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Abstract: For some types of seafood, such as clams, there are now sustainability certificates that guar-
antee their sustainable production. However, their consumption may be associated with some ethical
and sustainability concerns, as clams are harvested in ways that may be harmful to the environment.
The aim of this study is therefore to investigate consumers’ sustainability concerns based on their
purchasing preferences and WTP for clams with sustainability certification in three Mediterranean
countries—Italy, Spain and Croatia. Data were collected online and consumer preferences were
elicited using a labelled discrete choice experiment. The results show that in general all consumers
prefer clams from their country of origin, while there are differences in their appreciation for the
sustainability certification. While Croatian consumers are not very interested in the current Marine
Stewardship Council (MSC) sustainability certification, consumers in Spain are willing to pay a
higher price for it. At the same time, consumers in Italy are more interested in new certifications
such as Responsible Fisheries Management (RFM). These results could be of interest to clam pro-
duction and distribution companies trying to advance their corporate social responsibility activities
and positioning.

Keywords: clams; consumer preferences; sustainability certification; choice experiment

1. Introduction

The production and consumption of fisheries and aquaculture products (FAPs) have a
significant impact on the environment and often threaten the well-being of communities
living in coastal areas and the sustainability of the oceans [1]. The question of how to
conserve and inherit marine resources for future generations is a high priority in policy
debate and has recently been placed on the agenda by the United Nations as one of the
Sustainable Development Goals [2]. Indeed, growing populations and increasing demand
have led to overfishing of aquatic products and the depletion of stocks of many aquatic
species. By-catches and discards for market reasons are another problem of current fisheries
development. Discards not only lead to a waste of resources, but also have negative
ecological impacts [3,4]. According to the FAO report [5], overfishing in the Mediterranean
has decreased slightly, but still leads to significant pressure. The exploitation of about 75%
of commercial species is far from sustainable standards, according to the same report.

Some fisheries in the Mediterranean have been considered controversial in recent
years because of their environmental impact, in particular bottom trawling because of
its impact on the seabed and benthic habitats [6] and because of its legal selectivity [7].
Hydraulic dredges used to catch clams (Chamelea gallina) also have potentially relevant
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effects on environmental and ecological sustainability, as they have a great impact on the
seabed [8].

However, more and more consumers are concerned about the sustainability of the use
of marine resources and feel responsible towards society in their purchasing decisions [1,9].
For this reason, various labels and certifications are being introduced to the market to
provide consumers with important information about seafood sustainability. Fish and
seafood labelling and traceability can play an important role in protecting the interests and
health of consumers, but they can also be seen as a tool to promote the sustainable use of
marine resources [10–12]. This is because, in addition to informing consumers about the
safety, origin, and quality of products, such labels can also provide information about the
conservation of stocks and marine ecosystems [13].

Today, various eco-labels for FAPs are offered by different organisations. Eco-labels
that have been welcomed recently include RFM (Responsible Fisheries Management), MSC
(Marine Stewardship Council), ASC (Aquaculture Stewardship Council), FOS (Friend of
the Sea), and BAP (Best Aquaculture Practices). However, as the information on the labels
is often opaque, some consumers demand additional information on the labels [9,14,15].

Against this background, the aim of the present study is to investigate consumers’
purchasing preferences and willingness to pay for ecologically innovative seafood, i.e.,
clams with extended shelf-life—obtained through high hydrostatic pressure treatment, and
with a sustainability certification.

The study was conducted in three European Mediterranean countries, i.e., Croatia,
Italy and Spain. Indeed, among European countries, Italy and Spain are among the largest
producers and consumers of seafood [16]. According to EUROSTAT [17], Spain has the
highest fish landings among EU Member States (about 752 thousand tonnes in 2021) and
Italy reports about 146 thousand tonnes landed. Furthermore, Spain ranks second in the
EU in per capita consumption of FAPs (about 44 kg/capita/year) and Italy sixth (about
30 kg/capita/year) [18]. Croatia is also a potentially interesting new market, as the value
of Croatian FAP imports increased from EUR 74 million to EUR 194 million between 2013
and 2021 [19]. Therefore, we consider these three Mediterranean countries as the focus of
the study.

In terms of labelling, two certification schemes are considered for the purpose of this
study, namely RFM and MSC. The RFM fisheries standard is based on some key principles
of an efficient and adaptable management system with clear sustainability objectives and
guarantees the monitoring, control and surveillance of fishing activities. This certification
assesses the status of the target resource and the ecosystem that hosts it, taking into account
the specific impacts of the fishing activity. The fishing activity must be characterised by
compliance with social and safety objectives of labour policies and economic indicators
that highlight profitable activities. The MSC Fisheries Standard is based on a fisheries
management system that takes into account marine resources, minimises the impacts
of fishing and allows habitats to thrive under fisheries management by authorities and
companies that comply with applicable laws [20].

