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Microplastics, an emerging pollutant, have garnered widespread attention due to potential repercussions on
human health and the environment. Given the critical role of seafood in food security, growing concerns about
microplastics might be detrimental to meeting future global food demand. This study employed a discrete choice
experiment to investigate Chilean consumers’ preferences for technology aimed at mitigating microplastic levels
in mussels. Using a between-subjects design with information treatments, we examined the impact of informing
consumers about potential human health and environmental effects linked to microplastics pollution on their
valuation for the technology. We found that the information treatments increased consumers’ willingness to pay
for mussels. Specifically, consumers were willing to pay a premium of around US$ 4 for 250 g of mussel meat
with a 90 % depuration efficiency certification. The provision of health impact information increased the price
premium by 56 %, while the provision of environmental information increased it by 21 %. Furthermore, com-
bined health and environmental information significantly increased the probability of non-purchasing behavior
by 22.8 % and the risk perception of microplastics for human health by 5.8 %. These results emphasized the
critical role of information in shaping consumer preferences and provided evidence for validating investment in
research and development related to microplastic pollution mitigation measures.

1. Introduction pollutants that could compromise food security.

One of the seafood sectors with the highest production potential is

Seafood is a cornerstone in designing food systems for the next
generations because it is a rich source of nutrients, has a low environ-
mental footprint in many systems, is essential for supporting livelihoods
in vulnerable communities, may displace the consumption of less
healthy meat, among other reasons (Golden et al., 2021; Tigchelaar
et al., 2022). Costello et al. (2020) calculated that food from the sea
represents 17 % of the globally produced edible meat by 2017, which
will increase between 36 % and 74 % by 2050. However, this substantial
growth might depend on factors such as policy reforms, technology
improvements, or shifts on the demand side. This variation in demand
can be led, among many other reasons, by concerns related to emergent

bivalve mariculture because it is not constrained by feed limitations
(Costello et al., 2020) and poses a high nutritional potential at a lower
environmental impact than other species (Koehn et al., 2022). Bivalves
are filter feeders that capture food particles by water filtration. Unfor-
tunately, this mechanism also bioaccumulates other types of particles,
including pollutants such as metals (Waykar & Deshmukh, 2012), or
microplastics (MP, plastic debris with a diameter below 5 mm), which is
an emerging pollutant that might harmfully affect plants, soils, wildlife,
or even humans. Particularly, mussels are a subgroup of bivalves that
have been proposed as a global bioindicator of coastal MP pollution
because of their wide distribution, susceptibility to MP uptake, and close
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connection with marine predators and human consumption (Li et al.,
2019). Then, mussels are a dominant species used for field research on
MP pollution.

The widespread presence of MP in the environment and the already
confirmed exposure of humans through inhalation or ingestion of these
particles could generate risks to food security and human health (De la
Torre, 2020). Recent studies have identified MP in human stools
(Schwabl et al., 2019; Zhang et al., 2021), blood (Leslie et al., 2022),
placenta (Braun et al., 2021; Ragusa et al., 2021), lung tissue (Jenner
et al., 2022), and colon (Ibrahim et al., 2021). Nevertheless, the direct
impacts of these MP particles on human health are still largely unknown,
and further research is needed (Koelmans et al., 2017; Leslie et al., 2022;
Smith et al., 2018). However, an increasing number of publications on
social media have awakened public concern about MP contamination in
food products, which can discourage the consumption of seafood, which
is essential for food security. Consequently, researchers have begun
investigating technologies that could reduce MP contamination in food
products. Particularly in shellfish, such as mussels, researchers have
proposed depuration as an additional step that could significantly
reduce the MP content (Birnstiel et al., 2019; Fernandez & Albentosa,
2019; Li et al., 2021). The depuration technique consists of placing the
harvested shellfish into water tanks until they meet the criteria needed
to put them on the market (Sun et al., 2022). However, the depuration
process in practice is mainly used to eliminate microbiological content
(e.g., escherichia coli), so most mussels in the market likely still contain
MP.

No study has examined how consumers would value this emergent
technology to reduce the presence of MP in food products. This is
important since technology development might be influenced, among
other factors, by consumers’ willingness to pay (WTP) for it. This study
contributed to filling this gap. Moreover, we tested how additional in-
formation about the potential effects of MP on human health (HEA), on
the environment (ENV), and a combination of them (HEA-ENV)
impacted: 1) consumers’ WTP for mussel’s attributes, 2) consumption
avoidance behavior, and 3) MP riskiness perception. Furthermore, we
offered additional analyses for those consumers with high certainty
about their answers, high perceived policy consequentiality, and pre-
vious knowledge about MP. Evaluating consumers’ preferences for
emerging technology designed to mitigate MP pollution is challenging,
given that these technologies are still in the research and development
phases. Therefore, accessing market prices for the products under study
is unfeasible due to their absence in the market. In such cases, stated
preference (SP) methods are a popular tool to estimate consumer pref-
erences as they can create a hypothetical market and elicit respondents’
preferences for characteristics of the relevant good. For instance, using
an SP method known as a discrete choice experiment (DCE), we could
estimate theoretically consistent economic values for specific attributes
of the products, such as certifications and labels. Although its hypo-
thetical nature generates limitations such as hypothetical bias, broad
research offers guidance to mitigate its flaws (see Johnston et al. (2017)
for a comprehensive discussion). Despite the latter, DCE is arguably one
of the most popular methods used in food choice literature (Caputo &
Scarpa, 2022). Consequently, we conducted an online DCE in Chile
about mussel purchasing decision-making, interviewing over 2,000
mussels’ consumers. We chose the Chilean mussel as the product of in-
terest given its popularity and economic relevance. It is one of the most
important export industries in Chile, even leading the prices in the Eu-
ropean mussel market (Avdelas et al., 2021; Salazar & Dresdner, 2022).

Consumers’ valuation for certified depuration has not been exten-
sively researched, even considering how extended its use is to reduce the
number of microorganisms in seafood. Previous research has found
consistent evidence of a premium for eco-labelled seafood (Bronnmann
etal., 2023; Smetana et al., 2022; Vitale et al., 2017), but we did not find
any study on depuration technologies. Nevertheless, we could expect
that consumers will have a positive WTP for risk reduction technologies
in food products, as in previous research (Mgrkbak et al., 2012). Then,
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our first research hypothesis (H1) is that consumers value depuration as
a technology to reduce MP from mussels. Besides, the literature using
information treatments on food purchasing decision-making shows that,
in general, if these information treatments are positively framed (e.g.,
nutritional and health benefits claims; see Ballco and Gracia (2022) for a
review), then a WTP premium is expected (although it is not always the
case (Steinhauser & Hamm, 2018)). In our case, we presented infor-
mation about potential adverse health and environmental effects, which
is not common in the literature. Regarding the magnitude effect order,
previous evidence showed that health-related information generates a
higher premium than environmental-related information (Vecchio et al.,
2016). Consequently, we expected that the WTP for depuration varies
across information treatments; specifically, the WTP in the control group
will be the lowest, followed by the ENV treatment, then the HEA
treatment, and the highest WTP for depuration certification should be
found in the HEA-ENV treatment (H2). Moreover, these information
treatments could affect the consumption itself. For instance, some labels
or certifications, such as the “clean label” (Asioli et al., 2017), activate
the avoidance and prevention motivation, and we hypothesize that a risk
reduction technology such as depuration will trigger the same motiva-
tion in a fraction of seafood consumers. Then, our H3 says that infor-
mation treatments increase the probability of choosing a no-purchase
alternative as a preventive behavior, following the same order as the
WTP for certified depuration. Finally, recent literature suggested that
people perceive MP as riskier for the environment than for human health
(King, 2022; Soares et al., 2021). However, we extended this analysis by
exploring whether information treatments could affect this perception.
Hence, we hypothesized that information treatments affect the
perceived riskiness of MP on human health and the environment, but the
effect will be higher for riskiness on human health (H4).

The remainder of the article proceeds as follows: In the background
section, we described the relevance of MP pollution, its links with food
products, and the related literature using SP methods. Next, we
described the DCE design, survey procedure, and how we planed to
analyze the resulting data. The results section was divided into three
sub-sections pertaining to the main outcomes: WTP, no-purchase prob-
ability, and riskiness perception of MP pollution. We then discussed the
results, comparing them with related literature and highlighting the
main takeaways from our study. We finalized the article with the con-
clusions, policy suggestions, main limitations, and recommendations for
further research.

2. Background
2.1. Microplastics pollution and food products

Plastic is a waterproof, durable, safe, resistant to biodegradation, and
cheap material ubiquitous in our daily activities due to these charac-
teristics (Horton et al., 2017). Although their usefulness, these charac-
teristics also make plastic a persistent environmental pollutant.
Moreover, since the study of Thompson et al. (2004), who showed that
“microscopic plastic fragments” are widespread in the ocean, the liter-
ature has put explosive attention on exploring how the different sizes,
shapes, and compositions of these fragments could impact the envi-
ronment (Rochman, 2018). MP have been found in isolated areas like
the Scilly Islands (Nel et al., 2020), Mount Everest (Napper et al., 2020),
Marianas Trench (Peng et al., 2018), or even the Arctic Sea (Obbard
et al., 2014). Recently, the literature has intensively investigated some
sources or actions that could increase human exposure to MP. For
instance, using take-out containers (Du et al., 2020), drinking beer
(Liebezeit & Liebezeit, 2014) or bottled water (Nacaratte et al., 2023),
consuming seafood (Smith et al., 2018), milk (Kutralam-Muniasamy
et al., 2020), and many others (Pham et al., 2023).

To provide a quantitative glimpse of the problem, Cox et al. (2019)
estimate that the American’s annual MP intake ranges from 74,000 to
121,000 particles considering ingestion and inhalation, but these
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estimates can be just a lower bound of the actual consumption. Other
authors, such as Hernandez et al. (2019), found that a single plastic
teabag exposed to a brewery temperature (95°) can release close to 12
billion microplastic particles into the cup of tea. Besides, a single
garment can remove over 1,900 fibers per wash (Browne et al., 2011),
or, including the detergent used, a 5 kg wash load could release over 6
million fibres (De Falco et al., 2018). This wide range of values shows a
relevant challenge of MP pollution research: the lack of standardized
data collection methods that could ensure comparability across studies
(Ding et al., 2022; Smith et al., 2018). This barrier has its own impli-
cations in economic analyses, hindering attempts at cost-benefit
analysis.

Now, specifically in seafood, there is vast evidence of MP particles in
the organisms of marine species of the whole food chain, covering from
plankton (Cole et al., 2013) to whales (Besseling et al., 2015), and this
ubiquitous presence is not limited to farmed species but also the natural
ones (Garcia et al., 2021). Then, human exposure to MP pollution
through the ingestion of seafood is unsurprising. However, the presence
of MP in seafood does not necessarily imply a risk. It will depend on the
exposure concentrations and the plastic additives or chemical compo-
nents (Smith et al., 2018). The heterogeneity between measures of MP in
marine species has been summarized in comprehensive reviews where
the reader can further explore the topic (Khanjani et al., 2023; Kibria
et al., 2022; Lusher et al., 2017; Smith et al., 2018).

Therefore, as the evidence of MP contamination across species is
robust, researchers have been investigating how to adapt technology or
generate new ones to prevent, reduce, or remove MP pollution in food
products. A strand of the literature has focused on reducing MP pollution
from the source by improving wastewater treatment plant technologies
(Iyare et al., 2020), while other literature has focused on removing MP
from natural water (Pan et al., 2022). We will focus on depuration, an
existing technology that consists of depositing the mussels in a tank with
clean seawater and letting them clear their intestinal contents through
filtering activity. This process is mainly used to eliminate microorgan-
isms, but not other pollutants such as heavy metals, because scientific
evidence shows it is not entirely effective (Anacleto et al., 2015; Lee
et al.,, 2008). However, recent literature has found that depuration is
able to eliminate a significant amount of MP from mussels, although
more research is still in progress (Birnstiel et al., 2019; Fernandez &
Albentosa, 2019; Li et al., 2021). Except for Anacleto et al. (2014),
depuration technology in seafood and how consumers value it has been
scarcely discussed in the literature.

