ** =(49%)    

Natural ***  ** **(6-59%) ** *** = 

New formats  *  **     

No time   * -(1-33%)   =(49%)     

Nutrients *** - ** *(6-46%) ** *** = 

Omega 3 **(70%) *  **(6-52%)     

Preferred 
brand 

 *  ** =(44%)    

Ready to eat     =(46%)    

Sustainability *** -  **   = 

Taste over 
nutrition 

 *       

Texture ***  **  *** *** = 

Traceability ***  **  **  = 

Trust to cook   **(54%)   ***   

Value for 
money 

**(72%)  ** *** *** ***   

Versatile   ** **  ***   

 

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Consump- 
tion  
Behaviour 
 

Health & 
environ-
mentaly 
conscious 

Brand 
convenience 
taste 

Self-
efficacious 
cooking artist 

Local 
connoisseur 

Price wise 
convenience 

Self-
efficacious 
pragmatics 

Indifferent 

Favorite 
species4 

Seabream(H)S
eabass(H); 
Cod(H); 
Salmon(M) 

Salmon 
(L);Seabream(
L);cod(L) 

Seabream(M)S
eabass 
(L);Cod(M) 

Seabream(M-
H);Seabass(M)
;Cod(H); 
Salmon(M) 

Seabream(L);
Seabass(L); 
Cod (M-H); 
Salmon(M) 

Salmon 
(M);Cod(H) 

Salmon(L); 
Seabream (M-
L) 

Main formats 

Salmon: 
Fresh/ frozen 
fillet, smoked, 
canned, ready 
to cook/ to eat. 
Seabream: 
whole, fresh 
/frozen fillet, 
ready to cook. 
Cod: 
fresh/frozen 
fillet, ready to 
cook. 
Seabass: 
whole, fresh 
fillet, ready to 
cook.  

Salmon: ready 
to eat/to cook, 
fresh fillet. 
Seabream: 
fresh fillet. 
Cod: frozen 
fillet. 

Seabream: 
whole, 
fresh/frozen 
fillet, ready to 
cook. Cod: 
fresh/frozen 
fillet, ready to 
cook. 

Salmon: 
fresh/frozen 
fillet, smoked, 
ready to cook. 
Seabream: 
whole, fresh 
fillet. Cod: 
fresh/frozen 
fillet, ready to 
cook. 
Seabass: 
whole, fresh 
fillet.  

Salmon: fresh 
/frozen fillet, 
smoked, 
canned. Cod: 
fresh/frozen 
fillet, ready to 
cook/ to eat.  

Salmon: fresh 
fillet, smoked, 
ready to cook. 
Cod: 
fresh/frozen 
fillet, ready to 
cook.  

Salmon: fresh 
fillet, smoked, 
ready to eat. 
Seabream: 
whole, fresh 
fillet, ready to 
cook. 

Wild/farmed Wild Indifferent Indifferent Wild Indifferent Indifferent Indifferent 

Boneless Yes Yes Indifferent Indifferent Yes Indifferent Indifferent 

Traditional  Yes Indifferent Yes Yes Yes Yes Indifferent 

Average 
Purchase 

€107 €94 €96 €124 €83 €106 €83 

Fish 
consumption 

M-H M M M-H M M-H M 

Young/ 
Children 
consumption 

No children 
below 12 y.o. 
(60%) 

No children 
below 12 y.o. 
(57%) 

No children 
below 12 y.o. 
(62%) 

No children 
below 12 y.o. 
(55%) 

No children 
below 12 y.o. 
(68.5%) 

No children 
below 12 y.o. 
(62%) 

No children 
below 12 y.o. 
(67%) 

Purchase 
location 

Super 
market/ Fish-
monger 

Super-market 
Super 
market/ Fish-
monger 

Super 
market/ Fish-
monger 

Super-market 
Super 
market/ Fish-
monger 

Super-market 

Information 
sources 

Fish Seller/ 
Super-market 

Advertisement/
Super-market 

Fish Seller/ 
Label 

Fish Seller/ 
Label 

Advertise 
ment/Supermar
ket 

Fish Seller/ 
Label 

Advertise- 
ment/Label 

 