Despite studies conducted on consumer perceptions and preferences for MSC-labelled
FAPs, such as seafood in general [21], frozen processed Alaska pollock products [22],
shrimp [23], canned tuna [24] and shark-free products [25], no general evidence of a
price premium for eco-labelled products was found; on the contrary, differences between
countries and products were found. Cross-country studies are rare and there is still a
research gap in assessing consumer preference and willingness to pay a higher price in the
case of bivalves (such as clams). Italy is the first country in the Mediterranean to obtain
MSC certification for clams [26]. Therefore, the study of the purchase preference for mussels
with this label in three Mediterranean countries can be considered as one of the research
contributions. In addition to the MSC label, consumer purchasing preferences for the RFM
label are also investigated, as it could be considered as an alternative label for clams in the
future (currently this certification is not used in the Mediterranean).
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The rest of the article is structured as follows. The following section on background
provides an overview of the current literature on the research topic. The research method
section explains the survey procedure, the design of the discrete choice experiment and
the statistical analysis. The results section describes the participants and elaborates on
consumer preferences for mussels and their Willingness to Pay (WTP). At the end, the
results are compared with the findings of other studies and discussed.

2. Theoretical Background and Research Questions

Some previous literature contributions addressed the factors influencing seafood
consumption and preferences, such as taste, texture, colour, smell, price, convenience,
availability, health, natural content, safety, origin, ethical concerns and socioeconomic
background [27,28]. Furthermore, the use of new technologies to extend the shelf life of
seafood has an impact on consumer purchasing behaviour. Demartini et al. [29] evaluated
an innovative extended shelf-life packaging for fresh seafood. They found that neophobia
had a negative impact on the purchasing behaviour of Italian consumers and they were
often sceptical about this technology, although the provision of relevant information could
slightly influence consumer preferences.

Price is undoubtedly one of the most influential of the factors that play an important
role in consumer purchasing behaviour. The theoretical background of how price and
preferences influence seafood consumption can be explored through various economic and
behavioural concepts. Understanding the interplay of these economic and behavioural
factors can provide valuable insights to policymakers, businesses, and researchers seeking
to analyse and influence this food consumption and preferences in the marketplace. When
demand for FAPs is relatively elastic, a small price increase can lead to a proportionally
larger decrease in quantity demanded [30]. Price changes in FAPS can also affect con-
sumption through the income effect. If the price of seafood increases, this may reduce
the purchasing power of consumers’ income, leading to a decrease in the total quantity of
FAPs demanded [31]. When seafood prices decrease, consumers’ real income may increase,
leading to higher demand for seafood.

In addition, an increase in seafood prices may lead consumers to choose other protein
sources, such as chicken or plant-based alternatives, resulting in a decrease in seafood
consumption [32]. This factor, called the substitution effect, occurs when consumers switch
to alternative products when the price of a particular product increases [33]. Price actually
leads to a change in consumer behaviour and preferences. Consumers may develop
a preference for cheaper alternatives, leading to a shift in consumption patterns away
from FAPs.

Based on the literature reviewed on the effect of FAP price on consumer preferences, a
first Research Question (RQ) can be stated as follows:

RQ1: What effect will an increase in the price of clams have on consumers’ utility?

According to previous studies [14], two other factors that influence consumer prefer-
ences for FAP are (i) their origin and (ii) sustainability certifications.

Regarding origin, consumers’ WTP is generally higher for aquaculture products pro-
duced in their own country. For example, consumers prefer domestic fish to foreign or
imported fish because the distance from producer to consumer is short and they have the
opportunity to verify the production process [29,30]. The choice of country of origin is influ-
enced by a combination of economic, cultural, and quality factors [34,35]. It is important to
note that the relevance of these factors can vary by region and consumer segment [35]. To
understand these factors, the theoretical background needs to be considered from different
perspectives. For example, international trade plays a crucial role in FAP consumption
patterns [36]. Countries with a strong seafood industry often export their products to other
countries, which affects the availability and consumption of certain seafood products [36].
Therefore, consumer preference may be based on imports from popular FAPs-producing
countries [37].
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In terms of cultural factors, different cultures have different culinary traditions and
preferences for seafood [38]. Certain countries have a long tradition of eating and preparing
seafood, which may influence the preference for seafood from their country of origin.
In addition, certain religions may restrict seafood consumption or prescribe preparation
methods [39]. Furthermore, consumers often associate certain countries with high-quality
seafood [40]. Preferences may be influenced by perceptions of better taste, freshness, or
safety of certain sources. In addition to the quality issue, food safety may also affect
seafood source choices, such that countries with strict food safety regulations are preferred
by consumers concerned about product safety [41,42]. From a health and nutritional
perspective, certain types of seafood are rich in omega-3 fatty acids, which have been
associated with various health benefits. Consumers may prefer seafood from countries
known for species high in omega-3 [43].

Based on the literature reviewed on the effect of origin on consumer preferences for
FAPs, a second Research Question can be stated as follows:

RQ2: Does the country of origin affect consumer appreciation for clams?

In addition to price and country of origin, previous contributions to the scientific
literature have highlighted the importance of FAP labels and certifications for consumers,
which today aim to overcome concerns caused by environmental and sustainability issues.
Certifications or eco-labels are offered to reassure concerned consumers that the fish they
are buying has minimal impact on the environment. Especially in the aquaculture sector,
the use of eco-labels with different designs is increasing significantly [44]. These labels
inform consumers about environmental attributes with the aim of reducing the information
gap between producers and consumers [45,46].

