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Italy of marine ecosystems and produce a huge amount of discarded fishes. To address

this, promoting the consumption of low-commercial-value fish could be a solution

to foster responsible and sustainable consumption. As these species are not easy

to handle and require time and cooking skills to be prepared, we tested the use

of implicit conditioning tools to promote the consumption of low-market-value fish

in restaurants. Therefore, a choice experiment was conducted on a sample of 774
[talian consumers. The participants were randomly divided into two information treat-
ments plus a control group. They were presented with a menu containing one option
with low-market-value fish species, selecting fish soup as a traditional and recognizable
dish, thereby proposing a familiar dish option that can include such species and facili-
tate consumer acceptance. The low-market-value fish option was accompanied

by a small image and a message highlighting its sustainability (first group) or tradition-
ality (second group). The results indicated that the instrument related to traditionality
was the only one effective in influencing consumer choices toward the low-market-
value fish option, particularly for high-income consumers. Other consumer segments,
such as those who care about the environment, were not particularly susceptible

to the environmental cue.
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Introduction

Global fish consumption has increased significantly, driven by the growing world popu-
lation, better economic conditions in Asian countries, greater awareness of the health
benefits of fish consumption, and dietary recommendations promoting fish as a source
of high-quality protein and long-chain unsaturated fatty acids with functional proper-
ties (FAO 2022). Unfortunately, this growing demand has led to overfishing, causing the
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depletion of many fish stocks and threatening the stability of marine ecosystems (Borges
et al. 2022; FAO 2022).

Overfishing is exacerbated by an additional occurrence, i.e., increasing consumer
preferences for a few marine species which have become high-value species for fishers
(Simeone & Scarpato 2014). This results in an imbalanced exploitation of fish resources.
In Europe, this issue is particularly acute as European consumers generally favor a
limited range of high-value species, leading to unsustainable fishing practices and the
decline of the related stocks. The excessive demand for these species not only endan-
gers their populations but also disrupts marine biodiversity and the overall health of the
marine and ocean ecosystems (FAO 2022). One significant consequence of the current
fishing practices has been the high rate of fish discards and by-catch, where non-target
species are caught and often discarded back into the sea, usually dead or dying (Weis-
senberger 2013). This practice not only wastes valuable marine resources but also causes
additional harm to marine life and habitats (Bellido et al. 2011). To gradually eliminate
the wasteful practice of throwing away caught fish that are unwanted, the EU’s Com-
mon Fisheries Policy (CFP), in 2013, introduced the so-called Landing Obligation, i.e., a
ban on discarding (Article 15 of the new Common Fisheries Policy Regulation; Council
Regulation No. 1380/2013). However, compliance with the regulation and some of the
difficulties involved in its implementation are a limitation in order to be able to appreci-
ate the benefits that could be derived from it.

To mitigate the impacts of fish discards and by-catch, it is crucial to promote the con-
sumption of low-market-value fish varieties. Consequently, efforts to encourage the con-
sumption of these species can help address these challenges. By diversifying consumer
preferences and reducing the pressure on high-value species, we can foster more bal-
anced and sustainable fishery practices.

While this strategy seems promising, it is also very challenging. Indeed, the time avail-
able for cooking has generally decreased over the years (Plessz & Etil¢, 2019), and one
of the factors that result in a decline of low-market-value fish home consumption is the
lack of time spent for dish preparation and the cooking skills required to prepare meals
using these species. For example, Leek et al. (2000) pointed out that high fish bones pres-
ence is a key factor in reducing fish consumption frequency, as they create difficulties
in both cooking and preparation (Can et al. 2015), and consumption. Zander & Feucht
(2020) and Menozzi et al. (2020) also demonstrated that the high incidence of fish bones
and difficulties in preparation are perceived as barriers to fish consumption. Modern
lifestyles have led individuals to be concerned about dish preparation time (Saidi et al.
2023).

Consequently, it seems more likely to be an effective way to promote low-market-value
fish consumption away from home than at home. Restaurants have a unique opportunity
to influence consumer choices through menu design and marketing strategies (Bacon
& Krpan 2018; Duarte Alonso et al. 2013; Filimonau et al. 2017b, 2017a; Filimonau &
Krivcova 2017; Gallicano et al. 2012; Peters & Hervé Remaud 2020). If an easy-to-imple-
ment strategy to promote the choice of dishes using low-market-value fish is found, the
restaurant managers would be more willing to introduce these options on their menus.
This would contribute to reduce the issue of overfishing and provide an alternative to
increase the offer of restaurants.
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Thus, the present study, being explanatory in nature, aimed to investigate the effective-
ness of implicit methods, such as nudging, in restaurant menus to encourage the con-
sumption of low-market-value fish.

Nudging involves guiding consumer choices without restricting options, often by
changing the way options are presented (Gongalves et al. 2021; Lehner et al. 2016).
This approach has been shown to be effective in various contexts, including promoting
healthier or sustainable eating habits (Arno & Thomas 2016; Cadario & Chandon 2020;
Castellari et al. 2019; Gynell et al. 2022; Vecchio & Cavallo 2019; Wilson et al. 2016;
Wongprawmas et al. 2023).