Socio- 
demographic 

Health & 
environ-
mentaly 
conscious 

Brand 
convenience 
taste 

Self-
efficacious 
cooking artist 

Local 
connoisseur 

Price wise 
convenience 

Self-
efficacious 
pragmatics 

Indifferent 

Gender F F/M M F F/M F M 

Age 50+ 30 40 42 54+ 45+ 40 

Family size 3 3 or 4 3 3 3 3 3 

Geographical 
Area 

Country-side 
(55%) 

Country-side 
(64%) 

Country-side 
and Seaside 
(50%-50%) 

Country-side 
(55%) 

Country-side 
(66%) 

Country-side 
(53%) 

Country-side 
(78%) 

Urban/Rural5 Urban (60%) 
Interme-diate 
(45%) 

Urban (45%) Urban (52%) Urban (48%) Urban (49%) 
Interme-diate 
(48%) 

Education M  M M M-L M-L M-H M 

 

  

                                                           
4 Favourite species are the outcome of multinomial logistic regression, they are statistically significant (p values<0.0.5) for fish species consumption variables. 
5 Urban: >50.000 inhabitants; Intermediate: from 5.000 to 50.000 inhabitants; Rural: <5.000 inhabitants 
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Consumer segments in Spain 

General comment:  In Spain we have 6 different consumer segments.  

 

Table 14 Segments Profiles-Spain 

Segment names 
Brand /seller 
dependent high-
quality  

Self-efficacious 
selfish brand 
buyer 

Independent 
“good-for-me” 
connoisseur 

Nutritional 
digestive and 
inclusive health 
(360°) 

(Salmon) Cooking 
artists 

Indifferent 

Segment size 23% 23% 9% 29% 9% 7% 

Segment trend + + + = = = 

Appearance   ** ***     

Availability   **   *   

Brand loyalty             

Conservation **   ***  = 

Creativity      *   

Easy to cook             

Easy to digest     ***  = 

Environmental 
friendly 

** =  *** - = 

Fish evaluation           = 

Healthy ** ** *** ***    

Label     **     

Likes to cook ** (54%)    *   

Local      *   

Natural   ** *** ***  = 

New formats      *   

No time     -(1-32%)   = 

Nutrients **  = (48%) *** ***  = 

Omega 3 ** ** ***     

Preferred brand ** **      

Ready to eat           = 

Sustainability ** = (54%)  *** - = 

Taste over nutrition    = (24%)     

Texture     *** ***    

Traceability ** = (49%) *** ***  = 

Trust to cook   **   *   

Value for money *** ** *** *** -   

Versatility ** ** **   *   

 

 

 

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Consumption  
Behaviour 
 

Brand /seller 
dependent high-
quality 

Self-efficacious 
selfish brand 
buyer 

Independent 
“good-for-me” 
connoisseur 

Nutritional 
digestive and 
inclusive health 
(360°) 

(Salmon) Cooking 
artists 

Indifferent 

Favorite species6 
Sea bream (H); 
Cod (M-H) 

Seabass (L); 
Salmon(L); Cod 
(M-H) 

Seabass (L); Cod 
(M-H) 

Salmon (M-H); Sea 
-bream(H); Cod 
(M-H) 

Salmon (M-H), 
Cod (M-H), 
Herring (L) 

Salmon(M-L); Cod 
(M-L)   

Main formats 

Seabream: whole; 
fresh fillet. Cod: 
fresh/frozen fillet; 
dried 

Salmon: 
fresh/frozen fillet; 
smoked. Seabass: 
whole; fresh fillet. 

Seabass: whole; 
fresh fillet. 

Salmon: fresh fillet; 
smoked. Sea 
bream: fresh fillet. 

Salmon: fresh fillet; 
smoked; ready to 
eat. 

Salmon: smoked; 
fillet; canned. Cod: 
fresh/frozen fillet. 