2.2. Stated preferences, plastic pollution, and seafood

Recently, SP methods have been used to capture preferences for
different dimensions of the plastic life cycle. A relevant strand of this
literature has investigated consumers’ preferences for more sustainable
plastics (Polyportis et al., 2022; Ruf et al., 2022), which is limited to the
consumption phase of the plastic life cycle. However, specific literature
about preferences for improving the end-of-life of plastic materials or
tackling the consequences of plastic and MP pollution is still scarce.
Regarding MP pollution, Choi and Lee (2018) conducted a Contingent
Valuation (CV) study in South Korea, where they estimated a yearly
WTP of US$ 2.59 for some policies to reduce MP in the ocean. Similarly,
Borriello and Rose (2022) conducted a DCE in Australia about hypo-
thetical management programs to reduce MP in the ocean. The average
WTP between individuals ranged between US$ 36 and US$ 107 per year.
Using the same data, Borriello (2023) analyzed specific policies that
could lead to a slight improvement (WTP US$ 46) or a large improve-
ment (WTP US$ 116) from the described status quo. Following the same
concept, Khedr et al. (2023) conducted a multi-country study to estimate
the WTP for plastic and MP removal from the marine environment. They
estimated a monthly WTP for implementing policies to accomplish the
Marine Strategy Framework Directive for reducing marine litter at the
EU scale that varied from € 20.4 in Greece to € 53.8 in Sweden. In non-

Food Research International 187 (2024) 114342

marine-related topics, King (2022) carried out two CV studies to esti-
mate preferences for research into the long-term effects of MP on human
health and the environment and for upgrading the filtering systems of
wastewater treatment plants to decrease the release of MP in the envi-
ronment. The annual WTP per household was £53.37, and £88.43
respectiveley. Other studies have estimated the WTP for reducing plastic
pollution as a more general concept in different geographical regions,
such as Galapagos Islands (Zambrano-Monserrate & Ruano, 2020),
Svalbard (Abate et al., 2020), Indonesia (Tyllianakis & Ferrini, 2021),
North Western Hawaiian Islands (Meginnis et al., 2022), China (Han
et al., 2023), the US, and the UK (Borger et al., 2023).

SP methods have been widely used to explore consumer preferences
for diverse food products (Caputo & Scarpa, 2022; Lizin et al., 2022).
Regarding seafood, comprehensive reviews summarize the current
knowledge (Cantillo et al., 2020; Maesano et al., 2020; Saidi et al., 2022;
Vitale et al., 2017). More specifically, our article lies within the litera-
ture linking pollution and preferences for food products. This literature
has investigated consumer preferences under food security concerns
such as food poisoning (Henson, 1996), pesticides (Florax et al., 2005),
genetic modification (Onyango et al., 2006), food processing (Asioli
etal., 2017) or food irradiation (Caputo, 2020). Nonetheless, as far as we
know, the only study investigating the nexus between consumer pref-
erences and plastic or MP pollution in food products is Moon et al.
(2023), who conducted a CV study to elicit consumers’ WTP for a fillet of
salmon with a lower number of MP particles. This article focused on
comparing Western and East Asian cultures in terms of consumer pref-
erences for seafood by including cultural and attitudinal factors. How-
ever, it did not specify the mechanism for microplastic mitigation nor
contextualize microplastics as an emerging pollutant and its impact on
human health or the environment.

3. Material and methods
3.1. Survey and discrete choice experiment design

We designed a DCE as part of a comprehensive survey on mussel
consumption, integrating a between-subjects information treatment in
the DCE contextualization. This treatment introduced four survey for-
mats, distinguished solely by informative additional paragraph
providing information on the potential health and/or environmental
effects of MP. The survey was structured into three sections. In the first
section, we gathered respondents’ general sociodemographic data,
consumption patterns, and their prior knowledge and riskiness percep-
tions of MP. Following this, in section two, we introduced and conducted
the DCE alongside debriefing questions. The third section included a
survey module adapted from Cavatorta and Schroder (2019) to measure
ambiguity preferences. This data is not included in the present article.

The DCE encompassed four attributes: Mussel’s format, certified
depuration efficiency, producer size, and price per 250 g of mussel’s
meat (see Table 1). We included mussel’s format because it is the initial
consumer-facing attribute in mussel purchasing decisions. We chose
fresh, frozen, and canned mussels since they are the main varieties
available in the market, and the literature has shown their relevance for
consumers (Ponce et al., 2022). The inclusion of depuration efficiency

Table 1
Discrete Choice Experiment attributes.
Attributes Levels
Mussel’s format Fresh
Frozen
Canned

Certified depuration efficiency
Producers size

90 %, 50 %, 25 %, and no depuration
Small mussel farmers or large-scale mussel
farmers

Price (US$ for 250 g mussels’ $1.875, $2.5, $3.125, $3.75, $4.375 and $5

meat)
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stems from its potential role in reducing MP presence in seafood. In
Chile, depuration is mandatory when the Escherichia coli bacteria ex-
ceeds the 4,600 Most Probable Number (MPN) for each 100 g of mussel
meat in 90 % of the sample. Therefore, it is likely that most mussels with
MP are not taken to depuration centers because they have low levels of
Escherichia coli bacteria. The efficiency levels, 25 % and 50 % were based
on depuration trials conducted by Birnstiel et al. (2019) while the 90 %
was chosen to resemble the standard use for the Escherichia coli bacteria.
Furthermore, the Chilean mussel industry comprises small rural pro-
ducers and large-scale farmers (San Martin et al., 2020). We hypothe-
sized that consumers were more inclined towards supporting small-scale
producers due to pollution issues surrounding the aquaculture industry
(Chavez et al., 2019). Lastly, we included a price attribute that
comprised six levels obtained from actual market prices.

Consumers were presented with three alternatives: two for pur-
chasing mussels with varying attribute levels, and one for not purchas-
ing. We introduced the non-purchase alternative to account for the
potential avoidance of seafood consumption resulting from information
treatments (H3). Then, we used a Bayesian D-optimal design to reduce
the cognitive burden implied in showing many combinations of attri-
butes and levels (choice situations) (Hensher et al., 2005). This process
resulted in six blocks of four choice situations each. Consumers faced
choice situations similar to figure Al presented in appendix A. Prior to
presenting the choice situations, we contextualized the DCE by
providing information about mussels, their filter-feeding mechanism,
and how this characteristic was related to MP pollution. Additionally,
we offered detailed descriptions of MP, their widespread presence, and
their potential removal via depuration technology. The complete text is
available in appendix B.

The difference in each treatment group consisted of additional in-
formation about the potential effects of MP on human health (HEA), the
environment (ENV), or a combination of both (HEA-ENV). We also
included a control group (CONTROL) receiving no additional informa-
tion. The information presented in HEA and ENV treatments was pre-
sented as follows, while the HEA-ENV information was included in
appendix B:

HEA: “Scientific studies have reported that microplastics are present in
various foods and our stool, lungs, colon, or even blood. The presence of
microplastics in our bodies can potentially cause negative health effects.
For example, they could lead to:

o Neurotoxicity: Toxic substances affect the normal activity of the nervous
system.

o Oxidative stress: Imbalance between free radicals and antioxidants,
which can damage different cellular molecules and structures.

o Immunotoxicity: Adverse effects on the structure or function of the im-
mune system.

However, many of these studies have been conducted under conditions
that do not reflect a realistic exposure to microplastics, so there is still un-
certainty about the actual effects on human health.”.

ENV: “Scientific studies have reported that microplastics can cause a
variety of potential effects on the environment.

For instance, microplastics in the soil can affect the growth or biomass of
different plants, such as wheat, rice, broad beans, and lettuce, among others.
In addition, the presence of microplastics can also change some soil properties
(for instance, accelerating soil water evaporation) or affect soil fauna
(earthworms who ingest microplastics may suffer weight loss or a decreased
growth rate). In the marine environment, microplastics can be consumed by
fishes, crustaceans, molluscs, among other organisms. This voluntary or
involuntary ingestion can cause a decrease in nutrient uptake and a reduction
in feeding activity because of false satiety.
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There are several other potential effects of microplastics on the environ-
ment, but we only intended to mention a few.”

Finally, a relevant concern in SP studies is whether respondents
behaved consistently as they were in a real purchasing situation. We
implemented standard strategies to mitigate this potential hypothetical
bias. Specifically, we included a cheap talk paragraph before presenting
the choice sets, asked about how certain their answers were in the DCE
and whether they thought the experiment would be policy consequen-
tial. These questions will be used in the robustness analyses included in
appendix C.

3.2. Data collection

We conducted an online DCE to 2,026 Chilean seafood consumers
between April and June 2023. The survey was tested in a pilot survey in
February 2023, where we interviewed 139 consumers, and its results
were used to optimize survey flow and improve the question framing.
We used the opt-in online panel of consumers provided by the special-
ized firm OpinandoOnline.' The respondents were adults older than 18
years old who have consumed mussels in the past six months. The
Institutional research ethics committee of Universidad del Desarrollo,
Chile approved the survey’s final version.

To increase the quality of our data, we gathered response-time in-
formation and dropped observations representing the 5th percentile of
the left and right tails of the distribution. We also took out from the
sample some observations reporting unfeasible values (e.g., respondents
reporting that they pay, on average, over US$ 100 for the mussels they
consume). Then, the final full sample had 1,826 consumers; the control
sample had 451, the environment treatment sample had 454, the health
treatment sample had 472, and the last treatment had 449 consumers.
Table 2 shows the descriptive statistics by treatment group and the re-
sults of means equality chi-square tests.

Table 2 shows that each subgroup is very similar in sociodemo-
graphic terms, signaling the successful treatment randomization pro-
cess. The p-values of the means equality chi-square tests support this.
The null hypothesis is mean equality across treatments, and we cannot
reject this hypothesis in any of the demographic variables. The average
respondent in the sample was around 43 years old, and the sample was
composed of more women (70 %) than men. Chile is a long country that
we divided into four zones, where the metropolitan area is the most
populated and represents around 60 % of our sample. Regarding
educational level, most respondents stated that they had completed
secondary (39 %) or tertiary (52 %) education. Finally, the average
household comprised 3.6 members, 44 % of respondents ensured that
mussels were consumed at least once every two weeks, and around 48 %
of consumers mentioned having heard about MP before the survey.