A between-subjects choice experiment was conducted with 774 Italian consumers to
examine how sustainability and traditionality messages influence menu selections of
dishes featuring low-market-value fish. The study aimed to provide insights into how
these messages can shape consumer behavior toward underutilized fish varieties.

Understanding these dynamics is valuable for developing effective and evidence-based
strategies to promote sustainable fish consumption. By leveraging the power of nudg-
ing, restaurants can play a crucial role in shifting consumer preferences toward more
sustainable options (Blondin et al. 2022; Guéguen et al. 2012; Kraak et al. 2017; Lehner
et al. 2016).

Implicit interventions

The so-called “implicit interventions” are consumer choice conditioning actions that
push individuals to shift their attention and unconsciously favor certain types of foods
when they are offered, thereby increasing their likelihood of being chosen (Gynell et al.
2022). For example, the previous studies have found that implicit tools are effective in
encouraging people to choose healthier foods (Arno & Thomas 2016; Castellari et al.
2019; Graga et al. 2018; Gynell et al. 2022; Mattei & Alfonso 2020; Wilson et al. 2016;
Wongprawmas et al. 2023). However, to date, most interventions aimed at changing or
improving consumer eating behaviors have relied on explicit techniques, such as educa-
tional programs and marketing campaigns (Vandenbroele et al. 2020; Walls et al. 2011).
However, many of these explicit methods have encountered resistance and counterac-
tion (Dowd 2002), often failing to produce long-term positive behavioral change (Carins
& Bogomolova 2021; de Ridder et al. 2017). Indeed, this approach may not be particu-
larly effective in a food context where choices are often driven by quick and automatic
responses that require little cognitive effort (Vandenbroele et al. 2020).

Therefore, the next logical step is to consider alternative tools, such as implicit inter-
ventions, that leverage natural human tendencies to guide individuals toward certain
actions or decisions while preserving their autonomy, thus maintaining freedom and
reducing opposition (Gynell et al. 2022).

Due to their non-invasive nature, implicit interventions are generally well accepted
by consumers and have generated interest in the field of eating behavior research
(Gynell et al. 2022). These methods target consumers’ minds and are often associ-
ated with the term “nudge” (Gongalves et al. 2021). Nudges include a wide range of
interventions (Vecchio & Cavallo 2019). Nudging as a strategy to influence behav-
ior was first coined by Thaler and Sunstein in 2008 (Kroese et al. 2016; Lehner et al.
2016). They defined nudge as “any aspect of the choice architecture that alters people’s
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behavior in a predictable way without forbidding any option or significantly changing
their economic incentives” (Thaler & Sunstein 2009, p. 6). Choice architecture refers to
the informational or physical design of the environment that influences how choices
are made (Thaler & Sunstein 2009). Since the environment in which individuals make
choices can be altered to influence decision-making, nudges aim to promote socially
desirable behaviors and decisions. This approach seeks to guide choices while pre-
serving individual freedom (Gongalves et al. 2021; Lehner et al. 2016). These nudge
strategies are also referred to as “hidden forms of persuasion” or “intelligent default
choices” (Kraak et al. 2017) and are based on the idea that individuals’ decision-mak-
ing processes are not entirely rational but are also influenced by emotions that can
generate quick, unconscious impulses and significantly affect behavior (Gongalves
et al. 2021). Therefore, food choices are often driven by impulsive tendencies; for
example, people tend to select options that are most salient (Kroese et al. 2016). How-
ever, it is important to recognize that food choice behavior can also be habitual, espe-
cially depending on the food category involved. For instance, snack consumption is
often impulsive (Bénard et al. 2019), whereas broader dietary patterns tend to be more
habitual. Since studies on the choice and consumption of low-market-value fish are
scarce, it is difficult to determine whether related decisions are primarily impulsive
or habitual, especially in out-of-home settings such as restaurants, where decisions
may be influenced by a mix of contextual cues, time constraints, and social dynamics.
While some consumers might make impulsive decisions based on immediate cues or
menu information, others may rely on established habits shaped by cultural, tradi-
tional, or health-related factors. Nonetheless, visual attention is an important factor
in product selection (Vandenbroele et al. 2020). For example, products placed at eye
level on a supermarket shelf are more visible and have been shown to attract more
consumer attention (Vandenbroele et al. 2020). Even the order in which dishes are
presented on a restaurant menu can also impact food choices. Items placed at the
top of the menu benefit from a primacy effect and are more likely to be chosen (Van-
denbroele et al. 2020). Descriptive or catchy names can also be used to incentivize
product selection (Olstad et al. 2014) by drawing attention to them. Similarly, tactics
like increasing the size of the text can make a particular menu option more prominent
(Gynell et al. 2022). Default interventions, which involve setting the promoted option
as the default choice, also increase the likelihood of it being selected (Guthrie et al.
2015; Loeb et al. 2017).

Nudge strategies can also be used to provide people with information (Kraak et al.
2017) such as those provided by restaurant menus. This is exemplified by priming and
cueing interventions, which activate associations by promoting a particular type of
product (Gynell et al. 2022). Among these, visual cues—such as logos or labels on
menus—can act as nudges, encouraging consumers to opt for sustainable or healthy
choices, as demonstrated by Wongprawmas et al. (2023) in online settings and Castel-
lari et al. (2019) in real-life contexts.