Wild/farmed Wild Indifferent Wild Indifferent Wild Indifferent 

Boneless Indifferent Yes Indifferent Yes Yes Indifferent 

Traditional  Yes Yes Yes Yes Yes Indifferent 

Average Purchase €100 €75 €94 €87 €69 €50 

Fish consumption H M H M-H M M 

Young/ 
Children 
consumption 

Yes (50%) Yes (41%) Yes (44%) Yes (45%) 
No children below 
12 y.o. (60%) 

Yes (44%) 

Purchase location 
Supermarket/ 
Fishmonger 

Supermarket/ 
Fishmonger 

Supermarket/ 
Fishmonger 

Supermarket/ 
Fishmonger 

Supermarket Supermarket 

Information sources Fish Seller/ Label Fish Seller/ Label Fish Seller/ Label Fish Seller Fish Seller Fish Seller 

        

Socio-
demographic 

Brand /seller 
dependent high-
quality 

Self-efficacious 
selfish brand 
buyer 

Independent 
“good-for-me” 
connoisseur 

Nutritional 
digestive and 
inclusive health 
(360°) 

(Salmon) Cooking 
artists 

Indifferent 

Gender F M F F M/F M 

Age 46+ 55 48 41 24+ 36 

Family size 3 or 4 3 or 4 3 3 or 4 2 3 

Geographical area Seaside (60%) Seaside (60%) Seaside (62%) Seaside (57%) Countryside (53%) Countryside (53%) 

Urban/Rural7 Urban (64%) Urban (56%) Urban (73%) Urban (62%) Urban (53%) Urban (62%) 

Education M-L M M-L M M-L L 

 

  

                                                           
6 Favourite species are the outcome of multinomial logistic regression, they are statistically significant (p values<0.0.5) for fish species consumption variables. 
7 Urban: >50.000 inhabitants; Intermediate: from 5.000 to 50.000 inhabitants; Rural: <5.000 inhabitants 



 

69 
 

This project has received funding from 

the European Union’s Horizon 2020 

research and innovation program 

under grant agreement No 635761 

Consumer segments in France 

General comment:  In France we have 5 different consumer segments.  

 

Table 15 Segments Profiles-France 

Segment names Good for me health 
Health oriented 
(selfish) not creative 
cook 

Cooking artist 
Self-efficacious 
convenience  

Indifferent 

Segment size 29% 23% 10% 31% 7% 

Segment trend = + = = = 

Appearance ** ** -   

Availability   *   

Brand loyalty = (45%)  *   

Conservation    *** = 

Creativity   *   

Easy to cook **   ***  

Easy to digest = (43%)  -(1-27%)  = 

Environmental friendly    *** = 

Fish evaluation    ***  

Healthy *** **    

Label  ** *   

Like to cook  ** **   

Local = (48%)   *  = 

Natural *** ** -(3-29%)  = 

New formats   *   

No time  -(31%)  = (21%)  

Nutrients    *** = 

Omega 3 ** **    

Preferred brand = (52%)  =   

Ready to eat   = (28%) = (24%) = 

Sustainability  **  -(3-32%) *** = 

Texture *** ** = (28%) *** = 

Traceability ** **  ***  

Trust to cook   * *** = 

Value for money *** ** -(3-28%) ***  

Versatility ** **    

 

 

 

 

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Consumption  
Behaviour 
 

Good for me health 
Health-oriented 
selfish not creative 
cook 

Cooking artist 
Self-efficacious 
convenience  

Indifferent 

Favorite species8 Sea bream (M) 
Sea bream(M); 
Cod(M-H); Herring(H) 

Sea bream (M) 
Sea bream(M); 
Cod(M-H); Herring(H) 

Cod (L); Trout (H) 

Main formats 
Sea bream: fresh 
fillet; ready to eat 

Sea bream: 
fresh/frozen fillet; 
dried. 
Cod: whole; fresh 
fillet. 
Herring: smoked; 
marinated; whole. 

Sea bream: 
fresh/frozen fillet; 
whole; ready to eat 

Sea bream: Fresh 
fillet; whole. 
Herring: smoked; 
soused. 
Cod: fresh/frozen fillet; 
ready to eat/to cook 

Cod: Fresh/frozen 
fillet. 
Trout: Fresh fillet. 