3.3. Econometric modeling

Under the Random Utility Maximisation framework, we can derive
statistical models that assume a utility-maximizing behavior by the
decision-maker. The indirect utility function for individual n in decision
occasion t, given that they have chosen alternative j, is denoted by U,,;,
and they will always choose alternative j if U,; > Uy with j # i. How-
ever, the researcher can only observe some x,,; attributes of the different
alternatives and specific characteristics of the individuals (e.g., socio-
demographic characteristics). Since the researcher is unable to observe
the full utility, we can say that the individual’s indirect utility is
composed of an observed component V,;, and an unobserved component
Enjt-

Upje = Vajt + nje (@)

! https://www.opinandoonline.com/.
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Table 2
Descriptive statistics by treatment group.
Full sample CONTROL ENV HEA HEA-ENV
Mean(Std dev) Mean(Std dev) Mean(Std dev) Mean(Std dev) Mean(Std dev) P-values
Age 43.42(13.32) 43.08(13.37) 42.49(12.44) 43.72(13.90) 44.37(13.49) 0.1543
Gender (1 = Male) 0.30(0.46) 0.28(0.45) 0.26(0.44) 0.32(0.47) 0.33(0.47) 0.0821
Northern Zone (1 = Belong this zone) 0.07(0.25) 0.06(0.29) 0.08(0.27) 0.07(0.26) 0.07(0.25) 0.6273
Metropolitan Zone (1 = Belong this zone) 0.58(0.49) 0.60(0.49) 0.61(0.49) 0.56(0.50) 0.55(0.50) 0.2213
Central Zone (1 = Belong this zone) 0.18(0.38) 0.18(0.38) 0.15(0.36) 0.19(0.39) 0.20(0.40) 0.2245
Southern Zone (1 = Belong this zone) 0.18(0.38) 0.17(0.38) 0.17(0.37) 0.18(0.39) 0.19(0.39) 0.6897
Primary Education 0.10(0.30) 0.09(0.28) 0.10(0.30) 0.11(0.31) 0.09(0.29) 0.6589
Secondary Education 0.39(0.49) 0.38(0.49) 0.39(0.49) 0.40(0.49) 0.37(0.48) 0.8387
Tertiary Education 0.52(0.50) 0.53(0.50) 0.51(0.50) 0.49(0.5) 0.54(0.50) 0.4913
Household Size 3.61(1.47) 3.64(1.49) 3.67(1.50) 3.63(1.48) 3.51(1.44) 0.3759
Frequent Consumer (1 = Yes) 0.44(.050) 0.45(0.50) 0.45(0.50) 0.44(0.50) 0.44(0.50) 0.9804
Previous knowledge about microplastics (1 = Yes) 0.48(0.50) 0.47(0.50) 0.45(0.50) 0.48(0.50) 0.44(0.50) 0.8777
Observations 1,826 451 454 472 449

The last column contains p-values from mean equality chi-square test across treatments. Std dev = Standard deviation. CONTROL = Control group. ENV = Micro-
plastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-ENV = Micro-
plastics human health and environmental effects information treatment subsample.

The joint density of &, is assumed i.i.d. extreme value distributed.
This means that the probability of choosing alternative j over alternative
i by individual n in the choice situation t can be written as:

ean/
TN oV
2ogevn

Then, assuming V,; is linear-in-parameters and vector f,, contains
the parameters of the effect of the k non-monetary attributes, and 6; is
the effect of the monetary attribute on the utility, we have:

P(Unjt > Unit) (2)

Vit = ASCo_purchase + P, Frozen,; + p,,Canned, + f;,Dep 25,

3
+ B, Dep_50y; + Ps,Dep_90,;; + B, Small _scale,; + 0, Price,;, ®

Where ASC,,_purcnase TEPTrEsents the alternative-specific constant for
the no-purchase alternative. Note that for the format attributes, we keep
the fresh format as the baseline so that we can identify the effects of
Frozen and Canned formats. In depuration, the baseline was 0 % of
depuration efficiency (Dep_ 0), and large-scale producers in the pro-
ducer’s size attribute. We are interested in capturing unobserved taste
heterogeneity between individuals, then we estimate a Mixed Logit
model (MXL). This model allows the parameter to follow a distribution
function g(.) (e.g., normal distribution), which will be defined by the

Table 3
Mixed logit estimations in WTP-space by treatment group.

researcher. However, this specification poses limitations when esti-
mating the WTP. For instance, the WTP is usually calculated as the ratio
of a non-monetary attribute parameter and the monetary attribute
parameter, then, the resulting WTP can take excessively large values as
the denominator is allowed to take very low values. Then, we repar-
ametrize equation (3) to obtain equation (4) which is the utility in the
WTP-space (Scarpa et al., 2008), where y,, = fi,/0. which is the WTP
for each k non-monetary attribute presented in the DCE.

Vi = ASC + 0y, Frozen,, + v,,Canned,; + y;,Dep_25,j, + v,,Dep_50,;

+ 75,Dep_90, + v4,Small_scale,;, — Price,;] + €,
C)]

This specification is useful as gives us directly the scale-free pa-
rameters of WTP distribution for each attribute, which eases interpre-
tation and WTP-related hypotheses testing (Mariel et al., 2021). In this
study, we assume that non-monetary parameters follow a normal dis-
tribution, while the price parameter follows a log-normal distribution.
Then, we estimate the MXL model by maximum simulated likelihood
with 500 MLHS draws and using R package Apollo (Hess & Palma,
2019).

Full sample CONTROL ENV HEA HEA-ENV MXL5

MXL1 MXL2 MXL3 MXL4
Mean
ASC — No purchase -3.39(0.16)"" -3.13(0.28)"" —3.41 (0.35)"" —3.33(0.32)" —3.46 (0.38)""
Format: Frozen 0.07 (0.09) 0.73 (0.14)™" 1.12 (0.05)"" 1.83 (0.02)"" 0.00 (0.14)
Format: Canned —0.26 (0.12)* —0.22 (0.22) —0.59 (0.25)"" -0.57 (0.10)™" —0.47 (0.29)
Depuration: 25 % 0.57 (0.12)"" 0.90 (0.14)""" 1.19 (0.16)""" —~1.75 (0.04)"" 0.35 (0.17)*
Depuration: 50 % 2.72 (0.07)"" 2.60 (0.06) 3.42 (0.17)"™" 3.99 (0.04)" 2.85 (0.11)""
Depuration: 90 % 4.14(0.12)™ 3.90 (0.17) 472 (0.27)"" 6.07 (0.06)""" 4.11 (0.26)""
Producer: Small-scale 0.72 (0.12)"" 0.78 (0.11)""" 1.15 (0.18)""" 0.37 (0.05)""" 0.08 (0.14)
Price —0.66 (0.09)""" -0.86 (0.19)""" —0.97 (0.24)"" —~1.50 (0.46)""" —-0.53 (0.17)"""
Standard Deviation
Format: Frozen 3.75 (0.19)"" 3.56 (0.10)""" 5.97 (0.58)""" 9.64 (0.06)""" 2.87 (0.23)""
Format: Canned 3.58 (0.24)"" 2.96 (0.10)""" 5.25 (0.49)"" 7.83(0.12)"" 3.09 (0.47)""
Depuration: 25 % 1.99 (0.10)™" 1.00 (0.08)™"" 0.44 (0.11)™" 3.86 (0.05)"" 0.96 (0.12)""
Depuration: 50 % 2.59 (0.13)"" 2.78 (0.14)"" 2.76 (0.28)""" 3.94 (0.08)""" 212 (0.21)™"
Depuration: 90 % 3.20 (0.21)"" 2.48 (0.15)""" 3.68 (0.31)""" 6.06 (0.08)""" 3.77 (0.68)"""
Producer: Small-scale 1.73 (0.08)""" 1.92 (0.07)""" 1.09 (0.09)"" 4.44 (0.07)""" 2.54 (0.34)"""
Price 1.67 (0.15)""" 1.96 (0.39)"" 2.07 (0.30)""" 3.60 (0.67)""" 1.62 (0.23)""
Observations 7304 1804 1816 1888 1796
Log Likelihood convergence —6376.73 —1584.81 —1558.26 —1625.61 —1588.59

***p < 0.001; **p < 0.01; *p < 0.05 Standard Errors in parentheses; ASC = Alternative Specific Constant. WTPs are in US$ 2023. MXL = Mixed logit model. CONTROL
= Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment
subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.
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4. Results

In Table 3, we present the results of the MXL model for the full
sample (MXL1) and each treatment (MXL2, MXL3, MXL4, and MXL5)
and discuss WTP parameter statistical significance and their differences
in statistical terms across treatments. Next, we will show the alterna-
tive’s choice probabilities by treatment and test whether they are sta-
tistically different from each other. Finally, we explore whether the
perceived riskiness of MP for human health and the environment varies
across treatments.

4.1. Mixed logit estimations

The second column of Table 3 presents the results of a pooled model.
Most parameters were statistically significant and showed the expected
signs. That is, the ASC for the no-purchase alternative was always sta-
tistically significant and with a negative sign, which means that
choosing the no-purchase alternative reports lower average utility
across respondents. The frozen format was not statistically significant,
but the canned format presented a negative WTP compared with the
fresh one. The depuration attribute was statistically significant and with
a positive sign, reflecting that consumers consider the depuration effi-
ciency certification as a positive attribute. Small-scale producers’ attri-
bute was statistically significant, with a positive sign showing that
consumers, on average, prefer mussels produced by small-scale pro-
ducers instead of large-scale producers. Lastly, the price parameter was
always statistically significant and with a negative sign.

As we estimate the models in WTP space, each attribute’s parameters
can be interpreted as marginal WTP (in US$ 2023). To test whether the
differences in WTP across treatments were statistically significant, we
calculated the z-tests for mean differences between WTP. Regarding the
format attribute, the WTP was positive for frozen and negative for
canned, although they were not statistically significant in every model.
The frozen format increased from US$ 0.73 in the CONTROL group to US
$ 1.83 in the health information treatment (z-test = -7.9, p-value =
0.000), which means a 151 % increase in consumer valuation for the
attribute. Conversely, the canned format was not statistically significant
in the CONTROL group nor the HEA-ENV treatment, but the WTP was
negative under ENV and HEA (although not statistically different from
each other), which means that they need to be compensated (e.g., dis-
count) to be willing to consume mussels in this format. Regarding the
producer’s size, the ENV and HEA treatments generated different effects.
The ENV treatment increased the WTP from US$ 0.78 to US$ 1.15 (z-test
=-1.7, p-value = 0.086), but the HEA treatment decreased it to US$ 0.37
(z-test = 3.4, p-value = 0.001), while this parameter was not statistically
significant in the joint information treatment. The full results of the
mean difference tests are in appendix D.

In the case of depuration, the first relevant result is the mono-
tonically increasing WTP as the depuration efficiency increases. Next,
the WTP for the highest level of certified depuration was US$ 3.90 in the
CONTROL group, and it increased to US$ 4.72 in ENV treatment (z-test
= -2.6, p-value = 0.010) and to US$ 6.07 in HEA treatment (z-test =
-12.2, p-value = 0.000), which implies a price premium for 90 % of
depuration efficiency of 21 % in ENV and 56 % in HEA. Surprisingly, the
WTP in the HEA-ENV group was lower than the WTP in ENV and HEA,
and it was not statistically significant to the CONTROL group (z-test =
-0.7, p-value = 0.502). This pattern is similar for 50 % of depuration
efficiency, but it changes in the 25 % of depuration; the WTP turns
negative in HEA treatment. From this, we could argue that consumers
see the depuration as unnecessary when the effectivity is low or that
they prefer to avoid consumption and would need a positive monetary
benefit to accept the risk implied in its consumption.

Lastly, all attributes show a large unobserved preferences heteroge-
neity, which is captured by the standard deviation parameters. We
estimated the respondent-specific WTP for each attribute across treat-
ments to explore this heterogeneity. Figure 1 shows the WTP
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distribution across respondents.

Here, we can highlight that treatments generate changes in skewness
and kurtosis of WTP distributions. For instance, in format attributes,
CONTROL and HEA-ENV treatments present a leptokurtic distribution
around zero. In contrast, ENV and HEA treatments show a more platy-
kurtic distribution over positive and negative WTP values. In the case of
depuration, for 25 % efficiency, the ENV treatment generates a con-
centration over the mean WTP (around US$ 1.2), while the HEA treat-
ment generates a large dispersion in WTP values. In certified efficiency
of 50 %, the WTP dispersion is very similar across treatments, but all the
means are statistically different between them (Table D1). In 90 % of
certified depuration, the information treatments generate higher
dispersion in WTP values versus the control sample. Moreover, the HEA-
ENV distribution is positively skewed, while the HEA distribution is
negatively skewed. In fact, the density of WTP around zero is highest in
HEA-ENV treatment. Regarding the WTP for small-scale producers, the
ENV treatment generates a relevant impact on the kurtosis of the WTP,
while the other subsamples have more dispersed WTP values. Lastly, a
main takeaway from this figure (and that can be inferred from standard
deviation parameters in Table 3) is that HEA treatment generates a
larger variance in WTP distributions compared to the other treatments.