Indeed, consumers may prefer imported products with valid certifications over do-
mestic products without certifications. For example, in their study of canned tuna with
eco-labelling, Lim et al. [24] found that US consumers had a higher WTP for imported
canned tuna with MSC certification compared to non-certified domestic products. In fact,
eco-labelling leads to higher marginal WTP for imported canned tuna than for domestic
products [47]. Interestingly, increased awareness of sustainability issues and eco-labelling
does not necessarily lead to higher WTP. For example, Natali et al. [48] mentioned that
consumers who received information about the sustainability of white shrimp compared
to pink shrimp had a lower WTP for eco-labelled white shrimp. Information on white
shrimp can serve to diversify fish consumption and thus avoid fish waste and marine
pollution. A possible explanation for this could be that uninformed consumers rely solely
on the eco-label and have no other way to make a sustainable choice. In contrast, informed
consumers know that white shrimp is basically a sustainable choice. Therefore, they do
not need to rely on this label. Several key concepts play a role in influencing consumer
decisions when it comes to FAP consumption and their preference for labelled or certified
products. The relevant theoretical background is based on theories of consumer behaviour,
trust building, information dissemination, and the alignment of consumers’ values with
their purchasing decisions [49,50]. FAP labels play a crucial role in the information-seeking
and evaluation phase, as they provide essential information about product attributes and
influence consumer perceptions of product quality and value [50]. These theoretical frame-
works help explain why certain seafood labels are so popular and why consumers tend
to prefer to certified products over non-certified ones. One of the concepts is information
asymmetry and trust, such that information asymmetry exists when one party has more or
better information than the other, leading to potential imbalances in decision making [9].

In general, previous research shows that consumers perceive labels such as MSC,
FSC or organic aquaculture positively because of their awareness of environmental and
economic impacts [43,51–53]. Research also suggests that this growing environmental
awareness and desire for eco-labels is linked to concepts such as “ecological citizenship” [9],
a concept that implies a change in lifestyle towards sustainable patterns. Galati et al. [52]
studied Italian and Spanish consumers’ perceptions of seafood eco-labels. Older and better-
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educated consumers were interested in seafood eco-labels. The information on the labels
played an important role in consumers’ perceptions as it filled the information gap.

However, there are also study findings that consumers are not interested in sustain-
ability certifications. According to McClenachan et al. [54], consumers are less interested in
the benefits their consumption choices could have on coastal communities. Instead, there is
a greater need for ethical and social information about the relevant certifications [9].

In addition to awareness of environmental issues, some studies also pointed to a
lack of knowledge about seafood eco-labels due to consumers’ unwillingness to read the
information on labels. The main reason for this disinterest is said to be the lack of trust in
the information on the labels and its impact on the marine environment [55]. According to
the researchers, “food illiteracy” is due to a lack of general knowledge about the production
process and its environmental impact. Therefore, awareness of the eco-label and the
information it contains can play an important role in consumer choice or promote a sense
of responsibility [56,57].

In general, empirical studies looking at consumer WTP for eco-labelled FAP products
suggest that there is a positive price premium for a sustainability label. Menozzi et al. [43]
found a positive price premium for different fish species and attributes with sustainability
labels. However, this value was very heterogeneous across fish species in five countries
(France, Italy, Germany, Spain and the UK). They pointed out that enough information and
knowledge about the standard is needed for sustainability to become a purchasing criterion.
This difference in WTP was also mentioned in other studies. For example, Vitale et al. [58]
showed that the difference in WTP for eco-labelled seafood was caused by cultural and
social background. They emphasised that the WTP should be considered as a conservative
value considering the lack of consumer confidence in the increase in knowledge due to the
daily presence of sustainability labels in the markets. Furthermore, Zander and Feucht [47]
showed that some consumers were willing to pay a significantly higher price premium
for seafood with a sustainability label from Europe because they trusted the standards of
these products. The WTP value varied between +7% and +20%, depending on consumer
characteristics and country. The WTP value is positively related to consumer awareness,
which means that consumers who know the corresponding eco-label have a higher WTP
value [25].

Based on the literature reviewed on the effect of sustainability certifications on con-
sumer preferences for FAPs, a third Research Question can be stated as follows:

RQ3: Do sustainability certifications affect consumer appreciation for clams?

3. Materials and Methods
3.1. Labelled Discrete Choice Experiment Design

This study investigates consumer preferences for eco-innovative seafood, i.e., refrig-
erated clams with extended shelf-life achieved through high hydrostatic pressure and
an ecological certification. Consumer preferences are determined using a discrete choice
experiment (DCE). DCE is a stated preference (SP) technique that aims to understand con-
sumers’ preferences for a particular product and/or service [48]. Consumers (participants)
state their preference for hypothetical alternative scenarios described by several attributes.
Participants’ responses are used to determine whether their preferences are significantly
influenced by the attributes [59,60]. The responses (choices) are also used to determine
the relative importance of the attributes. The choice experiment has been widely used in
various research disciplines (e.g., marketing, health economics, environmental economics,
transport economics) because of its close resemblance to real-world decision-making [59].
In terms of general experiments in DCE, the dependent variable is the choice of the alterna-
tive that individuals usually make based on a set of characteristics and levels that make up
the product under study. The latter serve as independent variables.