Wild/farmed Indifferent Wild Wild Wild Indifferent 

Boneless Indifferent Indifferent Indifferent Indifferent Indifferent 

Traditional  Yes Yes Yes Yes Indifferent 

Average Purchase €60 €100 €80 €97 €40 

Fish consumption M-L M-H M M M-L 

Young/Children 
consumption 

No children below 12 
y.o. (70%) 

No children below 12 
y.o. (70%) 

Yes (34%) Yes (50%) Yes (35%) 

Purchase location Supermarket Supermarket 
Supermarket/Fishmon
ger 

Supermarket Supermarket 

Information sources Fish Seller/Label Fish Seller/Label 
Industry/Advertisemen
t/Supermarket 

Fish Seller/Label Label 

      

Sociodemographics Good for me health 
Health oriented 
(selfish) not creative 
cook 

Cooking artist 
Self-efficacious 
convenience  

Indifferent 

Gender M F M/F M/F M/F 

Age 56 45 18 + 45 28 

Family size 2 3 2 or 3 3 
  
1 or 2 
 

Geographical Area Countryside (70%) Countryside (67%) Countryside (61%) Countryside (68%) 
Countryside (69%) 
 

Urban/Rural9 Urban (35%) Urban (40%) Urban (34%) Intermediate (78%) Intermediate (47%) 

Education M-H M-L M M-H M 

 

                                                           
8 Favourite species are the outcome of multinomial logistic regression, they are statistically significant (p values<0.0.5) for fish species consumption variables. 
High Salmon consumption in every class. 
9 Urban: >50.000 inhabitants; Intermediate: from 5.000 to 50.000 inhabitants; Rural: <5.000 inhabitants 
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Consumer segments in Germany 

General comment:  In Germany we have 6 different consumer segments.  

 

Table 16 Segments Profiles-Germany 

Segment names Cooking artist 
Healthy & environ-
mentally 
conscious 

Convenience 
brand loyal 

Health oriented 
cooking artist 

Cheap brand & 
taste 

Indifferent 

Segment size 12% 33% 23% 9% 16% 7% 

Segment trend = + + + = = 

Appearance     ***  = 

Availability  **      

Brand loyalty  * = (25%) **    

Conservation  -(29%)     = (51%) = 

Creativity **  ** ***   

Easy to digest -(29%)      = 

Environmental 
friendly  

 *** **  = (54%) = 

Fish evaluation *  **    

Healthy   *** **(6-51%)? ***  = 

Label *  ** **   

Likes to cook  Added: *   ***   

Local Added: * = (35%)   =  

Natural   ***  *** ** = 

New formats *   **   

No time  = (27%)  -(23%) = (50%)  

Nutrients   *** **  = = 

Omega 3 * ***  *** **  

Preferred brand     **  

Ready to eat = (29%) = (41%) **  =  

Sustainability   *** **  = (51%) = 

Taste over nutrition  *    **  

Texture   ***  ***  = 

Traceability  ***   = = 

Trust to cook **  **    

Value for money -(29%) *** **  **  

Versatility  ** ***  *** **  

 
 

 

 

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Consumption  
Behaviour 

Cooking artist 
Healthy & environ-
mentally 
conscious 

Convenience 
brand loyal 

Health oriented 
cooking artist 

Cheap brand & 
taste 

Indifferent 

Favorite species10 
Salmon(M); Sea 
bream (L); 
Seabass(L) 

Salmon (M-H); 
Trout(H); Sea 
bass(L) 

Salmon(M); 
Seabass(L) 

Trout (M-H); 
Salmon (M); 
Seabass (L) 

Salmon (M-H); 
Seabass (L) 

Salmon (H), 
Cod(M); 
Herring(M); 
Trout(M)  

Main formats 

Salmon: fresh fillet. 
Sea bream: fresh 
fillet and whole. 
Sea bass: fresh 
fillet.  

Salmon: 
fresh/frozen fillet; 
ready to eat. Trout: 
fresh fillet. 
Seabass: fresh 
fillet 

Salmon: 
fresh/frozen fillet; 
smoked; ready to 
eat. Seabass: fresh 
fillet; ready to cook/ 
to eat 

Salmon: 
fresh/frozen fillet; 
smoked. Seabass: 
fresh/frozen fillet. 
Trout: fresh fillet; 
whole; ready to 
cook; smoked 

Salmon: smoked; 
ready to eat/to 
cook; can. 
Seabass: frozen 
fillet.  