4.2. Predicted choice probabilities

In this section, we calculated the predicted choice probabilities for
each alternative at the observation level (equation (2) and then aver-
aged them to obtain an average predicted choice probability, which is
presented in Table 4. After that, in the lower panel of Table 4, we pre-
sented the result of the mean differences z-test between each treatment.

The predicted probability of choosing alternative no-purchase in the
CONTROL group was around 13.6 %, which decreased to 11.3 % under
ENV treatment (change of —17.4 %) but increased to 14.2 % in HEA
treatment (an increase of 4 %). Unlike the estimated WTPs, the HEA-
ENV treatment generated the highest impact on no-purchase alterna-
tive probability. The joint information treatment increased the proba-
bility of non-purchasing mussels by 22.8 %.

4.3. Microplastics riskiness perceptions

We asked whether consumers had heard about MP before the survey,
and to those who answered positively (between 44-48 % depending on
the subsample), we showed a risk scale between not dangerous at all
(=1) and extremely dangerous (=10) to score how dangerous are MP for
human health and the environment. After the DCE, we repeated these
questions, asking them to consider the information they had read in the
survey. In Table 5, we summarized the effect of information treatments
on perceived riskiness.

Before the DCE, consumers perceived MP as more dangerous for the
environment than for human health; however, health risk scores
changed after the DCE and information treatments. For instance, the
average risk score in the control sample was 8.77 for health and this
increased by 2.6 % after the DCE, even without any additional infor-
mation, just the standard contextualization information offered in all
samples, but the environment risk score did not statistically change.
Then, in the treated samples, the health risk score increased by 5.8 % in
ENV, 5.7 % in HEA, and 5.6 % in HEA-ENV. In contrast, the riskiness of
MP for the environment did not generate a change in risk scores large
enough to reject the null hypothesis of equal means with a 95 % confi-
dence level. Therefore, even considering these changes, consumers kept
perceiving MP as more dangerous for the environment than for human
health.

Finally, in appendix C, we conducted additional analyses to explore
how consumer preferences changed when we focused on those con-
sumers with a high certainty in their answers, those who strongly
believed that the DCE results would be policy consequential, and those
who had heard before about MP. In general, these additional analyses
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Figure 1. Distribution of respondents’ specific WTP for each attribute. WTP: Willingness to pay.

Table 4

Average predicted probability for no-purchase alternative and Z-test for the difference in their means.
CONTROL ENV HEA HEA-ENV
MXL2 MXL3 MXL4 MXL5

Predicted probability of no-purchase alternative
Z-statistics and P-values

0.1364(0.0693) 0.1127(0.0681) 0.1419(0.0586) 0.1675(0.0705)

CONTROL ENV HEA HEA-ENV
CONTROL - 13.05 (0.000) —3.03 (0.003) —16.87 (0.000)
ENV - —27.75 (0.000) —47.79 (0.000)
HEA - -23.85 (0.000)
HEA-ENV -

Upper panel: standard deviations of predicted probabilities in parentheses. Lower panel: P-values in parentheses. MXL = Mixed logit model. CONTROL = Control
group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment subsample.
HEA-ENV = Microplastics human health and environmental effects information treatment subsample.

showed that our main results were robust. For instance, we confirmed 5. Discussion
that HEA-ENV treatment pushed down WTP for depuration. Some dif-

ferences included changes in WTP for the format attribute and more In this article, we studied consumers’ preferences for technology to

conservative WTP for certified depuration, including that WTP for
depuration 25 % in HEA treatment passed from negative to small posi-
tive values. Interestingly, consumers with previous knowledge about MP
strongly prefer fresh mussels instead of frozen or canned formats.

Table 5

reduce the amount of MP in mussels. Moreover, we showed that infor-
mation about the potential effects of MP on human health and the
environment are relevant drivers boosting their mussels’ attributes
valuation, but also could generate that some consumers avoid mussels’
consumption and increase their riskiness perception about MP pollution.
The fact that further information about the potential effects of MP was

Average risk scores between treatments before and after the discrete choice experiment and Z-test for the difference in their means.

Treatment Mean value Z-test mean difference = 0. (P-value)

CONTROL Health - Before 8.77 —3.03(0.002)
Health — After 9.00
Environment — Before 9.29 1.32(0.188)
Environment — After 9.20

ENV Health — Before 8.57 —6.33(0.000)
Health — After 9.07
Environment — Before 9.06 —1.78(0.075)
Environment — After 9.20

HEA Health — Before 8.48 —6.15(0.000)
Health — After 8.96
Environment — Before 9.28 1.85(0.065)
Environment — After 9.17

HEA-ENV Health - Before 8.62 —6.40(0.000)
Health — After 9.10
Environment — Before 9.19 —0.45(0.651)
Environment — After 9.22

CONTROL = Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information
treatment subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.
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relevant for consumers has implications for the policy design. As the
awareness of MP pollution increases and new evidence of its impacts
emerges, consumers’ preferences for mitigation technologies and stra-
tegies could sharply increase. Hence, policymakers could consider this
price premium in the cost-benefit analysis of new technological regu-
lations. This information could also be useful for producers to evaluate
new investments in depuration technology.

Specifically, we found that most presented attributes were statisti-
cally significant and with the theoretically expected sign. Analyzing the
results from the full sample, we found that the WTP for frozen mussels
was not statistically different from that for fresh mussels, but the WTP
for the canned format was negative compared to the fresh format. The
relationship between formats is in line with Ponce et al. (2022), who
found that the frozen format is preferred over fresh and various canned
formats. This result could be linked to the perception that different
formats imply different production methods. For instance, Boccia et al.
(2023) found that traditionally processed jams are preferred over
industrially processed.

Our main results, regarding the technology attribute, are that re-
spondents have strong preferences for higher levels of certified depu-
ration. To the best of our knowledge, the only article discussing
preferences for depuration in seafood is Anacleto et al. (2014), who
associate depuration certificate to clams quality perception and find that
it is not the most relevant quality criteria for most consumers, but it is
particularly important for older consumers. Unlike their study, we
focused on the food security role of depuration and its capacity to
eliminate MP from mussels. Additionally, we relate the depuration
attribute result with literature that has explored preferences for certifi-
cation in mussels; for instance, Brayden et al. (2018) found that US
consumers are willing to pay a premium of around US$ 0.70 for mussels
certified as organic. More broadly, there is robust evidence of WTP
premium for eco-labelled seafood (Bronnmann et al., 2023; Smetana
et al., 2022; Vitale et al., 2017). We extended the evidence to a type of
certification scarcely analyzed in previous literature.

Furthermore, the information treatments strengthened the previous
findings but also added some puzzling results. First, we found that
depuration 90 % was valued with a premium of around US$ 4
(considering full model and CONTROL treatment), which was between
50 % and 100 % of the actual market price of 250 g of mussel’s meat that
fluctuates around US$ 2 and US$ 4. Hence, this premium increased by
21 % under the ENV treatment and 56 % under the HEA treatment,
implying that consumers were willing to pay twice or even thrice for
certified depurated mussels if they were aware of the impact that MP
could have on human health or the environment. Compared to other
literature using information treatments in food products, our estimated
WTPs were large. Nevertheless, this behavior was expected since our
treatments triggered a precautionary behavior instead of highlighting
product characteristics. For instance, Bi et al. (2016) found that
communicating the nutritional benefits of consuming seafood could
increase their WTP between 6 % and 17 %, and Vecchio et al. (2016)
estimated an increase of 36 % in the WTP for functional yogurt when an
additional health claim is included. Similarly, Tian et al. (2022) found
that health and environmental information could increase WTP for
seaweed noodles (14 %), and farm-raised clams (6 %) but not for farm-
raised oysters.2 Focusing on environmental information, Michel and
Begho (2023) found that information about the environmental benefits
of insect-based food could reduce their price penalties between 15 % and
35 %.

Although we showed that information about the potential health and
environmental impacts of MP pollution increases the WTP for the dep-
uration attribute, the joint information treatment did not. This was
against our initial expectations, as we thought it should be the treatment

2 This article offers results for seafood raised in four US states, but we only
refer to the results of those locally raised in Connecticut.
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reporting the highest WTP. Two findings could help us to understand
this result. First, HEA-ENV treatment increased the probability of no-
purchase by 22.8 %. Second, as we saw in figure 1, the density of
WTPs around zero was also higher in this treatment. Then, having in-
formation about the potential environmental and health effects of MP
pollution pushed consumers to not consume instead of paying more for
certified depuration. In fact, at the end of the survey, we offered an open
space for comments, and many respondents mentioned that they would
purchase mussels if they had the security of not consuming microplastics
at all (efficiency 100 %). An alternative explanation could be that
crowding with information about potential risks may undermine con-
sumers’ WTP. In a field experiment in Korea, Chung et al. (2024) found
that when calorie labelling and daily intake recommendations were
presented together, they canceled out the information effect. Another
puzzling result was the negative WTP for 25 % depuration in the HEA
treatment. However, in our robustness analyses, it turned out to be
positive but small. Therefore, we believe that this dissonant result is
explained by the larger variance in WTP distributions generated by the
HEA treatment.®

Another relevant result is the effect of information treatments on the
probability of choosing the no-purchase alternative. We found a signif-
icant change in this probability from 13.64 % in the CONTROL group to
16.75 % in the HEA-ENV treatment, which implied an increase of 22.8 %
in the probability of choosing not to purchase mussels when consumers
were informed of the health and environmental risks altogether. We
argue that depuration certification partially activated the avoidance and
prevention motivation in consumption decisions (Asioli et al., 2017),
and then the information treatments boosted this activation by
increasing the proportion of consumers preferring not to consume
mussels. Although consumption avoidance was rational under an un-
certain pollution scenario, it could hinder efforts to promote seafood as a
vital component of the future food supply.

The last result is the impact of information on consumers’ MP risk-
iness perception. To avoid potential priming, we only asked these
questions to those who stated they had heard about MP before the sur-
vey (48 %). The initial average risk scores were around 8.6 for human
health and 9.2 for the environment, but after the DCE, they increased to
9.0 on average for human health and remained similar for the envi-
ronment. We also showed that information treatments doubled the in-
crease in risk scores that the DCE generated (CONTROL group). The 48
% of awareness about MP pollution in Chile was relatively low compared
to other countries, such as 80 % in Germany (Kramm et al., 2022) or 62
% in India (Dowarah et al., 2022), but higher than the 26 % reported for
China (Deng et al., 2020). Regarding riskiness perceptions, Soares et al.
(2021) and King (2022) studies also found that people perceive MP as
more risky for the environment than for themselves, which is intriguing
and deserves more research. Borriello et al. (2022) found that the
negative attitudes towards MP that emerged from environmental con-
cerns are stronger than those that emerged from human health concerns,
arguing that this finding can be explained because effects on human
health have not been scientifically proven yet.

Although recent articles have provided economic valuations for MP
reduction policies, most settings are quite different, complicating any
comparison. The closest study is Moon et al. (2023), who found a price
premium for MP-safer salmon between 150 % and 222 % depending on
the country, and these premiums were on the same scale as the premium
for depuration certification found in our study.

3 Following an anonymous reviewer suggestion, we estimated depuration
parameters under different distribution assumptions. Qualitative results main-
tain, and depuration 25% can be positive when using other distributions but
still normal distribution generates more conservative and coherent results.
These additional analyses are available upon request.
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6. Conclusions and policy implications

While this article was written, diverse initiatives and investigations
aimed to propose policy frameworks aimed at reducing plastic pollution
in multiple dimensions. The most notable initiative is the United Nations
Treaty on Plastic Pollution, where 180 countries agreed to develop a
legally binding instrument to be launched by 2025. Meanwhile, re-
searchers have proposed reviews and recommendations of different
policies to address various aspects of plastic pollution (Alpizar et al.,
2020; Tessnow-von Wysocki & Le Billon, 2019). This policy design
needs, for instance, quantitative measures to conduct a cost-benefit
analysis. In this matter, we provided novel evidence of the consumer’s
WTP for technology to reduce the MP content in seafood.