Priming and cueing are related but distinct concepts (Lindsey et al. 2020). The for-
mer refers to the unconscious influence of previously acquired information on behav-
ior, meaning individuals are unaware they are being influenced. It operates as an
implicit memory system, guiding behavior without conscious recall. Cueing, on the
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other hand, is a facilitation technique used in cognitive-linguistic treatment to assist
in the retrieval, production, or comprehension of targeted information (Lindsey et al.
2020). It involves using signals or cues to guide a person’s attention or actions.

In the present experiment, these implicit interventions are applied to restaurant
menus. Guéguen et al. (2012) demonstrated that customer choices can be shaped by
using images or information related to specific menu items. Restaurant managers can,
therefore, adopt these simple and cost-effective techniques to influence customer behav-
ior (Guéguen et al. 2012). Priming and cueing, in this context, involve incorporating
symbols, icons, labels, motivational messages, or contextual information into menu
designs to nudge customers toward specific products (Kraak et al. 2017). Research has
shown that activating certain mental concepts can affect how individuals process infor-
mation and make decisions (Guéguen et al. 2012).

The literature on implicit interventions and food choices has expanded significantly in
recent years, particularly following the publication of several reviews (Arno & Thomas
2016; Castellari et al. 2019; Kim & Magnini 2016; Ozdemir & Caliskan 2015; Wilson
et al. 2016; Wongprawmas et al. 2023). Researchers are increasingly exploring how
nudging techniques can be used to achieve positive social outcomes, such as improving
health, enhancing safety, and promoting environmental conservation (Andreani et al.
2024; Vandenbroele et al. 2020).

Materials and methods

Questionnaire and choice experiment (DCE)

Data were collected using a questionnaire developed on the online platform Qualtrics,
administered to a sample of Italian fish consumers from November 2023 to January
2024. Respondents were recruited through multiple channels, including email invita-
tions, social media posts, and targeted social media advertising, using a non-probabil-
istic convenience sampling approach. Participants did not receive any compensation for
filling in the questionnaire.

Only adults aged 18 or older who consumed fish and had no allergies or intolerances
to fish products were eligible to participate. During recruitment, limited information
about the study purpose was provided, stating only that the research was conducted by
the University of Florence to investigate fish consumer behavior.

This study employed a voluntary, anonymous online survey methodology with no psy-
chological, physical, or emotional interventions, and no collection of sensitive personal
data. All participants provided informed consent before beginning the questionnaire.
Given the non-invasive nature of this research, the anonymous data collection approach,
and exclusive involvement of consenting adult volunteers, formal institutional ethics
committee approval was not required under Italian research standards. This exemption
aligns with standard procedures for non-clinical behavioral research studies. The study
design fully complies with internationally recognized ethical frameworks, including the
Declaration of Helsinki, ensuring voluntary participation, participant privacy protection,
and complete anonymity throughout data collection and analysis.

The questionnaire was structured into several sections, with the first one dedi-
cated to a labeled DCE, which is a stated preference elicitation method commonly
used in behavioral economics and market research to understand how individuals
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make decisions (Boncinelli et al. 2021a; Lizin et al. 2022; Puteri et al. 2024; Rossi et al.
2024). DCEs are based on Lancaster’s (1966) consumer theory and the Random Util-
ity Theory (RUT) (McFadden 1972). A typical DCE presents multiple choice scenarios
to respondents, each containing several product alternatives differentiated by various
attributes and their levels, including price. To make the choice more realistic, a no-
choice option is included among the alternatives (Haaijer et al. 2001).

The products included in the DCE consisted of three high-value fish dishes (grilled
swordfish, baked marinated salmon, and pistachio-crusted tuna) and a dish made
from low-market-value fish species (fish soup). These dishes were included within a
hypothetical menu of a seafood restaurant. The experiment included price as the only
changing attribute across the menu options, with four levels (€18, €22, €26, and €30).
These price levels were determined by comparing the prices of the aforementioned
dishes in various seafood restaurants in Italy. Prices were listed next to each dish’s
name. Additionally, the ingredients of the fish soup (cuttlefish, mussels, tub gurnard,
scorpionfish, mullet, and mantis shrimp) were specified in parentheses next to the
menu option.

Multiple menus featuring the fish dishes presented in a random order to avoid order
effects were created. These menus constituted the choice scenarios for the experi-
ment. To manage the number of choices, an orthogonal fractional factorial design
(Louviere et al. 2000) was used, reducing the number of choice questions to 16,
divided into four blocks so each respondent evaluated four different scenarios in a
randomized order. The experiment employed a between-subjects design to assess the
impact of implicit interventions on consumer choices. Three treatments were used:
a control treatment, and two information treatments regarding (i) the sustainability
and (i) the traditionality of the low-market-value fish option. Respondents were ran-
domly assigned to one of these treatments.

The information treatments were selected based on the following considerations: The
environmental sustainability treatment was included due to the growing environmen-
tal concerns and the increasing demand for responsible consumption. This reflects the
urgent need to encourage consumers to make choices that support marine ecosystem
health and the long-term availability of resources. The tradition treatment, on the other
hand, was employed to leverage the strong cultural significance and familiarity of tradi-
tional dishes among Italian consumers. Such dishes often evoke a sense of heritage and
authenticity, which can enhance consumer trust and acceptance—especially for prod-
ucts like low-market-value fish, which might otherwise be perceived as less desirable.