Salmon: 
fresh/frozen fillet; 
ready to eat/to 
cook; smoked; 
patè. Cod: fresh/ 
frozen fillet; ready 
to eat. Herring: 
ready to eat; 
marinated; frozen. 
Trout: ready to eat; 
frozen.  

Wild/farmed Indifferent Indifferent Indifferent Wild Indifferent Indifferent 

Boneless Indifferent Indifferent Indifferent Indifferent Indifferent Indifferent 

Traditional  Yes Yes Yes Yes Yes Indifferent 

Average Purchase €100  €96  €67  €92  €46  €84 

Fish consumption M M-H M M M-L M 

Young/Children 
consumption 

Yes (20%) 
No children below 
12 y.o. (63%) 

No children below 
12 y.o. (46%) 

No children below 
12 y.o. (55%) 

No children below 
12 y.o. (50%) 

No children below 
12 y.o. (68%) 

Purchase location Supermarket  Supermarket  Supermarket  Supermarket  Supermarket  Supermarket  

Information sources 
Supermarket; 
Advertisement 
Label 

Fish Seller Label 
Supermarket; 
Label; Fish Seller 

Label; Fish Seller 
Family; 
Supermarket 

AdvertisementFamil
y; Supermarket; 
Label 

 

Socio-
demographics 

Cooking artist 
Healthy & environ-
mentally 
conscious 

Convenience 
brand loyal 

Health oriented 
cooking artist 

Cheap brand & 
taste 

Indifferent 

Gender M/F M/F F F M M/F 

Age 34+ 54+ 41 54+ 46 24+ 

Family size 3 2 2 2 2 1 or 2 

Geographical Area Countryside (82%) Countryside (84%) 
Countryside 
(87%)/ 

Countryside 
(78%) 

Countryside 
(88%) 

Countryside 
(83%) 

Urban/Rural11 Urban (48%) Urban (49%) Urban (48%) Urban (53%) Urban (52%) Urban (48%) 

Education M M-H M-L M-H M M-H 

 

  

                                                           
10 Favourite species are the outcome of multinomial logistic regression, they are statistically significant (p values<0.0.5) for fish species consumption variables. 
11 Urban: >50.000 inhabitants; Intermediate: from 5.000 to 50.000 inhabitants; Rural: <5.000 inhabitants 
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Consumer segments in UK 

General comment:  In UK we have 5 different consumer segments.  

 

Table 17 Segments Profiles-UK 

Segment Healthy convenience 
 Selfish health & 
convenience 

Cooking artist 
Self-efficacious & 
local ecologist 

Indifferent 

Segment size 22% 43% 8% 13% 14% 

Segment trend + + = + + 

Appearance  *** ** -(29%)     

Availability   *** **     

Brand loyalty    = (32%)       

Conservation ***    ** = 

Creativity    = (31%)      

Easy to cook *** ***       

Easy to digest  ***   -(27%)   = 

Environmental friendly  ***    ** = 

Fish evaluation      **   

Healthy *** ***      

Label     * **   

Likes to cook     * *(53%)   

Local    = (40%)   ** = 

Natural *** ***    = 

New formats     *     

No time   = (28%)       

Nutrients   ** -(31%) ** = 

Omega 3   ** *  *(52%)   

Preferred brand    = (31%) = (31%)     

Ready to eat = (23%)  = (37%) = (38%)  = 

Sustainability      ** = 

Taste over nutrition     * **   

Texture *** ***   ** = 

Traceability *** = (34%)  ** = 

Trust to cook   ** *(43%)   

Value for money   ***   **   

Versatility *** *** * *(48%)   

 

 

 

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Consumption  
Behaviour 

Healthy convenience 
 Selfish health & 
convenience 

Cooking artist 
Self-efficacious & 
local ecologist 

Indifferent 

Favorite species12 
Seabass(M-L); Sea 
bream (L) 

Salmon(L); 
Seabass(L) 

Seabass (L); 
Seabream(L); Cod(M) 

Salmon(H); 
Seabream(L); 
Seabass(L) 

Salmon(M); Cod(M-H) 

Main formats 

Seabass: fresh fillet; 
ready to eat; whole. 
Seabream: fresh fillet; 
ready to eat; whole. 