Since chilled clams with extended shelf-life achieved by high hydrostatic pressure are
not yet on the market, we designed a hypothetical labelled discrete choice experiment to
understand whether these innovative chilled clams could be successful compared to the
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other two options. We did not use a control treatment as we are interested in understanding
and comparing preferences between the innovative product and those already on the
market. The three clam alternatives are: (a) chilled clams preserved in the refrigerator
(+4 ◦C) that can be consumed within 5 days; (b) frozen clams stored in the freezer (−18 ◦C)
that can be consumed within 6 months; (c) chilled clams which underwent an innovative
treatment with high hydrostatic pressure and are preserved in the refrigerator (+4 ◦C) and
can be consumed within 20 days. Each pack contains 500 grams of clams—equivalent to
two servings.

A multi-country consumer panel (as described in Section 3.2) was used to collect
the required information. Respondents were asked to repeatedly choose between three
clam alternatives which, apart from preservation, differed in terms of “country of origin”,
“certification” and “price” (Figure 1). Price levels were set for each alternative and country
based on the average retail market price (middle price level) of benchmark products,
obtained by means of market research in the three countries. The minimum price (first
level) and the maximum price (third level) were set to be equidistant from the average
retail price (middle price level).
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Figure 1. Structure of attributes and levels.

The attributes and levels are shown in Tables 1 and 2. The attributes and their corre-
sponding levels for this study were chosen based on a qualitative study conducted online
with consumers from the three countries: Croatia, Italy, and Spain (PRIZEFISH project de-
liverable 5.2.1 “Consumer Analysis Report” (document available at https://programming1
4-20.italy-croatia.eu/web/prizefish/docs-and-tools (accessed on 8 June 2023) [61]. Partici-
pants were asked to rate a list of attributes that were particularly important to them when
buying clams. The following graph (Figure 2) shows the results obtained with 191 par-
ticipants in the qualitative study (Croatia 79 participants; Italy 65 participants; and Spain
47 participants). Figure 2 shows that in all three countries the attribute of origin received
the highest rating. This means that all respondents (especially the Croatian participants)
believe that origin is the most important attribute when it comes to choosing products such
as clams.

Table 1. Attributes and levels.

Products’ Attributes Attribute Levels

Country of origin Croatia Italy Spain
Label No label RFM * MSC **

Price Prices were different for each country and each category of product
(Table 2)

* Responsible Fisheries Management; ** Marine Stewardship Council.

https://programming14-20.italy-croatia.eu/web/prizefish/docs-and-tools
https://programming14-20.italy-croatia.eu/web/prizefish/docs-and-tools
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Table 2. Price levels (in Euros).

Croatia Italy Spain

Refrigerated 3.20 4.80 6.40 11.50 12.50 13.50 3.40 5.10 6.80
Frozen 1.60 3.20 4.80 8.60 9.60 10.60 1.70 3.40 5.10
HHP 4.80 6.40 8.00 13.00 14.00 15.00 5.10 6.80 8.50
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Figure 2. Attribute scoring.

Finally, participants in the discussion rooms were asked about the price they were
willing to pay for clams in the three states of chilled, frozen and HHP. Meanwhile, market
research on the prices of frozen and chilled clams in Croatia, Italy and Spain was carried
out. It was found that the prices quoted in the discussion rooms were on average 25%
below the market price for chilled clams and 50% below that for frozen clams. Therefore,
we calculated the average of the prices from the discussion rooms for the innovative HHP
clam, which served as the mean price. The minimum price was −25% of the mean price and
the maximum level was +25% of the mean price. We used the same concept for the other
two products, where the mean price was calculated as the average price from the market.
Before we started with DCE, the attributes and levels were explained to the respondents.
First, a detailed explanation of the products of each alternative and how they were obtained
was given.

In addition, participants were shown the following options regarding certifications
(Table 3):

The DCE designs were considered separately for each country. A labelled DCE
design was used, i.e., all choices had four alternatives corresponding to the different
shellfish, plus a “no-buy” alternative. The ‘no-buy’ option was included to reflect real-life
purchase situations where people may refrain from making a choice between available
alternatives [62,63]. In addition, the inclusion of a no-buy option had the advantage that
the choice probabilities could be interpreted as market shares of the different products
available for choice [64]. The experiment with the labelled choice option was considered
because we assumed that the type of preservation (chilled, frozen and HHP) significantly
affects consumers’ perception of the product in question. In other words, we assumed that,
for example, frozen mussels are perceived as a different product than chilled mussels.



Sustainability 2023, 15, 11953 8 of 18

Table 3. Information on certifications.

Type of Certification Description

Responsible Fisheries Management (RFM) The RFM fishing standard is based on three key principles:

• an efficient and adaptive management system, with clear
sustainability objectives which guarantees monitoring, control,
and surveillance of fishing activity.

• availability of assessments of the status of the target resource
and the ecosystem that hosts it, considering the specific impact
of the fishing activity concerned.