To explain the structure of the treatments in more detail, the control treatment pro-
vided no additional information, serving as a baseline. In contrast, the other two treat-
ments featured a symbol next to the name “fish soup” and a description associated with
the symbol at the bottom of the menu, designed to capture the respondent’s attention
(priming/cueing interventions). The first experimental treatment included a fish symbol
with the information: “Dish made with fish of low-market value that respects marine
resources.” The second experimental treatment featured a chef’s cap symbol in the colors
of the Italian flag, accompanied by an information stating the traditionality of the low-
market-value fish option. The provided message was: “Dish of the Italian culinary tradi-
tion made with low-market-value fish” Table 1 summarizes the three treatments.
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Table 1 Information treatments

Treatment Information Treatment tag
1 Only DCE Control

2 Only DCE + sustainability message with symbol  Environment

3 Only DCE + traditionality message with symbol  Tradition

Table 2 Subjective sustainability of the diet and involvement in traditional food product scales

Subjective sustainability of the diet

My eating behavior is as sustainable as that of anyone else | know who is of a similar age
My eating habits are excellent in terms of sustainability compared to those of other people of a similar age
| consider myself very conscious of sustainability when it comes to food and eating habits

Involvement in traditional food product

Traditional food products mean a lot to me
Traditional food products are important to me
I am very interested in traditional food products

A common issue in such studies is the so-called hypothetical bias, which occurs when
individuals report unrealistic behaviors or values—often by overestimating their pref-
erences—in surveys or experimental studies, potentially compromising the validity of
the results obtained (Buckell et al. 2020). To mitigate the effect of hypothetical bias, a
cheap talk script (Penn & Hu 2019; Cummings & Taylor 1999) was introduced. This is
a brief textual explanation provided to respondents before the DCE begins. The “cheap
talk” script used in this study was adapted from the text by Van Wezemael et al., (2014),
and stated (translated from the Italian language): “We ask you to indicate your prefer-
ences as if you were actually at the restaurant and had to spend money to purchase the
selected dish. Previous studies have shown that respondents often report a willingness to
pay higher prices than they would actually be willing to pay in real life.”

The second part of the questionnaire included scales designed to assess respondents’
attitudes toward sustainability and culinary tradition, and to determine whether these
attitudes could help explain their choice for fish soup. The scales used were the “Subjec-
tive Sustainability of the Diet” (Van Loo et al. 2017) and the “Involvement in Traditional
Food Product” (Olsen et al. 2021), with the items listed in Table 2. For each statement,
respondents indicated their level of agreement using a Likert scale from 1 to 5, where 1
represented “Completely disagree” and 5 represented “Completely agree”

The questionnaire concluded with sections designed to survey consumers’ fish con-
sumption habits, attitudes, and sociodemographic characteristics.

Econometric analysis of the choice experiment

The data collected from the DCE were analyzed using two separate models. The
first model combined the control treatment sample with the environment treat-
ment sample (“control treatment+ environment treatment”), while the second
model combined the control treatment sample with the tradition treatment sample
(“control treatment + tradition treatment”). In both cases, an interaction variable
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between treatments and the Alternative Specific Constants (ASCs) for the menu
alternatives was included. The data were analyzed using a Random Parameter Logit
model with Error Component (RPL-EC) estimated in Willingness-To-Pay (WTP)
space. Unlike the Multinomial Logit (MNL) model, which has limitations in mod-
eling discrete choice behavior due to its assumption of homogeneous preferences
among individuals (Balogh et al. 2016; Gilmour et al. 2019), the Random Param-
eter Logit model allows for the capture of heterogeneity in consumer preferences
for individual attributes estimated by the model (Train 2009). Therefore, it is more
appropriate to use estimation models that capture variability in respondents’ tastes
(Van Wezemael et al. 2014). In this type of model, the product alternatives share an
additional term (the error component), which accounts for differences in variance
among the alternatives (Bazzani et al. 2017; Caputo et al. 2013, 2017; Gilmour et al.
2019; Scarpa et al. 2005). This model also accounts for the fact that, within each
choice set, the utilities of the hypothetical alternatives are likely to be more corre-
lated with each other than with the utility of the no-choice option. This is because
the no-choice option is systematically different from the other alternatives presented
in the experiment (Boncinelli et al. 2021b; Scarpa et al. 2005). Additionally, a WTP
space approach was chosen because the previous studies demonstrated that WTP
space models, compared to preference space models, provide more accurate WTP
estimates and avoid scaling problems (Palma et al. 2019; Scarpa et al. 2008; Train &
Weeks 2005). Furthermore, the resulting coefficients are scaled by the price/scale
parameter, making them directly interpretable as values of willingness to pay (Train
& Weeks 2005). In this form, the utility that individual # derives from alternative j in
choice task ¢ can be represented as:

Uyjt = 0ulASC; + (~1)PRICE it + 1j(n)] + €ne (1)

where ASCj is the constant for alternative j; PRICE is a continuous variable representing
the price attribute with four levels, and its coefficient has a fixed value of -1; 1 j(, ) is an
indicator function that equals 1 for each alternative in the experiment and 0 otherwise;
1y, is the error term, which is normally distributed with a zero mean; ¢, is the random
error term; and 9, is the price/scale parameter.