Salmon: fresh fillet; 
smoked; canned. 
Seabass: fresh fillet. 

Seabass: fresh fillet; 
ready to eat; whole. 
Seabream: fresh fillet; 
ready to eat; whole. 
Cod: fresh/frozen fillet.  

Salmon: fresh fillet; 
smoked; canned; ready 
to eat. Seabream: 
fresh fillet. Seabass: 
fresh fillet. 

Salmon: ready to eat/to 
cook; fresh fillet. Cod: 
frozen fillet; ready to 
eat/ to cook. 

Wild/farmed Wild Indifferent Wild Indifferent Indifferent 

Boneless Yes Yes Indifferent Yes Indifferent 

Traditional  Yes Yes Yes Yes Indifferent 

Average Purchase £60 £50 £54 £40 £34 

Fish consumption M M M M M 

Young/Children 
consumption 

No children below 12 
y.o. (65%) 

No children below 12 
y.o. (69%) 

Yes (40%) 
No children below 12 
y.o. (64%) 

No children below 12 
y.o. (68%) 

Purchase location Supermarket Supermarket Supermarket Supermarket Supermarket 

Information sources Label/Supermarket 
Fish 
Seller/Label/Supermark
et 

Advertising/Supermark
et/Fish Seller/Label 

Label/Advertising Family/Supermarket 

       

Socio-demographics Healthy convenience 
 Selfish health & 
convenience 

Cooking artist 
Self-efficacious & 
local ecologist 

Indifferent 

Gender F F F F/M M 

Age 54+ 34+ 44+ 24+ 24+ 

Family size 2 2 3 1 or 2 1 or 2 

Geographical Area Countryside (64%) Countryside (69%) Countryside (61%) Countryside (64%) Countryside (79%) 

Urban/Rural13 Urban (42%) Urban (45%) Urban (44%) Urban (51%) Urban (45%) 

Education M-H M M-L M-L M-L 

                                                           
12 Favourite species are the outcome of multinomial logistic regression, they are statistically significant (p values<0.0.5) for fish species consumption variables. 

In addition, high cod consumption in the remaining classes. 
13 Urban: >50.000 inhabitants; Intermediate: from 5.000 to 50.000 inhabitants; Rural: <5.000 inhabitants 
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Consumer segments in Europe 

General comment:  In Europe we have found 11 different consumer segments.  

 

 

Legend 

*** Likert point>4; Percentage of response > 75% 

** Likert point>4; 75%< Percentage of response <50%  

* Likert point>4; Percentage of response<50% 

= Indifferent point in the Likert scale (4) 

- Likert point<4; Percentage of response<50% 

-- Likert point<4; 75%< Percentage of response <50% 

--- Likert point<4; Percentage of response > 75% 
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Table 18 Segments Profiles-Europe 

Segments Salmon fan 
Self-efficacious 
inclusive health 

Cooks with 
inclusive health 
focus 

Tasty & easy 
quality 

360° health 
oriented 

Innovative brand 
buyer 

Indifferent 
Healthy conve-
nience 

Local/ natural 
brand/seller 

Cooks with 
selfish health 
focus 

Cooking artist 

Segment size 9% 17% 11% 8% 11% 5% 2% 6% 5% 8% 17% 

Segment trend + + = + + + = = = + = 

Animal welfare =  **(5-57%)  *** *** =     

Appearance  **(66%)  ** ***    **   

Availability **(5-52%)   **     ** * * 

Brand loyalty      ***   **   

Preferred brand      ***    =(34%)  

Conservation =  ** **(52%) ***(86%) *** =     

Creativity  **         * 

Discount    **(53%)        

Discount effect      ***      

Easy to cook    ** ***(84%)   ***   -(3-38%) 