• the fishing activity must be characterized by compliance with
social and safety at work policies and with economic
indicators that highlight profitable activities.
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• fishing must be managed by administrations and companies
responsibly and in compliance with applicable laws.

Sustainability 2023, 15, x FOR PEER REVIEW 8 of 18 
 

 

Table 3. Information on certifications. 

Type of Certification Description 

Responsible Fisheries Man-

agement (RFM) 

The RFM fishing standard is based on three key principles: 

• an efficient and adaptive management system, with clear sustainability objec-

tives which guarantees monitoring, control, and surveillance of fishing activ-

ity. 

• availability of assessments of the status of the target resource and the ecosys-

tem that hosts it, considering the specific impact of the fishing activity con-

cerned. 

• the fishing activity must be characterized by compliance with social and safety 

at work policies and with economic indicators that highlight profitable activ-

ities. 

 

Marine Stewardship Council 

(MSC) 

The MSC fishing standard is based on three key principles: 

• fishing must have a management system that leaves enough resources in the 

sea to ensure that the stock can reproduce, and the fishing activity can thus 

continue over time. 

• fishing must be carried out with gear and in areas that minimize its impact, 

allowing habitats and marine animals to thrive. 

• fishing must be managed by administrations and companies responsibly and 

in compliance with applicable laws.  

The DCE designs were considered separately for each country. A labelled DCE de-

sign was used, i.e., all choices had four alternatives corresponding to the different shell-

fish, plus a “no-buy” alternative. The ‘no-buy’ option was included to reflect real-life pur-

chase situations where people may refrain from making a choice between available alter-

natives [62,63]. In addition, the inclusion of a no-buy option had the advantage that the 

choice probabilities could be interpreted as market shares of the different products avail-

able for choice [64]. The experiment with the labelled choice option was considered be-

cause we assumed that the type of preservation (chilled, frozen and HHP) significantly 

affects consumers’ perception of the product in question. In other words, we assumed 

that, for example, frozen mussels are perceived as a different product than chilled mus-

sels. 

Ngene 1.1.1 was used to design an optimal orthogonal design (OOD). OOD maxim-

ises the differences in attribute levels between alternatives so that the information re-

spondents receive in stated preference surveys (SP) is maximised by forcing trade in all 

attributes in the experiment. OODs are orthogonal within an alternative, but have (often 

perfect negative) correlations between alternatives [65]. Our design generated 18 tasks to 

choose from. However, to reduce the number of tasks each subject faced, the design was 

divided into two blocks and participants were randomly assigned to one of the blocks so 

that each block received 9 choice tasks. Figure 3 shows an example of a choice task for 

mussels in Italy. 

To avoid confusion between the constants of the baseline and the constants of the 

model, effect coding was used in the development of the model [66]. 
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in the experiment. OODs are orthogonal within an alternative, but have (often perfect
negative) correlations between alternatives [65]. Our design generated 18 tasks to choose
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To avoid confusion between the constants of the baseline and the constants of the
model, effect coding was used in the development of the model [66].

3.2. Survey Procedure

Data were collected online via Qualtrics in June–July 2021. Consumer panel partici-
pants were recruited in collaboration with a market research company that provided access
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to consumer panels in Croatia, Italy and Spain. The questionnaire was developed in English
and then translated into the official languages of each country.

The questionnaire included only closed-ended questions.
A first block of screening questions included socio-demographics (gender, age and ed-

ucation level), seafood purchasing frequency and respondent responsability in purchasing
food at home. If participants bought and consumed seafood less than once in a month (e.g.,
they were occasional consumers), and were not responsible for food purchases at home
they were excluded from the survey.

To the best of our knowledge there are no studies that have calibrated scales for being
responsible for food purchase, purchase and consumption of seafood products. Therefore,
the items included in the questionnaire were developed by the authors and included as
screening questions since DCE is considered a hypothetical purchasing task and it was
necessary that participants in this study had some level of familiarity with seafood. We
assumed that they were only familiar if they bought and consumed seafood at least once a
month. In addition, it was considered necessary for them to also be responsible for food
purchases at home to assure their familiarity with the prices and budget constraints of the
household. Socio-demographic questions were then asked to profile the participants and
check the representativeness of the sample.

The second part of the questionnaire was dedicated to the choice experiment task.
First, the tasks and alternatives were explained to the participants. Then, the product, the
attributes and the levels of each attribute were explained. Moreover, participants were
offered a cheap talk (Supplementary Materials) to mitigate hypothetical biases, which
are very common when using hypothetical discrete choice experiments [67–72]. Then
respondents were asked to choose one option between four alternatives (as described in
previous Section 3.1).

Table 4 describes the demographic data of all participants in Croatia, Italy and Spain.
Croatia had the highest number of responses with 434 participants compared to Italy
(404 participants) and Spain (427 participants). In the three countries, most participants
were female and Croatia had the youngest respondents compared to Italy and Spain.
The latter country had the respondents with the highest level of education; 50% of the
respondents had at least a university degree.

Table 4. Socio-demographic characteristics of the sample and population * (%).