Further investigations were conducted to examine whether specific sub-groups of
respondents differed in their sensitivity to the implicit instruments used. For this
purpose, combined RPL-EC models in WTP space were estimated for key sub-
groups based on individual characteristics identified as potentially influential: envi-
ronmentalists, traditionalists, and affluent consumers. Respondents were classified
as environmentalists or traditionalists if their average scores on the respective attitu-
dinal scales were above the overall sample mean. The affluent sub-group was defined
as individuals who reported having sufficient financial resources to live without eco-
nomic concerns. This included those selecting “With few facilities,” “With facilities,”
or “With high facilities” in response to the questionnaire question related to the self-
assessment of their household’s economic situation.

Parameter estimation was conducted using the GMNL package in R statistical
software (Sarrias & Daziano 2017).
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Table 3 Sociodemographic characteristics of the analyzed sample

Variables Absolute Relative
frequency frequency
(%)
Gender® Male 366 47
Female 396 51
Non-binary 1 0
| prefer not to declare 11 1
Age® 18-35 years old 255 32
36-55 years old 318 40
Over 55 years old 201 28
Education level Primary or middle school diploma 90 12
High school diploma 366 47
Undergraduate or postgraduate degree 318 41
Occupation status Student 76 10
Employee 551 71
Homemaker 24 3
Unemployed 35 5
Retired worker 88 11
Self-assessment of eco- With high difficulty 25 3
nomic situation With difficulty 51 7
With few difficulties 232 30
With few facilities 259 33
With facility 160 21
With high facility 47 6

2 National statistics on gender distribution are as follows: males 48.6%, females 51.4% (ISTAT 2022);
b National statistics on age distribution are as follows: age 18-35: 22.09%, age 36-55: 32.32%, over 55: 45.59% (ISTAT 2022)

Results
The sample
Table 3 summarizes the sociodemographic profile of the sample. The gender compo-
sition aligns with that of the Italian population (ISTAT 2022), with a slightly higher
percentage of female respondents (51.2%) compared to male respondents (47.8%).
The predominant age group was 35-55 years old (40%), followed by 18-35 years old
(32%). In terms of education, most respondents reported that they had obtained a
high school diploma (47%), followed by people who have a tertiary education (41%).
Additionally, over half of the participants (71%) were employed, and 34% reported
that they managed to make ends meet with some ease. As often happens with online
surveys, there was an underrepresentation of older and less educated respondents.

Regarding the results of the scales, the average score for the “Subjective Sustain-
ability of the Diet” scale was 3.28 (SD=1.01), while the average for the “Involvement
in Traditional Food Products” scale resulted higher, at 4.00 (SD =0.90). This indicates
a greater involvement with traditional food products compared to the perceived sus-
tainability of participants’ diets. Figures S.1 and S.2 in the supplementary material
display the full distribution of these results.

Figure 1 illustrates which low-market-value fish species are most frequently con-
sumed by the respondents, with anchovies being the most consumed (33%), followed
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Anchovy
Mackerel
None of these
Sardine

Red mullet
Gurnard
Herring

Grey mullet

Redfish

0% 5% 10% 15% 20% 25% 30% 35%
Fig. 1 The low-market-value fish species most frequently consumed by the respondents

None of these

Excessive presence of
bones

Difficulty in finding this

fish at my usual place of
purchase

Difficulty in preparation

Unpleasant taste

0% 10% 20% 30% 40%
Fig. 2 Restrictions on the consumption of low-market-value fish species by respondents

by mackerel (22%) and sardines (6%). Notably, these species are widely available in
ready-to-eat formats, making them more convenient to consume.

Figure 2 shows that the main reasons limiting the consumption of low-market-value
fish species included “Excessive presence of bones” (30%), “Difficulty in finding this fish
at my usual place of purchase” (17%), and “Difficulty in preparation” (10%). Interestingly,
“Unpleasant taste” accounted for only 5%, indicating that these fish varieties are gener-
ally well-liked. This is further supported by the 38% of respondents who felt that none of
the listed reasons limited their consumption of low-market-value fish.

Lastly, the results indicated that only 13% of respondents spent more than 1 hour

cooking. In contrast, the majority of individuals dedicate less than an hour or about
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an hour to cooking (39% and 34%, respectively). This trend confirms that, in today’s
fast-paced world, the time available for cooking has generally decreased compared to
the past (Plessz & Ftilé, 2019).

Results of RPL-EC models in WTP space

For the data analysis using the RPL-EC model, non-parametric tests were initially per-
formed. Specifically, Pearson’s x° tests were used to verify that the three sub-samples
of the different treatments did not differ in terms of the sociodemographic character-
istics (Table 4). The tests were conducted for variables such as gender, age, education
level, occupation status, and self-assessment of economic situation. All tests indi-
cated that there were no statistically significant differences between the three groups
regarding these characteristics. Therefore, the y* tests confirmed that the randomi-
zation of treatments resulted in three homogeneous groups regarding the observed
sociodemographic characteristics. The complete results are presented in Table S.1 of
the supplementary material.