Easy to digest =  **  ***   ***  --  

Environmental 
friendly 

= **(65%) **  ***(86%) *** = ***  -  

Fish evaluation  ***       **   

Farming effect     *  =     

Fishing            

Fridge space           * 

Healthy  ** ** ** ***   *** ** * -(3-38%) 

Label  ** **(6-59%)      **   

Likes to cook   ***       * * 

Local         **   

Low price   -(1-43%)  -(1-29%)       

Natural  ***  ** ***  = *** ** * -(3-39%) 

Neg substances       =     

New formats           * 

No smell     ***      - 

No time =   **(51%)  ***      

No time 0   --(1-38%) ** -(1-24%)  =     

No waste   **(6-58%) **(53%)       * 

N. calories =         --  

Nutrients = **(65%)   *** *** = ***    

Nutrients 0      *** =  **  -(3-38%) 

Omega 3 **(5-57%)  *** ** ***(84%)     *  

Organic food            

Preferred brand            

Ready to eat            

Save time            

Sustainability = ** **  ***   ***   - 

Taste over 
nutrition 

**(5-50%)           

Texture = ***  ** ***  = ***    

Traceability = ** **(59%)  ***   *** * (6 e 5 -48%)   

Trust cooking  *** ** **(50%)     **  * 

Value for money *(5-49%) *** ** ** ***(83%)   ***  * - 

Versatile **(5- 58%)  ** **  ***    *              
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Consumption 
Behaviour 

Salmon fan 
Self-efficacious 
inclusive health 

Cooks with 
inclusive health 
focus 

Tasty & easy 
quality 

360° health 
oriented 

Innovative brand 
buyer 

Indifferent 
Healthy conve-
nience 

Local-natural 
brand/seller 

Cooks with 
selfish health 
focus 

Cooking artist 

Favorite species1 Salmon(L) 
Salmon(M)Seabre
am(L);Cod(M-L) 

Salmon(M)Seabre
am(L) 

Salmon(H);Seabr
eam (L);Cod(H) 

Salmon(H);Seabr
eam (L);Cod(M H) 

Salmon(H);Seabr
eam(L);Seabass(
H);Cod(M-
H);trout(L) 

Salmon(L);Seabr
eam 
(L);Seabass(H);tr
out (M) 

Salmon(L);Seabr
eam (L) 

Salmon(L);Seabr
eam (L);Cod(M) 

Salmon(M)Seabre
am (L);Herring(L) 

Salmon(M)Seabre
am (L) 

Main formats 
Salmon: ready to 
eat, smoked, 
fresh/frozen fillet. 

Salmon: smoked, 
fresh/frozen fillet. 
Seabream: ready 
to cook, 
fresh/frozen fillet, 
whole. Cod: ready 
to cook/to eat, 
fresh/frozen fillet. 

Salmon: ready to 
eat/to cook, 
smoked, 
fresh/frozen fillet. 
Seabream: 
fresh/frozen fillet, 
whole. 

Salmon: ready to 
eat/to cook, 
smoked, frozen 
fillet. Seabream: 
fillet, whole. Cod: 
ready to cook, 
fresh/frozen fillet. 

Salmon: ready to 
cook, smoked, 
fresh/frozen fillet. 
Seabream: ready 
to cook, 
fresh/frozen fillet, 
whole. Cod: ready 
to cook, 
fresh/frozen fillet. 

Salmon: ready to 
eat/to cook, 
smoked, 
fresh/frozen fillet. 
Seabream: ready 
to cook, fresh fillet, 
whole. Cod: ready 
to cook, 
fresh/frozen fillet. 
Seabass: ready to 
cook, fresh/frozen 
fillet, whole. Trout: 
ready to cook, 
fresh/frozen fillet, 
smoked. 

Salmon: ready to 
cook, smoked, 
fresh/frozen fillet. 
Seabream: fillet, 
whole. Seabass: 
fresh/frozen fillet, 
whole. Trout: 
ready to cook, 
fresh/frozen fillet, 
smoked, whole. 

Salmon: ready to 
cook/ to eat, 
smoked, 
fresh/frozen fillet. 
Seabream: fresh/ 
frozen fillet, whole. 