Definitions
Croatia Italy Spain

Sample Population Sample Population Sample Population

Gender
Male 36.0 48 44.7 49 46.4 49

Female 64.0 52 55.3 51 53.6 51

Age
(years old)

18–24 10.2 8 7.9 10 7.9 11
25–39 29.3 18 22.4 15 26.8 16
40–54 48.4 20 30.5 24 31.8 26
55–70 12.1 22 39.2 25 33.5 23

Education

Elementary school 2.8 21 27.8 37 6.6 36
High school 66.1 52 47.5 43 36.1 23

University and/
or above 29.5 16 22.4 20 52.5 41

Prefer not to respond 1.6 2.2 4.9

* According to EUROSTAT (2022) and OECD Statistics (2021).

3.3. Statistical Analysis

The data were analysed with R 3.5.1. Responses that were given too quickly compared
to the average time taken to complete the current questionnaire were excluded from
the analysis.
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As mentioned earlier, consumer preferences were elicited in this study using a DCE
approach. The basis of the DCE approach is Lancaster’s theory of consumer choice [73]. It
states that the utility of a good is composed of the utility of the attributes that make up the
good. In other words, the utility of a good is derived from its attributes and the level of
those attributes. Thus, each time consumers make a choice, they make a trade-off between
the attributes of a good and their levels [74]. Furthermore, random utility theory (RUT)
states that consumers are rational and always choose the good that maximises their utility
under income constraints. Finally, DCE assumes that alternatives are exhaustive, mutually
exclusive and finite [75].

Thus, the utility (U) obtained from a product/good, based on the assumptions of
RUT is:

Unj = Vnj + εnj (1)

where Unj is the utility that decision maker n obtains from alternative j, j = 1, 2, . . ., J;
Vnj—utility that is/can be observed by the researcher and εnj—error term, unknown to the
researcher, not observed and treated as random.

Utility models were calculated separately for each country and estimated based on
the choices of participants who completed 9 choice tasks, as mentioned earlier. To describe
preferences for shellfish products, all attribute levels of the choice task (t) were considered
as explanatory variables. The option “no purchase” and the other attributes and levels
were included in the specific utility function (Vnjt). With the exception of price, all other
attributes were coded with effects to avoid confusion between the specific constant of
the status quo alternative and the attributes of the alternatives [66]. The reference values
were “Croatia” for the country of origin and “No certificate” for the certificate”. The levels
were given the value 1 if they occurred in the design; −1 if the reference level occurred
(Croatia/No Certificate) and zero otherwise.

Thus, the utility function is:

Vnjt = α + β1Pricenjt + β2OriginItalynjt + β3OriginSpainnjt + β4CertificateRFMnjt + β5CertificateMSCnjt + εi (2)

In this study, we used Multinomial Logistic Regression (MNL) to identify consumer
preferences for the attributes of the seafood considered. MNL is a statistical technique for
classifying multiclass problems that extends the principles of logistic regression. It allows
the prediction of probabilities associated with different outcomes when dealing with a
dependent variable that has more than two discrete possibilities. This modelling approach
considers a range of independent variables, including those with real, binary, categorical
or other data types. It differs from ordered logit regression in that the (possible) order
of categories is not considered and is not applicable in this study context. Furthermore,
several behavioural models applied in DCE differ from each other in the assumptions made
for the error component (ε) of the utility function (U). MNL assumes that the errors are
independent and identically distributed (iid) Type I extreme value.

Average willingness-to-pay (WTP) for each attribute level of origin and certificate
were calculated as follows:

WTP(Attribute) = −(βn − βlevel)/β1 (3)

where β1 is the parameter of price, βlevel is the parameter for each level of the attributes,
country of origin and certificate and βn is the parameter for reference attribute level.

4. Results
4.1. Consumer Preferences

The parameter estimates of the MNL models for the main effect variables are shown
in Table 5 below. The null hypothesis is that all coefficients are equal to zero. As the table
shows, for clams, Croatian consumers are interested in buying the frozen ones. Moreover,
in all three countries, Croatia, Italy and Spain, the coefficients for the innovative product
with a longer shelf life are lower compared to the chilled and frozen clams, which means



Sustainability 2023, 15, 11953 11 of 18

that this product is the least preferred compared to the other options. In Croatia, the
coefficient is not significant, which means that Croatian consumers are not interested in
buying refrigerated clams with a shelf life of 20 days. However, since all coefficients are
positive, it means that consumers prefer to buy one of the products rather than none at all.

Table 5. Consumers’ preferences for clam products.

Croatia Italy Spain

Refrigerated 0.22 * 1.05 *** 0.59 ***
Frozen 0.35 *** 0.93 *** 0.61 ***
HHP 0.52 0.87 *** 0.37 ***
Price −0.02 *** −0.12 *** −0.02 ***

Origin Croatia a 0.89 *** −0.46 *** −0.24 ***
Origin Italy −0.37 *** 0.85 *** −0.16 ***
Origin Spain −0.52 *** −0.39 *** 0.40 ***

No certificate a −0.02 −0.19 *** 0.10 ***
RFM certificate 0.01 0.11 *** −0.17 ***
MSC certificate 0.01 0.08 ** 0.07 *
Log-Likelihood −4563.8 −4329.9 −4895.1
McFadden R2 0.11052 0.12381 0.041042

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’; a are the reference levels of the attributes, the coefficients were calculated by:
coefficient (ref.lev.) = −Σ coefficients (attribute levels).