Furthermore, consumers’ valuation of depuration technology has
implications for food labelling. Labels are crucial in reducing informa-
tion asymmetries, subsidizing search costs, and facilitating market seg-
mentation or product differentiation (Bonroy & Constantatos, 2015).
Consequently, this positive premium might lead to changes in the sea-
food market. The extent of these changes will be incremental as new
regulations and scientific knowledge about MP emerge. This research
also contributes to the literature on health claims and food choices,
providing a case study for a geographically under-researched zone (7 out
of 125 studies have been conducted in Latin America, none in Chile
(Ballco & Gracia, 2022)).

The direct impacts of these MP particles on human health and the
environment are still largely unknown, and further research is needed.
We do not have enough evidence to accurately state how hazardous MP
are. Nevertheless, we should —at least- think and propose environmental
policies to precautionary deal with the sources, transport, and fate of MP
in the environment. Moreover, as Vuori and Ollikainen (2022) pointed
out, when the evidence about the impacts of MP on human health be-
comes clear and robust, we could use valuation methodologies such as
disability-adjusted life years to generate better economic measures for a
cost-benefit analysis of technologies or policies aimed to reduce the MP
pollution. In the meantime, welfare measures, as reported here, can be
useful to validate further investment in research and development
related to MP pollution mitigation measures.

Besides standard policies such as subsidies for research, innovation,
and adaptation of technologies to limit the presence of MP in food
products, Smith et al. (2018) suggested the identification of low-risk
species, production methods or geographical regions, and seafood pro-
cessing and cooking methods as mechanisms to mitigate the ingestion of
MP. Moreover, focused taxes or bans could also be essential. Some
countries have already imposed bans on microbeads and MP used in
cosmetic products (Anagnosti et al., 2021), but greater efforts are
needed.

Implementing depuration certification, as with other sustainability-
related food labels, could face challenges such as the increasing
competition between different food labels, uncertainty about the
external validity of case-specific results, or lack of well-established ev-
idence about the risks of MP and the efficiency of depuration technology
(Asioli et al., 2020). These challenges could compromise the efficiency
of depuration certification in reducing the concern about MP in seafood,
potentially hindering the future demand for these food products.

Finally, we used an opt-in panel survey, limiting our capacity to
extend our conclusions to the entire Chilean population. Although
recent studies have found that economic valuations using probabilistic
and non-probabilistic samples may provide similar WTP estimates
(Sandstrom-Mistry et al., 2023) , this finding is case-specific, and so the
results of our study should be used considering this limitation. Another
relevant limitation is that we did not consider a certified depuration of
100 % because there is no research achieving that depuration level at the
time of the survey. Likely, some respondents would only consume
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mussels with 100 % depuration efficiency certification, and, as that level
was not available in our design, they chose the no-purchase alternative.
The investigation of consumers’ preferences for the total avoidance of
MP in food products using innovative and feasible technologies is an
obvious area for future research. Other future research directions
include conducting similar analyses with other food products and, once
new technologies are fully developed, complementing them with real/
non-hypothetical DCE and by a sensory experiment to test whether
knowing about the presence of MP in food products can alter perceived
taste. Moreover, complementary techniques such as visual attention
(Ballco et al., 2019; Van Loo et al., 2015) or hybrid choice modelling
(Fantechi et al., 2022) could be implemented to obtain a better insight
into the mechanism behind the effect of information on consumer
preferences for pollution-reducing technology in food products. Finally,
we always tried to be cautious about using the term ‘potential’ before
any claim about effects on human health or the environment. However,
as new evidence confirms these effects, an interesting future study
would be to repeat the analysis with scientifically confirmed risks (and
be more specific about the risks because different framing of health
claims may have different consumers’ responses (Van Kleef et al., 2005))
and test the differences from this relatively uncertain framing.
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Appendix A
ALTERNATIVE A ALTERNATIVE B ALTERNATIVE C -
Do not purchase
FRESH FROZEN
MUSSELS )
FORMAT
DEPURATION o o
CERTIFICATION NO - 0% EFFICIENCY YES - 90% EFFICIENCY -
SMALL-SCALE MUSSEL LARGE-SCALE MUSSEL
PRODUCERS FARMERS FARMERS )
$1.500 CLP (USS 1.875) $2.500 CLP (USS 3.125) S0 CLP
PRICE 4
(250gr mussels’ .
meat)
Figure Al. Choice situation example.
Appendix B

“A mussel is a shellfish produced in various parts of the country [Figure B1]. In Chile, the major mussel’s production comes from farming areas
where producers hang mussels’ seeds in long rows that they then feed, fatten, and when they reach maturity, extract and sell in the market
[Figure B2].

Mussels are filter feeders, i.e., they pass water through a filtering structure and capture suspended particulate matter (including food)
[Figure B3] . Moreover, this feeding mechanism causes the mussels to accumulate substances (e.g., chemicals) in their organisms (a process known as
bioaccumulation). Due to this characteristic, mussels are used as bioindicators, as they can indicate the pollutants concentrations in the areas they
inhabit. In recent years, mussels have been proposed as bioindicators for the presence of microplastics.

Microplastics are small plastic particles with a size between 5 mm-0.1 ym (between the size of an ant and the width of a human hair, approxi-
mately) that are present everywhere. Microplastics can be classified as primary (if they are intentionally created and incorporated into daily products)
or secondary (if they are released from larger plastics).

Microplastics can be found in various food products such as sugar, honey, table salt, beer, or bottled water. There is also evidence of their presence
in meat or seafood products. Specifically, there is wide evidence of their presence in mussels. This is due to the filtration and bioaccumulation process
described above.

[TREATMENT IS HERE]

A procedure that can be used to remove microplastics and other pollutants particles from mussels is through depuration. Depuration involves
keeping live mussels in pools with filtered seawater in order to reduce the pollution they contain. Scientific studies show that depuration helps to
reduce a significant percentage of the microplastics in mussels.

However, the depuration standard in the country is mainly related to the presence of Escherichia coli bacteria. That is, there may be mussels with
microplastics that are not taken to depuration centers because they have low (or very high) levels of Escherichia coli bacteria. Therefore, we are
interested in knowing their preferences for mussels that have undergone a certified depuration period that ensures a lower percentage of microplastics
or other pollutants.”.

The information treatment combining health and environmental pieces of information was presented as follow:

HEA-ENV: “Scientific studies have reported that microplastics can cause various potential effects on the environment and human health.

For instance, microplastics in the soil can affect the growth or biomass of different plants, such as wheat, rice, broad beans, and lettuce, among others. In
addition, Microplastics can also change some soil properties (for instance, accelerating soil water evaporation) or affect soil fauna (earthworms who ingest
microplastics may suffer weight loss or a decreased growth rate). In the marine environment, microplastics can be consumed by fishes, crustaceans, molluscs,
among other organisms. This voluntary or involuntary ingestion can cause a decrease in nutrient uptake and a reduction in feeding activity because of false
satiety.

Regarding humans, different studies have reported that microplastics are present in a variety of foods products and also in our stool, lungs, colon, or even
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blood. The presence of microplastics in our bodies can potentially cause negative health effects. For example, they could lead to:

o Neurotoxicity: Toxic substances affect the normal activity of the nervous system.

o Oxidative stress: Imbalance between free radicals and antioxidants, which can damage different cellular molecules and structures.

o Immunotoxicity: Adverse effects on the structure or function of the immune system.

However, many of these studies have been conducted under conditions that do not reflect a realistic exposure to microplastics, so there is still uncertainty
about the actual effects on human health.”.

CHOLGA

MUSSELS

The mussels are harvested
in various parts of the
central-south of the country

S

Source: AmiChile CHORO ZAPATO

Figure B1. Note: “Cholga”, “Chorito”, and “Choro Zapato” are different types of mussels.

Figure B2. XXXX
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Suspended particulate
matter and food particles

Water comes out

Food Research International 187 (2024) 114342

Mussels filtration
process

Particles get
trapped in the gills’
mucous membranes

Figure B3. Image source: Kimberly Andrews, “Filter-feeding in a mussel,” 2013. Accessed via https://www.kimberly-andrews.com/filter-feeding-in-a-mussel.html

Appendix C

Table C1
Mixed logit estimations in WTP-space by treatment group for certainty 60 % or higher.
Full sample CONTROL ENV HEA HEA-ENV MXL5
MXL1 MXL2 MXL3 MXL4
Mean
ASC — No purchase -3.60 (0.19)"" -3.18 (0.28) -3.81(0.39) —3.46 (0.35) —3.36 (0.36)
Format: Frozen —0.21 (0.10)* 0.26 (0.13)* —0.90 (0.07)"" 0.37 (0.15)"" 0.13 (0.47)
Format: Canned -0.67 (0.22)"" —0.05 (0.23) -1.53 (0.35)*"" —-0.71 (0.2 0.42 (0.26)
Depuration: 25 % 0.90 (0.11)"" 1.00 (0.13)" 1.16 (0.19) 0.51 (0.34)"" 0.24 (0.19)

Depuration: 50 %
Depuration: 90 %
Producer: Small-scale
Price

Standard Deviation
Format: Frozen
Format: Canned
Depuration: 25 %
Depuration: 50 %
Depuration: 90 %
Producer: Small-scale
Price

Observations

Log Likelihood convergence

2.95 (0.08)"""
415 (0.13)""
0.45 (0.12)"™"
—0.66 (0.11)""
3.01 (0.10)""
2.80 (0.16)""
0.35 (0.07)"""
2.30 (0.15)"""
3.02 (0.15)""
217 (0.11)""
1.74 (0.13)"™"
6692
—5805.31

2.73 (0.15)"""
3.73(0.15)""
0.46 (0.10)™"
~0.77 (0.18)"™"
3.09 (0.15)"""
1.97 (0.21)™"
0.80 (0.14)""
2.38 (0.19)""
219 (0.19)™"
1.18 (0.11)™"
1.77 (0.31)""
1680
—1476.87

2.99 (0.10)""
471 (0.37)""
0.85 (0.14)"™"
~0.93 (0.19)""

3.23(0.22)"""
4.36 (0.30)""
0.60 (0.09)""
1.33(0.08)""
3.68 (0.29)""
0.52 (0.12)"""
1.85 (0.26)""
1652
—1398.14

3.50 (0.30)"""
5.41 (0.29)"""
0.80 (0.30)"
~0.80 (0.17)""
4.80 (0.55)"""
4.93(0.63)""
3.28 (0.37)""
1.84 (0.43)""
3.02 (0.34)""
1.69 (0.32)""
1.64 (0.30)"""
1724
—1450.43

2.72 (0.12)""
3.43 (0.17)""
—0.05 (0.10)
~0.52 (0.20)"™"

217 (0.23)""
2.66 (0.31)""
1.26 (0.17)™"
1.74 (0.12)""
2.15 (0.77)""
2.48 (0.26)"""
1.66 (0.34)""
1636
—1445.66

**%p < 0.001; **p < 0.01; *p < 0.05 Standard Errors in parentheses; ASC = Alternative Specific Constant. WTPs are in US$ 2023. MXL = Mixed logit model. CONTROL
= Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment

subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.