Subsequently, the DCE data were analyzed using an initial RPL-EC model in WTP
space, meaning that the coefficients are directly expressed in terms of willingness to
pay, which enhances their economic interpretability. First, the control treatment sam-
ple was combined with the environment treatment sample (Model 1). The DCE data
were then analyzed using a second RPL-EC model in WTP space, combining the con-
trol treatment sample with the tradition treatment sample (Model 2). Table 5 presents
the estimated parameters in terms of WTP.

In the first model, the interaction variable was introduced to capture the effect of
the environment treatment on willingness to pay for various dishes (tuna, salmon,
swordfish, and fish soup). The estimated interaction parameter for fish soup indicates
that those who received the environment treatment had a €0.91 higher willingness to
pay for fish soup compared to those who received the control treatment; however, this
difference was not statistically significant.

The parameters for the different dishes reflected the average willingness to pay for
these meals under the control treatment. All parameters were positive and signifi-
cant, indicating that consumers had a generally strong preference for these dishes.
Additionally, the coefficients for the standard deviations of the dishes were also sta-
tistically significant, highlighting substantial heterogeneity in consumer preferences.
Finally, the error component parameter was also statistically significant, supporting
the appropriateness of the RPL-EC model for this analysis (Boccia & Punzo 2021).

Table 4 Significance of sociodemographic characteristics of the three samples of consumers

Variables X p-values
Gender 345 0.75
Age 2.54 0.64
Education level 4.96 0.55
Occupation status 12.01 0.15

Self-assessment of economic situation 13.98 0.17
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Table 5 Results from RPL-EC models estimated in WTP space for environment and tradition
treatments

Model 1 (environment treatment) Model 2 (tradition treatment)

Variables Coefficient SE Coefficient SE

Interaction terms between treatment and alternative

Tuna —-1.13 1.59 2.42% 1.12
Salmon —2.38 1.76 2.81* 1.24
Swordfish —3.76* 1.73 -038 1.20
Fish soup 091 1.62 3.44* 1.62
Dishes

Tuna 51.63%%* 2.78 44 43%** 213
Salmon 42.66%** 290 34.07%%* 212
Swordfish 46.91%%* 274 37.56%%* 215
Fish soup 48.70%** 277 41.66%** 250
Standard deviation

Tuna 13.55%** 1.19 8.88%** 0.92
Salmon 14.94%** 127 14.,98%** 135
Swordfish 10.20%** 1.24 14.22%** 1.25
Fish soup 19.75%** 1.48 17.09%** 2.1
Error component 23.19%% 212 20.79%** 2.04
Log likelihood —211850 —2185.80

Observations 2056 2096

BIC 435144 4486.27

AIC 4267.02 4401.55

SE Standard Error, Asterisks indicate significance: (***) 0.001; (**) 0.01; and (*) 0.05

In the second model, the interaction variable revealed how the tradition treatment
affected consumers’ willingness to pay for different dishes. Concerning fish soup, the
estimated value of the interaction parameter indicates that those who received the tra-
dition treatment were willing to pay €3.44 more for fish soup compared to those who
received the control treatment. This value was positive and statistically significant, sug-
gesting that the implicit conditioning instrument related to traditionality had on average
an impact on increasing the likelihood of choosing fish soup. The interaction parame-
ters for tuna and salmon were also positive and statistically significant, although notably
lower than that for fish soup. The interaction coefficient for fish soup (€3.44) is substan-
tially larger than those for tuna (€2.42) and salmon (€2.81), representing a 42% and 23%
stronger effect, respectively. This pattern likely reflects a priming spillover effect where
the tradition cue activates positive associations not only for the targeted dish but also
creates some positive contagion for other menu items perceived as “classic” Italian res-
taurant fare. Even in this second model, the parameters for the dishes, as well as those
for their standard deviation and error component, were all positive and statistically
significant.

Subsequently, two additional RPL-EC models were employed in WTP space: one
combining the control treatment sample with the environment treatment sample
for environmentalists only (Model 3), and another combining the control treatment
sample with the tradition treatment sample for traditionalists only (Model 4). As
shown in Table 6, the interaction terms for soup were negative and not statistically
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Table 6 Results from RPL-EC estimated in WTP space environment treatment for environmentalists,
tradition treatment for traditionalists, and tradition treatment for higher-income consumer

Model 3 (environment Model 4 (tradition Model 5 (tradition

treatment for treatment for treatment for higher-

environmentalists) traditionalists) income consumers)
Variables Coefficient SE Coefficient SE Coefficient SE

Interaction terms between treatment and alternative

Tuna —-149 2.39 0.61 194 391% 141
Salmon —-3.72 2.66 —-4.97 2.75 3.97*% 1.87
Swordfish —7.73%* 268 —9.68** 293 287 1.67
Fish soup —2.88 245 —147 2.87 411 1.69
Dishes

Tuna 54.23%** 5.20 49.14%** 4.55 45427 3.63
Salmon 45.47%xx 522 38.05%** 391 41.33%%% 3.72
Swordfish 49.56%** 5.24 40.72%%% 449 41.68*** 359
Fish soup 53.22%** 5.25 53.90%** 498 46.64%%* 3.63
Standard deviation