Salmon: ready to 
cook/to eat, 
smoked, 
fresh/frozen fillet. 
Seabream: 
fresh/frozen fillet, 
whole. Cod: ready 
to cook, 
fresh/frozen fillet. 

Salmon: ready to 
cook/to eat, 
smoked, 
fresh/frozen fillet. 
Seabream: fillet, 
whole. Herring: 
smoked, soused, 
canned. 

Salmon: ready to 
cook/to eat, 
smoked, 
fresh/frozen fillet. 
Seabream: fillet, 
whole. 

Wild/farmed Indifferent Indifferent Indifferent Wild Wild Wild Wild Indifferent Indifferent Wild Indifferent 

Boneless Yes Indifferent Yes Indifferent Yes Yes Yes Indifferent Indifferent Yes Yes 

Traditional Yes Yes Indifferent Indifferent Yes Yes Yes Indifferent Indifferent Yes Yes 

Average Purchase €84 €75 €74 €99 €87 €109 €60 €93 €63 €98 €70 

Fish consump-tion M-H M M-L M-H M-H H M-L M-H M-L M-H M 

Young/ 
Children 
consumption 

No children below 
12y.o. (72%) 

No children below 
12y.o.  (64%) 

No children below 
12y.o.  (65%) 

No children below 
12y.o.  (54%) 

No children below 
12y.o.  (64%) 

No children below 
12y.o.  (55%) 

No children below 
12y.o.  (60%) 

No children below 
12y.o.  (56.5%) 

No children below 
12y.o.  (64.5%) 

No children below 
12y.o.  (62%) 

No children below 
12y.o.  (63%) 

Purchase location Super-market Super-market Super-market Super-market  
Super-
market/Fishmonge
r 

Super-
market/Fishmonge
r 

Super-market Super-market Super-market Super-market 

Informa-tion 
sources 

Label/family 
Label/ 
Advertise-ment 

Label/Supermarket
/Ad-vertisement 

Super-market/Ad-
vertisement 

Label Fish Seller/Label Label 
Super-market/ 
Label 

Super-market Label 
Super-market/ 
Label             

Sociodemo- 
graphics 

Salmon fan 
Self-efficacious 
inclusive health 

Cooks with 
inclusive health 
focus 

Tasty & easy 
quality 

360° health 
oriented 

Innovative brand 
buyer 

Indifferent 
Healthy conve-
nience 

Local natural 
brand/seller 

Cooks with 
selfish health 
focus 

Cooking artist 

Gender F M/F M M F F M/F M M/F F F 

Age 48 52 40 34 54 46 43+ 28 41 37 50 

Family size 2 2 3 3 2 3 2 3 o 4 3 2 2 o 3 

Geographical Area Countryside (65%) Countryside (62%) Countryside (69%) Countryside (57%) Countryside (63%) Countryside (55%) Countryside (63%) Countryside (63%) Countryside (71%) Countryside (60%) Countryside (67%) 

Urban/ 
Rural2 

Urban n(45%) Urban (45%) Urban (47%) Urban (59%) Urban (50%) Urban (59%) Urban (44%) Urban (48%) Urban (47%) Urban (50%) Urban (46%) 

Education M-L M M M-H M-L M L M-H M M M 
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Respondent Population by Country 

Classes Salmon fan 
Self-efficacious 
inclusive health 

Cooks with 
inclusive health 
focus 

Tasty & easy 
quality 

360° health 
oriented 

Innovative 
brand buyer 

Indifferent 
Healthy conve-
nience 

Local natural 
brand /seller 

Cooks with 
selfish health 
focus 

Cooking artist 

FR 18% 18% 15% 25% 20% 21% 27% 20% 23% 19% 20% 

DE 19% 24% 22% 15% 18% 16% 14% 22% 27% 19% 20% 

IT 20% 19% 14% 22% 27% 21% 12% 16% 11% 21% 25% 

ES 15% 21% 21% 23% 20% 19% 15% 20% 22% 27% 19% 

UK 29% 18% 27% 16% 15% 24% 31% 22% 17% 14% 16% 

 

 

 