Table C2
Mixed logit estimations in WTP-space by treatment group for perceived policy consequentiality 60 % or higher.
Full sample CONTROL ENV HEA HEA-ENV MXL5
MXL1 MXL2 MXL3 MXL4
Mean
ASC — No purchase —3.41(0.18)" —2.93(0.27)" —3.89(0.52)"" —3.85(0.44)" —3.70 (0.51)"
Format: Frozen 0.20 (0.30) 0.37 (0.20)"™" 0.36 (0.12)""" ~0.23 (0.04)™" 0.10 (0.13)
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Table C2 (continued)

Full sample CONTROL ENV HEA HEA-ENV MXL5
MXL1 MXL2 MXL3 MXL4

Format: Canned —0.48 (0.27)* ~0.13 (0.36) —0.55 (0.24)* -0.69 (0.15)"" 0.40 (0.19)

Depuration: 25 % 1.01 (0.20)""" 1.18 (0.19)""" 1.18 (0.12)"" 0.83 (0.24)"" 0.25 (0.37)

Depuration: 50 % 3.16 (0.16)"" 2.74(0.05)"" 3.16 (0.16)" 4.31(0.11)™ 2.85 (0.28)""

Depuration: 90 % 4.50 (0.21)" 4.47 (0.24) 4.42(0.18)™" 5.60 (0.19)" 3.12(0.37)"

Producer: Small-scale 0.73 (0.25)" 0.75 (0.18)""" 1.24 (0.06)" 0.82 (0.09)"" 0.52 (0.22)**

Price —-0.73 (0.10)""" -1.12 (0.26)""" -0.82 (0.25)"" —0.73 (0.20)"" —0.26 (0.20)

Standard Deviation

Format: Frozen 4.10 (0.37)"" 3.35 (0.24)"" 5.30 (0.29)""" 4.60 (0.15)""" 1.97 (0.22)"™"

Format: Canned 2.69 (0.28)""" 431 (0.24)""" 5.00 (0.22)"""

Depuration: 25 % 0.11 (0.64) 0.24 (0.10)" 2.84 (0.27)" 1.58 (0.28)"

Depuration: 50 % 2.53 (0.42)"" 2.26 (0.13)"" 257 (0.19)"" 3.12(0.15)""

Depuration: 90 % 3.22 (0.31)"" 2.73 (0.40)""" 3.89 (0.23)"" 4.33(0.17)""

Producer: Small-scale 1.85 (0.16)° 1.22 (0.03)"" 1.63 (0.09)""

Price 2.18 (0.30)° 2.04 (0.33)"" 2.11 (0.36)"" 1.39 (0.48)"
Observations 1456 1488 1544 1376

Log Likelihood convergence —1275.66 —1251.76 —1283.95 —1194.28

**¥p < 0.001; **p < 0.01; *p < 0.05 Standard Errors in parentheses; ASC = Alternative Specific Constant. WTPs are in US$ 2023. MXL = Mixed logit model. CONTROL
= Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment
subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.

Table C3
Mixed logit estimations in WTP-space by treatment group for consumers with previous knowledge about microplastics.

Full sample CONTROL ENV HEA HEA-ENV MXL5
MXL1 MXL2 MXL3 MXL4
Mean
ASC — No purchase —-3.20 (0.27)""" —2.91 (0.37)"" —-4.28 (0.71)"™" —-3.75 (0.51)"" -2.97 (0™
Format: Frozen —0.06 (0.09) —0.54 (0.06)"" —0.62 (0.08) —0.01 (0.01)™ 0.07 (0.19)
Format: Canned ~0.54 (0.14)"™" ~0.59 (0.08)"" -0.72 (0.16)™" -0.83 (0.31)" 0.15 (0.27)
Depuration: 25 % 0.79 (0.11)"" 1.24 (0.13)"" 1.89 (0.12)""" 0.52 (0.14)"" 0.26 (0.78)
Depuration: 50 % 3.08 (0.20)"" 3.13(0.17)"" 3.95 (0.08)""" 3.79 (0.15)""" 2.94 (0.30)""
Depuration: 90 % 4.53 (0.23) 5.03 (0.43)’ 5.88 (0.16 4.89 (0.10)™ 3.50 (0.55)""
Producer: Small-scale 0.44 (0.27)* 1.01 (0.06)"" 0.28 (0.10)"" 1.02 (0.09)"™" 0.38 (0.20)*
Price —0.67 (0.14)"" —~1.30 (0.49)"" —0.35 (0.24) —0.40 (0.28) —0.49 (0.22)*
Standard Deviation
Format: Frozen 2.74 (0.56)"" 3.66 (0.09)"" 3.69 (0.14)"" 2.93 (0.14)"" 2.26 (0.32
Format: Canned 3.03 (0.38)"" 2.71 (0.19)"" 3.04 (0.13)"" 3.11 (0.24)"" 2.02 (0.43)""
Depuration: 25 % 0.89 (0.08) 1.88 (0.07 2.32(0.13 2.14 (0.98)*
Depuration: 50 % 2.01 (0.18)"" 2.91 (0.10)"" 2.20 (0.14)"" 1.17 (0.38)”

Depuration: 90 % 3.97 (0.13)"" 3.99 (0.13)"" 2.52 (0.08)""" 1.98 (0.56)""
Producer: Small-scale 3.71 (0.16)""" 2.90 (0.10)""" 253 (0.13)"" 2.09 (0.35
Price 2.57 (0.84)" 2.03 (0.37)"" 2.01 (0.28)"" 1.41 (0.33)
Observations 852 896 900 840

Log Likelihood convergence —757.35 —751.46 —765.69 —748.63

**%p < 0.001; **p < 0.01; *p < 0.05 Standard Errors in parentheses; ASC = Alternative Specific Constant. WTPs are in US$ 2023. MXL = Mixed logit model. CONTROL
= Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human health effects information treatment
subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.

Appendix D

Table D1
Z-test for mean WTP differences between treatments.

CONTROL x ENV CONTROL x HEA CONTROL x HEA-ENV ENV x HEA ENV x HEA-ENV HEA x HEA-ENV
Mean
ASC — No purchase 0.641 0.471 0.716 0.183 0.094 0.273
(0.522) (0.638) (0.474) (0.855) (0.925) (0.785)
Format: Frozen —2.691 —7.894 3.635 13.747 7.346 12.495
(0.007) (0.000) (0.000) (0.000) (0.000) (0.000)
Format: Canned 1.128 1.493 0.685 0.063 —0.318 —0.341
(0.259) (0.135) (0.493) (0.950) (0.750) (0.733)
Depuration: 25 % -1.392 18.450 2.529 -17.785 3.633 -12.237
(0.164) (0.000) (0.011) (0.000) (0.000) (0.000)
Depuration: 50 % —4.529 —19.756 -2.122 3.188 2.808 9.950
(0.000) (0.000) (0.034) (0.001) (0.005) (0.000)
Depuration: 90 % —2.575 -12.199 -0.671 4.805 1.615 7.216
(0.010) (0.000) (0.502) (0.000) (0.106) (0.000)
Producer: Small-scale -1.715 3.386 3.836 —4.138 4.591 1.859
(0.086) (0.001) (0.000) (0.000) (0.000) (0.063)
Price 0.370 1.303 -1.261 —-1.025 —1.467 —1.981
(0.711) (0.193) (0.207) (0.305) (0.142) (0.048)

(continued on next page)
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CONTROL x ENV CONTROL x HEA CONTROL x HEA-ENV ENV x HEA ENV x HEA-ENV HEA x HEA-ENV
Standard Deviation
Format: Frozen —4.069 —49.972 2.772 6.261 4.958 28.809
(0.000) (0.000) (0.006) (0.000) (0.000) (0.000)
Format: Canned —4.561 —31.714 —0.257 5.092 3.181 9.785
(0.000) (0.000) (0.797) (0.000) (0.001) (0.000)
Depuration: 25 % —4.047 —55.461 —0.238 34.966 3.111 37.143
(0.000) (0.000) (0.812) (0.000) (0.002) (0.000)
Depuration: 50 % 0.083 —7.259 2.658 4.118 1.845 8.179
(0.934) (0.000) (0.008) (0.000) (0.065) (0.000)
Depuration: 90 % —3.528 —21.187 —1.860 7.468 -0.117 3.362
(0.000) (0.000) (0.063) (0.000) (0.907) (0.001)
Producer: Small-scale 25.060 -23.876 -1.787 46.070 —10.365 5.502
(0.000) (0.000) (0.074) (0.000) (0.000) (0.000)
Price —0.232 —2.123 0.745 2.095 1.211 2.813
(0.816) (0.034) (0.456) (0.036) (0.226) (0.005)

P-values are in parentheses. CONTROL = Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = Microplastics human
health effects information treatment subsample. HEA-ENV = Microplastics human health and environmental effects information treatment subsample.

References

Abate, T. G., Borger, T., Aanesen, M., Falk-Andersson, J., Wyles, K. J., & Beaumont, N.
(2020). Valuation of marine plastic pollution in the European Arctic: Applying an
integrated choice and latent variable model to contingent valuation. Ecological
Economics, 169, Article 106521.

Alpizar, F., Carlsson, F., Lanza, G., Carney, B., Daniels, R. C., Jaime, M., Ho, T., Nie, Z.,
Salazar, C., & Tibesigwa, B. (2020). A framework for selecting and designing policies
to reduce marine plastic pollution in developing countries. Environmental Science &
Policy, 109, 25-35.

Anacleto, P., Barrento, S., Nunes, M. L., Rosa, R., & Marques, A. (2014). Portuguese
consumers’ attitudes and perceptions of bivalve molluscs. Food Control, 41, 168-177.

Anacleto, P., Maulvault, A. L., Nunes, M. L., Carvalho, M. L., Rosa, R., & Marques, A.
(2015). Effects of depuration on metal levels and health status of bivalve molluscs.
Food Control, 47, 493-501.

Anagnosti, L., Varvaresou, A., Pavlou, P., Protopapa, E., & Carayanni, V. (2021).
Worldwide actions against plastic pollution from microbeads and microplastics in
cosmetics focusing on European policies. Has the issue been handled effectively?
Marine Pollution Bulletin, 162, Article 111883.

Asioli, D., Aschemann-Witzel, J., Caputo, V., Vecchio, R., Annunziata, A., Nas, T., &
Varela, P. (2017). Making sense of the “clean label” trends: A review of consumer
food choice behavior and discussion of industry implications. Food Research
International, 99, 58-71.

Asioli, D., Aschemann-Witzel, J., & Nayga, R. M., Jr (2020). Sustainability-related food
labels. Annual Review of Resource Economics, 12, 171-185.

Avdelas, L., Avdic-Mravlje, E., Borges Marques, A. C., Cano, S., Capelle, J. J.,
Carvalho, N., Cozzolino, M., Dennis, J., Ellis, T., & Fernandez Polanco, J. M. (2021).
The decline of mussel aquaculture in the European Union: Causes, economic impacts
and opportunities. Reviews in Aquaculture, 13(1), 91-118.

Ballco, P., de-Magistris, T., & Caputo, V. (2019). Consumer preferences for nutritional
claims: An exploration of attention and choice based on an eye-tracking choice
experiment. Food Research International, 116, 37-48.

Ballco, P., & Gracia, A. (2022). Tackling nutritional and health claims to disentangle
their effects on consumer food choices and behaviour: A systematic review. Food
Quality and Preference, 101, Article 104634.

Besseling, E., Foekema, E., Van Franeker, J., Leopold, M., Kiihn, S., Rebolledo, E. B.,
HeBe, E., Mielke, L., IJzer, J., & Kamminga, P. (2015). Microplastic in a macro filter
feeder: Humpback whale Megaptera novaeangliae. Marine Pollution Bulletin, 95(1),
248-252.

Bi, X., House, L., & Gao, Z. (2016). Impacts of nutrition information on choices of fresh
seafood among parents. Marine Resource Economics, 31(3), 355-372.

Birnstiel, S., Soares-Gomes, A., & da Gama, B. A. (2019). Depuration reduces microplastic
content in wild and farmed mussels. Marine Pollution Bulletin, 140, 241-247.

Boccia, F., Alvino, L., & Covino, D. (2023). This is not my jam: An Italian choice
experiment on the influence of typical product attributes on consumers’ willingness
to pay. Nutrition & Food Science, 54(1), 13-32.

Bonroy, O., & Constantatos, C. (2015). On the economics of labels: How their
introduction affects the functioning of markets and the welfare of all participants.
American Journal of Agricultural Economics, 97(1), 239-259.