Tuna 10.86*** 1.59 7.50%* 2.58 12.26%** 2.01
Salmon 15.18*** 1.84 19.50%** 291 12.58*** 1.84
Swordfish 12.28%** 1.84 22.87%%* 409 13.82%%*% 2.00
Fish soup 25.09%** 2.78 15.96%** 3.22 13.37%** 1.79
Error component 21.85%** 373 28.96%** 4.76 27.26%** 3.58
Log likelihood —1239.80 —799.75 —1279.30
Observations 1204 756 1248

BIC 2586.03 1698.92 2665.54

AlC 2509.63 1629.50 2588.60

SE Standard Error, Asterisks indicate significance: (***) 0.001; (**) 0.01; and (*) 0.05

significant. This suggests that the experiment did not affect these categories of peo-
ple (environmentalists and traditionalists).

Lastly, we re-estimated Model 1 and Model 2 by restricting the sample to higher-
income consumers, in order to explore whether income level influenced the effec-
tiveness of the treatments. Regarding the environment treatment, the model did
not converge when applied exclusively to the high-income sub-group. Conversely,
the model estimated for the tradition treatment converged. For this model, results
showed that the interaction term for the fish soup attribute was positive and statis-
tically significant, with a willingness to pay of €4.11 (Model 5, Table 6). This result
suggests that the implicit technique based on tradition had a stronger impact on
individuals with higher income, increasing their likelihood of choosing the fish soup
option.

Based on these results, it is evident that the WTP estimates in these models tend
to be relatively high. Indeed, the hypothetical nature of the experiment means that
consumers are not required to make actual monetary commitments, which can lead
to inflated WTP values compared to real-world behavior. Therefore, while these
estimates provide valuable insights into consumer preferences, they should be inter-
preted with caution given the potential for hypothetical bias.
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Discussion

Promoting home preparation of dishes using low-market-value fish is challenging in
today’s fast-paced world, as the handling and preparation of these dishes often require
time, patience, and culinary skills (Leek et al. 2000; Menozzi et al. 2020; Zander & Feucht
2020). The results of the survey confirmed that the main barriers to the consumption of
low-market-value fish are the time required for their preparation and the culinary skills
needed to handle them properly. Many consumers perceive these factors as significant
challenges, which discourage them from incorporating such fish species into their diets
despite their nutritional and environmental benefits. Furthermore, although a wide vari-
ety of low-market-value fish varieties are available for human consumption, survey find-
ings revealed that consumption is largely concentrated on just three species: anchovies,
mackerel, and sardines. This limited diversification in consumption patterns emphasizes
the importance of implementing targeted strategies in order to maximize the use of all
available marine resources. This study confirmed that nudging in restaurant menus can
be an effective approach to influence consumer choices, encouraging them to opt for
more sustainable dishes, as previously highlighted by Guéguen et al. (2012), Kraak et al.
(2017) and Lehner et al. (2016).

As expected, the results revealed significant variations in taste preferences among the
tested dishes. The sustainability-related message had no significant impact on increasing
consumers’ likelihood of selecting fish soup. This suggests that, overall, consumers were
not influenced by the implicit instrument used and, as a result, did not unconsciously
alter their choices compared to the control treatment. The lack of effect may be attrib-
uted to the credence nature of this characteristic, which consumers may not easily eval-
uate or prioritize (Girard & Dion 2010). This outcome aligns with the study by Saidi et al.
(2022), which found that sustainability, as a credence attribute, received less attention
from respondents.

Conversely, the implicit conditioning instrument related to tradition was found to
increase the likelihood of choosing fish soup, in line with the evidence from Olsen et al.
(2021). This suggests that, on average, consumers are more interested in this feature and
more inclined to purchase the product. Unlike credence characteristics, the indication of
tradition acted more as a “reminder” that the dish was part of Italian culinary heritage.
These data indicated that respondents placed greater importance on traditional food
products than on those meeting sustainability criteria. Thus, the environmental aspect
was less effective than the traditional one in influencing consumer choices. As noted by
Florek & Gazda (2021), consumers are indeed showing increasing interest in traditional
food and agricultural products.

The results also showed that a significant proportion of people pay some attention to
sustainability. Nevertheless, the experiment did not significantly affect the preferences
of either environmentalists or traditionalists. This result lacks a straightforward expla-
nation, as human behavior is complex and influenced by multiple factors (Lehner et al.
2016), warranting further investigation. As previously stated, it is worth considering that
food choice behavior is often influenced by habitual processes, although the extent of
this influence may vary depending on the specific food category. Future research should
aim to clarify the distinct contributions of habitual and impulsive decision-making, ena-

bling the development of more targeted interventions.
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However, the survey was successful with higher-income consumers, suggesting
a potential for greater willingness to pay within this demographic when implicitly
informed about the traditional characteristics of the fish soup. Future research could
explore whether other consumer categories respond similarly to such manipulations.

Considering recent literature, the present findings could benefit from further con-
siderations on the broader set of behavioral tools that may shape consumer responses
to sustainability-related messages. For instance, attribute framing (how information
is positively or negatively presented) can significantly affect consumers’ attitudes
and behavioral intentions toward food products, and may be particularly relevant in
the context of eco-labels and nutrition labels, as noted by Dolgopolova et al. (2022).
This suggests that not only the content, but also the format and tone of sustainability
information may influence consumer decision-making.