As an answer to RQ1, the attribute price is negative, which means that consumers do
not like to pay additional prices. In other words, a price increase lowers consumers’ utility.

Moreover, the model suggests that consumers prefer to buy clams that originate from
their country, as the coefficients for the origin of the product are positive only for the
country where the respondents are located, while the other two countries of origin have a
negative coefficient. This result provides a clear answer to RQ2.

Following RQ3, the coefficients for certification in Croatia are not significant, which
means that Croatian consumers do not pay much attention when purchasing clams. In
Italy, the coefficient for “No certificate” is significant and negative, which means that Italian
consumers prefer mussels with certification, and most of all the RFM certificate. However,
the RFM certificate is strongly preferred in Italy, but not in Spain, which is not very trusting,
as the negative coefficient means that Spanish consumers prefer not to have a certificate at
all on the clams they buy rather than for them to carry the RFM certificate. On the other
hand, MSC certification is highly valued in Spain.

4.2. Consumer WTP

The average WTP for each attribute level was calculated according to Equation (3).
Here β1 is the parameter for price, βlevel is the parameter for the attribute’s reference
level, origin and certification, and βi is the parameter for the attribute level. The WTP we
calculate here is the maximum price premium consumers are willing to pay for a pack of
500 grammes (equivalent to two servings) of certified clams of the specified origin. Table 6
shows the results for the WTP.

Table 6. Willingness to pay for clams in euros. Evaluating price premium comparing to products
from Croatia and with no label.

Attribute Croatia Italy Spain

Origin Italy −8.3 [−63 kn *] 10.9 4.0
Origin Spain −9.4 [70.5 kn *] 0.6 32.0

Certification RFM NS 2.5 −13.5
Certification MSC NS 2.3 1.5

* Price level in Croatian Kuna.
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As Table 6 shows, Croatian consumers were not willing to pay a price premium for
clams from Italy and Spain compared to clams from their country. However, the negative
value of WTP is lower for clams from Italy, indicating that Italian clams were slightly
preferred to Spanish clams. The WTP was not calculated for certification as the coefficients
were not significant.

Italian consumers were willing to pay 10.9 euros more for clams from their own
country than for those from Croatia. They were also willing to pay a small price premium
for mussels from Spain compared to those from Croatia. This means that Italian consumers
preferred mussels from Spain to those from Croatia. In terms of certification, Italian
consumers indicated a similar price premium for both certificates compared to no certificate,
while RFM had a slightly higher WTP than MSC.

Similar to Italian consumers, Spanish consumers were also willing to pay a price
premium for clams from Italy over those from Croatia. However, Spanish consumers
were not willing to pay a price premium for an RFM certificate compared to one without.
Nevertheless, they expressed a price premium for the MSC certificate, but it was lower
compared to Italian consumers, indicating that Italian consumers trusted the certificates
the most out of the three countries.

5. Discussion

Although overfishing in the Mediterranean has decreased slightly, it is still far from
sustainable standards. This is the reason for the ethical and sustainability concerns of
FAP consumers who feel responsible towards society. To ensure the sustainability of
marine resources and their fishing methods, producers and related organizations provide
sustainability certificates and labels as information tools. Some certifications and labels are
now offered to ensure the sustainability of FAPs. However, there are still marine products
such as clams where producers have not yet been able to respond to consumer concerns
about sustainability as they should.

Therefore, the aim of this study is to address consumers’ sustainability concerns by
investigating their purchasing preferences and WTP for sustainability-certified mussels.
The results of consumer purchase preferences for the three options proposed show that,
in general, there is not much preference for the innovative clam with a higher shelf life
that undergoes innovative high hydrostatic pressure treatment compared to the other two
options (frozen and chilled). The reason could be that consumers are often sceptical about
innovative foods [76–79]. In line with this, Demartini et al. [29] found in their study with
Italian consumers that the acceptance of shelf-life extensions for freshly packaged fish fillets
was low. Demartini et al. found that consumers do not have a positive preference for eating
fish products with shelf-life extension technology. Therefore, more information about this
technology can easily influence consumer preferences.

Regarding the origin of clams, there is a strong country identity, which means that
consumers prefer to buy products from their country of origin. In general, European con-
sumers tend to consume marine products that are produced close to them [56], as local or
national seafood has a much shorter supply chain compared to imported products. There-
fore, consumers prefer local FAPs [16]. Consumers often believe that shellfish produced or
farmed in their own country is of higher quality. This result is consistent with the findings
of Mulazzani et al. [25], Peiró-Signes et al. [9] and Pérez-Ramírez et al. [80], where the
country of origin was the main characteristic in the choice of FAP. The important point
about this issue is that the origin of FAPs has a significant impact on consumers’ interest in
eco-labelled seafood [80].