Borger, T., Hanley, N., Johnston, R. J., Meginnis, K., Ndebele, T., Ali Siyal, G. E., & De
Vries, F. (2023). Equity preferences and abatement cost sharing in international
environmental agreements. American Journal of Agricultural Economics.

Borriello, A. (2023). Preferences for microplastic marine pollution management
strategies: An analysis of barriers and enablers for more sustainable choices. Journal
of Environmental Management, 344, Article 118382.

Borriello, A., Massey, G., & Rose, J. M. (2022). Extending the theory of planned
behaviour to investigate the issue of microplastics in the marine environment.
Marine Pollution Bulletin, 179, Article 113689.

Borriello, A., & Rose, J. M. (2022). The issue of microplastic in the oceans: Preferences
and willingness to pay to tackle the issue in Australia. Marine Policy, 135, Article
104875.

14

Braun, T., Ehrlich, L., Henrich, W., Koeppel, S., Lomako, 1., Schwabl, P., & Liebmann, B.
(2021). Detection of microplastic in human placenta and meconium in a clinical
setting. Pharmaceutics, 13(7), 921.

Brayden, W. C., Noblet, C. L., Evans, K. S., & Rickard, L. (2018). Consumer preferences
for seafood attributes of wild-harvested and farm-raised products. Aquaculture
Economics & Management, 22(3), 362-382.

Bronnmann, J., Asche, F., Pettersen, L. K., & Sogn-Grundvég, G. (2023). Certify or not?
The effect of the MSC certification on the ex-vessel prices for Atlantic cod in Norway.
Ecological Economics, 212, Article 107940.

Browne, M. A., Crump, P., Niven, S. J., Teuten, E., Tonkin, A., Galloway, T., &
Thompson, R. (2011). Accumulation of microplastic on shorelines woldwide:
Sources and sinks. Environmental science & technology, 45(21), 9175-9179.

Cantillo, J., Martin, J. C., & Roman, C. (2020). Discrete choice experiments in the
analysis of consumers’ preferences for finfish products: A systematic literature
review. Food Quality and Preference, 84, Article 103952.

Caputo, V. (2020). Does information on food safety affect consumers’ acceptance of new
food technologies? The case of irradiated beef in South Korea under a new labelling
system and across different information regimes. Australian Journal of Agricultural
and Resource Economics, 64(4), 1003-1033.

Caputo, V., & Scarpa, R. (2022). Methodological advances in food choice experiments
and modeling: Current practices, challenges, and future research directions. Annual
Review of Resource Economics, 14, 63-90.

Cavatorta, E., & Schroder, D. (2019). Measuring ambiguity preferences: A new ambiguity
preference survey module. Journal of Risk and Uncertainty, 58(1), 71-100.

Chévez, C., Dresdner, J., Figueroa, Y., & Quiroga, M. (2019). Main issues and challenges
for sustainable development of salmon farming in Chile: A socio-economic
perspective. Reviews in Aquaculture, 11(2), 403-421.

Choi, E. C., & Lee, J. S. (2018). The willingness to pay for removing the microplastics in
the ocean-The case of Seoul metropolitan area, South Korea. Marine Policy, 93,
93-100.

Chung, D. H., Han, D. B., Nayga, R. M., Jr, & Lee, S. H. (2024). Does more information
mean better choices? A study on calorie display and consumer behavior in
restaurants. Food Quality and Preference, 113, Article 105044.

Cole, M., Lindeque, P., Fileman, E., Halsband, C., Goodhead, R., Moger, J., &
Galloway, T. S. (2013). Microplastic ingestion by zooplankton. Environmental science
& technology, 47(12), 6646-6655.

Costello, C., Cao, L., Gelcich, S., Cisneros-Mata, M.A., Free, C. M., Froehlich, H. E.,
Golden, C. D., Ishimura, G., Maier, J., & Macadam-Somer, 1. (2020). The future of
food from the sea. Nature, 588(7836), 95-100.

Cox, K. D., Covernton, G. A., Davies, H. L., Dower, J. F., Juanes, F., & Dudas, S. E. (2019).
Human consumption of microplastics. Environmental science & technology, 53(12),
7068-7074.

De Falco, F., Gullo, M. P., Gentile, G., Di Pace, E., Cocca, M., Gelabert, L., Brouta-
Agnésa, M., Rovira, A., Escudero, R., & Villalba, R. (2018). Evaluation of
microplastic release caused by textile washing processes of synthetic fabrics.
Environmental Pollution, 236, 916-925.

De la Torre, G. E. (2020). Microplastics: An emerging threat to food security and human
health. Journal of food science and technology, 57(5), 1601-1608.

Deng, L., Cai, L., Sun, F., Li, G., & Che, Y. (2020). Public attitudes towards microplastics:
Perceptions, behaviors and policy implications. Resources, Conservation and
Recycling, 163, Article 105096.

Ding, J., Sun, C., Li, J., Shi, H., Xu, X., Ju, P., Jiang, F., & Li, F. (2022). Microplastics in
global bivalve mollusks: A call for protocol standardization. Journal of Hazardous
Materials, 438, Article 129490.

Dowarah, K., Duarah, H., & Devipriya, S. P. (2022). A preliminary survey to assess the
awareness, attitudes/behaviours, and opinions pertaining to plastic and microplastic
pollution among students in India. Marine Policy, 144, Article 105220.

Du, F., Cai, H., Zhang, Q., Chen, Q., & Shi, H. (2020). Microplastics in take-out food
containers. Journal of Hazardous Materials, 399, Article 122969.


http://refhub.elsevier.com/S0963-9969(24)00412-5/h0005
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0005
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0005
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0005
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0010
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0010
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0010
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0010
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0015
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0015
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0020
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0020
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0020
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0025
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0025
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0025
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0025
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0030
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0030
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0030
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0030
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0035
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0035
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0040
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0040
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0040
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0040
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0045
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0045
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0045
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0050
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0050
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0050
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0055
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0055
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0055
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0055
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0060
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0060
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0065
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0065
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0070
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0070
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0070
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0075
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0075
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0075
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0080
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0080
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0080
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0085
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0085
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0085
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0090
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0090
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0090
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0095
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0095
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0095
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0100
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0100
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0100
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0105
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0105
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0105
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0110
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0110
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0110
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0115
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0115
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0115
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0120
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0120
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0120
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0125
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0125
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0125
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0125
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0130
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0130
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0130
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0135
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0135
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0140
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0140
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0140
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0145
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0145
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0145
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0150
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0150
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0150
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0155
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0155
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0155
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0160
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0160
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0160
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0165
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0165
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0165
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0170
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0170
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0170
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0170
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0175
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0175
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0180
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0180
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0180
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0185
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0185
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0185
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0190
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0190
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0190
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0195
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0195

M. Barrientos et al.

Fantechi, T., Contini, C., Scozzafava, G., & Casini, L. (2022). Consumer preferences for
wild game meat: Evidence from a hybrid choice model on wild boar meat in Italy.
Agricultural and Food Economics, 10(1), 23.

Fernandez, B., & Albentosa, M. (2019). Dynamic of small polyethylene microplastics (<
10 pm) in mussel’s tissues. Marine Pollution Bulletin, 146, 493-501.

Florax, R. J., Travisi, C. M., & Nijkamp, P. (2005). A meta-analysis of the willingness to
pay for reductions in pesticide risk exposure. European Review of Agricultural
Economics, 32(4), 441-467.

Garcia, A. G., Suarez, D. C,, Li, J., & Rotchell, J. M. (2021). A comparison of microplastic
contamination in freshwater fish from natural and farmed sources. Environmental
Science and Pollution Research, 28, 14488-14497.

Golden, C. D., Koehn, J. Z., Shepon, A., Passarelli, S., Free, C. M., Viana, D. F.,
Matthey, H., Eurich, J. G., Gephart, J. A., & Fluet-Chouinard, E. (2021). Aquatic
foods to nourish nations. Nature, 598(7880), 315-320.

Han, L., You, J., & Meng, J. (2023). Environmental Value Assessment of Plastic Pollution
Control: A Study Based on Evidence from a Survey in China. Sustainability, 15(13),
10265.

Hensher, D. A,, Rose, J. M., & Greene, W. H. (2005). Applied choice analysis: A primer.
Cambridge University Press.

Henson, S. (1996). Consumer willingness to pay for reductions in the risk of food
poisoning in the UK. Journal of Agricultural Economics, 47(1-4), 403-420.

Hernandez, L. M., Xu, E. G., Larsson, H. C., Tahara, R., Maisuria, V. B., & Tufenkji, N.
(2019). Plastic teabags release billions of microparticles and nanoparticles into tea.
Environmental science & technology, 53(21), 12300-12310.

Hess, S., & Palma, D. (2019). Apollo: A flexible, powerful and customisable freeware
package for choice model estimation and application. Journal of Choice Modelling, 32,
Article 100170.

Horton, A. A., Walton, A., Spurgeon, D. J., Lahive, E., & Svendsen, C. (2017).
Microplastics in freshwater and terrestrial environments: Evaluating the current
understanding to identify the knowledge gaps and future research priorities. Science
of the Total Environment, 586, 127-141.

Ibrahim, Y. S., Tuan Anuar, S., Azmi, A. A., Wan Mohd Khalik, W. M. A,, Lehata, S.,
Hamzah, S. R., Ismail, D., Ma, Z. F., Dzulkarnaen, A., & Zakaria, Z. (2021). Detection
of microplastics in human colectomy specimens. JGH Open, 5(1), 116-121.

Iyare, P. U., Ouki, S. K., & Bond, T. (2020). Microplastics removal in wastewater
treatment plants: A critical review. Environmental Science: Water Research &
Technology, 6(10), 2664-2675.

Jenner, L. C., Rotchell, J. M., Bennett, R. T., Cowen, M., Tentzeris, V., & Sadofsky, L. R.
(2022). Detection of microplastics in human lung tissue using PFTIR spectroscopy. In
Science of the Total Environment (p. 154907).

Johnston, R. J., Boyle, K. J., Adamowicz, W., Bennett, J., Brouwer, R., Cameron, T. A.,
Hanemann, W. M., Hanley, N., Ryan, M., & Scarpa, R. (2017). Contemporary
guidance for stated preference studies. Journal of the Association of Environmental and
Resource Economists, 4(2), 319-405.

Khanjani, M. H., Sharifinia, M., & Mohammadi, A. R. (2023). The impact of microplastics
on bivalve mollusks: A bibliometric and scientific review. Marine Pollution Bulletin,
194, Article 115271.

Khedr, S., Rehdanz, K., Brouwer, R., van Beukering, P., Dijkstra, H., Duijndam, S., &
Okoli, I. C. (2023). Public preferences for marine plastic litter management across
Europe. Ecological Economics, 204, Article 107609.

Kibria, G., Nugegoda, D., & Haroon, A. Y. (2022). Microplastic pollution and contamination
of seafood (including fish, sharks, mussels, oysters, shrimps and seaweeds): A Global
overview (pp. 277-322). Microplastic Pollution: Environmental Occurrence and
Treatment Technologies.

King, P. (2022). Willingness-to-pay for precautionary control of microplastics, a
comparison of hybrid choice models. Journal of Environmental Economics and Policy,
1-24.

Koehn, J. Z., Allison, E. H., Golden, C. D., & Hilborn, R. (2022). The role of seafood in
sustainable diets. Environmental Research Letters, 17(3), Article 035003.

Koelmans, A. A, Besseling, E., Foekema, E., Kooi, M., Mintenig, S., Ossendorp, B. C.,
Redondo-Hasselerharm, P. E., Verschoor, A., Van Wezel, A. P., & Scheffer, M.
(2017). Risks of plastic debris: unravelling fact, opinion, perception, and belief. In:
ACS Publications.