Furthermore, although informational nudges appear effective, they might not
always be sufficient alone. For example, Castellari et al. (2019) did not find significant
effects of nutritional information alone in a university cafeteria setting, underscoring
the need to combine such tools with complementary strategies, such as nutritional
education, social norm provision, or other forms of nudges. This evidence supports
the idea that consumer decisions are influenced by a complex combination of social
and cognitive factors which require synergistic interventions.

Another critical dimension concerns the role of consumer awareness and knowl-
edge about sustainability labels. Lee et al. (2020), for instance, found a significant
interaction between sustainability label knowledge and purchase intention, suggest-
ing that label effectiveness may be contingent on prior consumer understanding.
This further highlights the importance of knowledge-based interventions aimed at
improving consumers’ understanding of labels, thereby enabling them to make better-
informed and more sustainable decisions.

Lastly, alternative labeling strategies could contribute to presenting low-mar-
ket-value products in a more positive way. An example is the use of “ugly” labels
for esthetically imperfect vegetables, as explored by Mookerjee et al. (2021), which
have been shown to positively influence consumers’ acceptance of these products.
Such approaches could be extended to other undervalued food categories, including
low-market-value fish or traditional ingredients, as a way to promote sustainability
through reframing.

Finally, we recognize some important limitations that can be addressed in the
future research. First, our experimental design was carefully developed to minimize
the influence of potential confounding factors. As a result, respondents were exposed
to simplified choice scenarios. However, in a more realistic context, consumers make
food choices based on a more complex set of attributes and stimuli—including social
dynamics, emotional context, and service interactions—which can significantly affect
their perceptions and behavioral intentions. Therefore, while our design ensures high
internal validity, it does so at the expense of external validity. We acknowledge this
trade-off as a key methodological limitation. Future studies could explore more natu-
ralistic or immersive environments, such as real restaurant settings or virtual real-
ity simulations, to enhance ecological validity and test the robustness of our findings

under more realistic conditions.
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Another important aspect is that the non-probabilistic convenience sampling method
produced a sample with an overrepresentation of younger and more educated individu-
als. This bias is a common feature of online survey samples, resulting from both self-
selection and the tendency of such recruitment methods to attract respondents who are
more familiar with digital tools. Additionally, the study included fish consumers regard-
less of their frequency of restaurant dining, which may introduce some variability in
familiarity with restaurant fish dishes. However, the randomization process ensured that
this variation is equally distributed across treatment groups.

Despite all the above-mentioned limitations, which are common to online research,
they do not affect the internal validity of our experimental findings. This allows us to
provide actionable insights for restaurant managers and policymakers interested in pro-
moting sustainable seafood consumption through menu design interventions.

Another limitation concerns the WTP values, which appear relatively high, likely due
to hypothetical bias. Despite the use of a cheap talk script, the hypothetical nature of the
experiment still led to an overestimation of WTP (Van Wezemael et al. 2014). Moreo-
ver, to validate these estimates, sensory evaluations could also incorporate to assess con-
sumer acceptance of the actual product (Boncinelli et al. 2021b).

Conclusions

This study examined how restaurant settings can encourage consumers to choose and
consume low-market-value fish dishes through implicit conditioning tools. By empha-
sizing the tradition of dishes, such as fish soup, through labels or simple visual cues,
consumer preferences effectively shifted toward these options. The results indicate that
highlighting the traditional appeal of low-market-value fish is an effective, simple, and
low-cost strategy to promote healthier and more sustainable food choices, which restau-
rateurs can easily implement. Given their effectiveness in increasing consumers’ willing-
ness to pay for the product, these methods could also help cover the higher production
costs associated with the time and effort required to prepare the dish.

Although the experimental design made it possible to isolate the effects of specific
treatments under controlled and plausible conditions, the simplified nature of the sce-
narios limits the generalizability of the results. Nonetheless, our outcomes offer practical
implications for restaurateurs, policymakers, and industry stakeholders seeking to sup-
port responsible fishing and consumption practices. At the same time, they contribute
to the growing body of literature on sustainable food consumption by demonstrating the
potential of implicit informational cues in real-world contexts such as restaurants.

Future research could explore additional strategies to promote low-market-value fish
dishes in restaurant menus. For instance, options could be made more salient by placing
them at the top of the menu, enlarging the text, or setting them as the default choice.
Although this study focused on Italian consumers, subsequent investigations might
expand the analysis to other European countries or, alternatively, narrow the scope to
specific Italian regions. Referring to traditional regional names of fish soup (e.g., cacci-
ucco, brodetto alla veneta, and buridda alla genovese) or emphasizing local recipes with
low-market-value fish (e.g., red mullet alla livornese, orecchiette with anchovies, and
stuffed sardines a beccafico) could further strengthen the connection with cultural herit-
age and yield valuable insights.
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In conclusion, strategically designed menus can serve as powerful tools to redirect
demand from overfished, high-value species toward more sustainable alternatives,
thereby contributing to the preservation of marine ecosystems and the promotion of
responsible food consumption.
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