According to the results of our study, Croatian consumers do not rely much on labels
when buying clams. In some studies, food scandals [81] and in other studies, lack of trust
in information on labels [55] were cited as reasons for consumer reluctance to use food
labels. This problem is particularly prevalent in seafood, as the supply chain is complex and
often non-transparent [82]. A study analysing 44 recent studies of more than 9,000 seafood
samples from restaurants, fishmongers and supermarkets in more than 30 countries found
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that about 55% of fish sold in the UK and 38% in the US were mislabelled [83]. In addition,
some similar cases have been reported in Europe [83,84]. Furthermore, Croatian consumers
are not willing to pay a price premium for shellfish from Italy and Spain compared to
shellfish from their country. This result contrasts with Lim et al. [24], who found that
consumers had a higher WTP for imported canned tuna with a valid certification compared
to non-certified local or national products.

Italian consumers prefer Italian clams more than the other two optional clams in
Croatia and Spain. This is to be expected as Italy is the largest producer of clams in
Europe [18]. Therefore, they are willing to pay about 11 euros more for clams from their
own country than for those from Croatia. They are also willing to pay a lower price
premium for clams from Spain than for clams from Croatia.

Similar to Italian consumers, clams caught in Italy are preferred by Spanish consumers
to clams originating from Croatia. Spanish consumers are willing to pay a higher price
for clams from Italy than for those from Croatia. Spanish consumers prefer MSC clams
compared to clams without any certificate. Spanish consumers are probably more used to
MSC labelling than Italians and Croats [28]. This explains why they trust the MSC but not
the RFM, which is not yet used [85].

Regarding the upcoming sustainability labels for clams, Italians report a similar price
premium for both certificates compared to no certificate. RFM has a slightly higher WTP
than MSC. This can be explained by the fact that MSC is still very little used in Italy.
Therefore, consumers do not have a clear preference for a product that already exists or
another that is only hypothetical [14,24,25]. Another possible explanation is that, since MSC
certification is currently available in the market, they are looking for certification (such as
the RFM) that includes more features or information on sustainability issues. This includes
features such as an efficient and adaptable management system with clear sustainability
objectives. These features guarantee the monitoring, control and surveillance of fishing
activities. Finally, Proi et al. [85] mention that FAP companies should consider semiotic
associations to overcome the lack of visibility of eco-labels and attract more attention from
consumers looking for sustainability information in the relevant labels. This includes the
use of colours and symbols associated with aquatic products and their sustainability.

6. Conclusions

The objective of this study is to investigate consumers’ sustainability concerns by
examining their purchasing preferences and WTP for clams with sustainability certification.
The results of consumers’ purchasing preferences for the three options provided show that,
in general, the innovative clam with a higher shelf life is not much preferred compared to
the other two options, frozen and chilled. In terms of country of origin, there is a strong
country identity for clams. Moreover, sustainability labels are not much preferred in Croatia.
The Italians prefer a product certified with RFM, while the Spanish prefer MSC.

6.1. Research Implications

The present research has particular implications for the seafood industry specialising
in clam production. From the results of this research, it appears that consumers in the three
Mediterranean countries do not particularly prefer new technologies, even if they guarantee
a longer shelf life. Even if such new technologies can reduce food waste, this may not be
seen as a positive initiative by consumers. Therefore, promotional campaigns addressing
this issue are important to raise consumer awareness of the safety of these technologies and
the positive impact they could have on reducing food waste and subsequently reducing
overfishing and improving ocean conditions. Alternatively, information on processing
provided to consumers on packaging should be limited to the effects of the process (i.e.,
shelf life) and avoid unnecessary explanations of the process itself, as these descriptions
can reinforce the impression of ultra-processed food and thus unhealthy products.

A similar argument can be made in the case of eco-labelling. Ecolabels need promo-
tional and educational campaigns to be well accepted by consumers. As can already be seen
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from the existing literature, differences between countries can be relevant. Croatian con-
sumers are probably less accustomed to distinguishing between certified and non-certified
products, as eco-labelling is far from widespread in this country. Italian consumers are
becoming aware of sustainability, but in general terms, and they are not able to distinguish
(and appreciate) between a label that already exists on the market (MSC) and one that does
not yet exist (RFM). Finally, Spanish consumers are more mature and have confidence in a
label (MSC) that has already captured a significant market share. These results reinforce the
idea that policy makers, environmental NGOs and companies interested in developing sus-
tainable products need to spend more time and money to increase consumers’ awareness
(of the issue) and knowledge (of tools such as labels).

6.2. Research Limitations

The present study has some limitations that should be carefully considered in future
research. The first limitation relates to the characteristics of the sample. Most of the
participants in this study were female. However, research has found that women are most
often responsible for food purchases [76]. The second limitation is related to the fact that
this study used a hypothetical DCE, which could lead to biases in preferences and WTP,
as participants did not have to pay for any of the options in the DCE. However, we tried
to mitigate these biases by using a cheap conversation, as research has shown this to be
a valuable tool in this regard [67–72]. Finally, when presenting information about the
innovative technology, we did not explain the potential positive impact it may have in
terms of food waste and sustainability goals. Future research can therefore explore how
possible positive communication of the impact of innovative technologies in the food sector
can increase consumer acceptance of these technologies.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/su151511953/s1. Supplementary File S1, Contains information about
the explanation of the choice experiment’s attributes. Supplementary File S2, Contains the cheap talk
script used in this study.
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