Kramm, J., Steinhoff, S., Werschmoller, S., Volker, B., & Volker, C. (2022). Explaining
risk perception of microplastics: Results from a representative survey in Germany.
Global Environmental Change, 73, Article 102485.

Kutralam-Muniasamy, G., Pérez-Guevara, F., Elizalde-Martinez, 1., & Shruti, V. (2020).
Branded milks-Are they immune from microplastics contamination? Science of the
Total Environment, 714, Article 136823.

Lee, R., Lovatelli, A., & Ababouch, L. (2008). Bivalve depuration: Fundamental and
practical aspects (FAO fisheries technical paper. Issue.

Leslie, H. A., Van Velzen, M. J., Brandsma, S. H., Vethaak, D., Garcia-Vallejo, J. J., &
Lamoree, M. H. (2022). Discovery and quantification of plastic particle pollution in
human blood. Environment international, 107199.

Li, J., Lusher, A. L., Rotchell, J. M., Deudero, S., Turra, A., Brate, I. L. N., Sun, C.,
Hossain, M. S., Li, Q., & Kolandhasamy, P. (2019). Using mussel as a global
bioindicator of coastal microplastic pollution. Environmental Pollution, 244, 522-533.

Li, J., Wang, Z., Rotchell, J. M., Shen, X., Li, Q., & Zhu, J. (2021). Where are we? Towards
an understanding of the selective accumulation of microplastics in mussels.
Environmental Pollution, 286, Article 117543.

Liebezeit, G., & Liebezeit, E. (2014). Synthetic particles as contaminants in German
beers. Food Additives & Contaminants: Part A, 31(9), 1574-1578.

Lizin, S., Rousseau, S., Kessels, R., Meulders, M., Pepermans, G., Speelman, S.,
Vandebroek, M., Van Den Broeck, G., Van Loo, E. J., & Verbeke, W. (2022). The state
of the art of discrete choice experiments in food research. Food Quality and
Preference, 104678.

Food Research International 187 (2024) 114342

Lusher, A., Hollman, P., & Mendoza-Hill, J. (2017). Microplastics in fisheries and
aquaculture: Status of knowledge on their occurrence and implications for aquatic
organisms and food safety. FAO.

Maesano, G., Di Vita, G., Chinnici, G., Pappalardo, G., & D’Amico, M. (2020). The role of
credence attributes in consumer choices of sustainable fish products: A review.
Sustainability, 12(23), 10008.

Mariel, P., Hoyos, D., Meyerhoff, J., Czajkowski, M., Dekker, T., Glenk, K.,

Jacobsen, J. B, Liebe, U., Olsen, S. B., & Sagebiel, J. (2021). Environmental valuation
with discrete choice experiments: Guidance on design, implementation and data analysis.
Springer Nature.

Meginnis, K., Domanski, A., & Toledo-Gallegos, V. M. (2022). Is it up to business,
governments, or individuals to tackle the marine plastic problem? A hybrid mixed
logit approach. Marine Pollution Bulletin, 174, Article 113169.

Michel, P., & Begho, T. (2023). Paying for sustainable food choices: The role of
environmental considerations in consumer valuation of insect-based foods. Food
Quality and Preference, 106, Article 104816.

Moon, D., Wang, H. H., & Hao, N. (2023). Consumer behavior in choosing microplastic
contaminated seafood across different countries: The role of cultural and attitudinal
factors. Economic Analysis and Policy, 78, 290-306.

Mgrkbak, M. R., Christensen, T., & Gyrd-Hansen, D. (2012). Context dependency and
consumer acceptance of risk reducing strategies—A choice experiment study on
Salmonella risks in pork. Food Research International, 45(2), 1149-1157.

Nacaratte, F., Cuevas, P., Becerra-Herrera, M., & Manzano, C. A. (2023). Early screening
of suspected microplastics in bottled waters in the Santiago metropolitan region of
Chile. Environmental Pollution, 122118.

Napper, 1. E., Davies, B. F., Clifford, H., Elvin, S., Koldewey, H. J., Mayewski, P. A.,
Miner, K. R., Potocki, M., Elmore, A. C., & Gajurel, A. P. (2020). Reaching new
heights in plastic pollution—preliminary findings of microplastics on Mount Everest.
One Earth, 3(5), 621-630.

Nel, H. A., Smith, G. H. S., Harmer, R., Sykes, R., Schneidewind, U., Lynch, I, &
Krause, S. (2020). Citizen science reveals microplastic hotspots within tidal estuaries
and the remote Scilly Islands. United Kingdom. Marine Pollution Bulletin, 161, Article
111776.

Obbard, R. W., Sadri, S., Wong, Y. Q., Khitun, A. A., Baker, 1., & Thompson, R. C. (2014).
Global warming releases microplastic legacy frozen in Arctic Sea ice. Earth’s Future, 2
(6), 315-320.

Onyango, B., Nayga, R. M., & Govindasamy, R. (2006). US Consumers’ Willingness to Pay
for Food Labeled ‘Genetically Modified’. Agricultural and Resource Economics Review,
35(2), 299-310.

Pan, Y., Gao, S.-H., Ge, C., Gao, Q., Huang, S., Kang, Y., Luo, G., Zhang, Z., Fan, L., &
Zhu, Y. (2022). Removing microplastics from aquatic environments: A critical review (p.
100222). Environmental Science and Ecotechnology.

Peng, X., Chen, M., Chen, S., Dasgupta, S., Xu, H., Ta, K., Du, M., Li, J., Guo, Z., & Bai, S.
(2018). Microplastics contaminate the deepest part of the world’s ocean. Geochem.
Perspect. Lett, 9, 1-5.

Pham, D. T., Kim, J., Lee, S.-H., Kim, J., Kim, D., Hong, S., Jung, J., & Kwon, J.-H. (2023).
Analysis of microplastics in various foods and assessment of aggregate human
exposure via food consumption in korea. Environmental Pollution, 322, Article
121153.

Polyportis, A., Mugge, R., & Magnier, L. (2022). Consumer acceptance of products made
from recycled materials: A scoping review. Resources, Conservation and Recycling,
186, Article 106533.

Ponce, R., Huaman, J., Vasquez-Lavin, F., Barrientos, M., & Gelcich, S. (2022). Firms
adaptation to climate change through product innovation. Journal of Cleaner
Production, 350, Article 131436.

Ragusa, A., Svelato, A., Santacroce, C., Catalano, P., Notarstefano, V., Carnevali, O.,
Papa, F., Rongioletti, M. C. A., Baiocco, F., & Draghi, S. (2021). Plasticenta: First
evidence of microplastics in human placenta. Environment international, 146, Article
106274.

Rochman, C. M. (2018). Microplastics research—from sink to source. Science, 360(6384),
28-29.

Ruf, J., Emberger-Klein, A., & Menrad, K. (2022). Consumer response to bio-based
products-A systematic review. Sustainable Production and Consumption.

Saidi, A., Cavallo, C., Del Giudice, T., Vecchio, R., & Cicia, G. (2022). Consumer
preferences for finfish: A systematic literature review. Food Quality and Preference,
104786.

Salazar, L., & Dresdner, J. (2022). Do Chilean imports lead prices in the EU mussel
market? Aquaculture Economics & Management, 1-14.

San Martin, V. A., Lavin, F. V., Oliva, R. D. P., Lerdén, X. P., Rivera, A., Serramalera, L., &
Gelcich, S. (2020). Exploring the adaptive capacity of the mussel mariculture
industry in Chile. Aquaculture, 519, Article 734856.

Sandstrom-Mistry, K., Lupi, F., Kim, H., & Herriges, J. A. (2023). Comparing water
quality valuation across probability and non-probability samples. Applied Economic
Perspectives and Policy.

Scarpa, R., Thiene, M., & Train, K. (2008). Utility in willingness to pay space: A tool to
address confounding random scale effects in destination choice to the Alps. American
Journal of Agricultural Economics, 90(4), 994-1010.

Schwabl, P., Képpel, S., Konigshofer, P., Bucsics, T., Trauner, M., Reiberger, T., &
Liebmann, B. (2019). Detection of various microplastics in human stool: A
prospective case series. Annals of internal medicine, 171(7), 453-457.

Smetana, K., Melstrom, R. T., & Malone, T. (2022). A meta-regression analysis of
consumer willingness to Pay for aquaculture products. Journal of Agricultural and
Applied Economics, 54(3), 480-495.

Smith, M., Love, D. C., Rochman, C. M., & Neff, R. A. (2018). Microplastics in seafood
and the implications for human health. Current environmental health reports, 5(3),
375-386.

15


http://refhub.elsevier.com/S0963-9969(24)00412-5/h0200
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0200
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0200
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0205
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0205
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0210
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0210
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0210
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0215
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0215
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0215
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0220
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0220
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0220
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0225
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0225
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0225
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0230
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0230
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0235
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0235
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0240
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0240
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0240
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0245
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0245
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0245
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0250
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0250
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0250
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0250
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0255
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0255
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0255
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0260
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0260
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0260
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0265
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0265
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0265
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0270
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0270
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0270
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0270
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0275
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0275
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0275
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0280
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0280
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0280
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0285
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0285
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0285
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0285
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0290
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0290
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0290
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0295
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0295
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0305
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0305
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0305
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0310
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0310
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0310
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0315
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0315
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0320
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0320
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0320
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0325
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0325
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0325
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0330
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0330
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0330
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0335
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0335
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0345
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0345
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0345
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0350
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0350
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0350
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0355
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0355
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0355
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0355
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0360
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0360
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0360
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0365
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0365
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0365
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0370
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0370
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0370
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0375
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0375
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0375
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0380
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0380
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0380
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0385
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0385
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0385
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0385
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0390
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0390
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0390
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0390
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0395
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0395
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0395
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0400
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0400
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0400
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0405
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0405
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0405
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0410
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0410
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0410
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0415
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0415
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0415
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0415
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0420
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0420
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0420
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0425
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0425
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0425
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0430
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0430
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0430
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0430
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0435
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0435
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0440
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0440
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0445
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0445
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0445
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0450
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0450
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0455
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0455
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0455
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0460
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0460
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0460
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0465
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0465
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0465
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0470
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0470
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0470
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0475
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0475
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0475
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0480
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0480
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0480

M. Barrientos et al.

Soares, J., Miguel, 1., Venancio, C., Lopes, 1., & Oliveira, M. (2021). Public views on
plastic pollution: Knowledge, perceived impacts, and pro-environmental behaviours.
Journal of Hazardous Materials, 412, Article 125227.

Steinhauser, J., & Hamm, U. (2018). Consumer and product-specific characteristics
influencing the effect of nutrition, health and risk reduction claims on preferences
and purchase behavior-A systematic review. Appetite, 127, 303-323.

Sun, T., Ji, C, Li, F., Shan, X., & Wu, H. (2022). The legacy effect of microplastics on
aquatic animals in the depuration phase: Kinetic characteristics and recovery
potential. Environment international, 168, Article 107467.

Tessnow-von Wysocki, I., & Le Billon, P. (2019). Plastics at sea: Treaty design for a global
solution to marine plastic pollution. Environmental Science & Policy, 100, 94-104.

Thompson, R. C., Olsen, Y., Mitchell, R. P., Davis, A., Rowland, S. J., John, A. W.,
McGonigle, D., & Russell, A. E. (2004). Lost at sea: Where is all the plastic? Science,
304(5672), 838.

Tian, Y., Croog, R., Bovay, J., Concepcion, A., Getchis, T. L., & Kelly, M. R. (2022). Who
responds to health, environmental, and economic information about local food?
Evidence from Connecticut seafood consumers. Aquaculture Economics &
Management, 26(2), 131-151.

Tigchelaar, M., Leape, J., Micheli, F., Allison, E. H., Basurto, X., Bennett, A., Bush, S. R.,
Cao, L., Cheung, W. W., & Crona, B. (2022). The vital roles of blue foods in the global
food system. Global Food Security, 33, Article 100637.

Tyllianakis, E., & Ferrini, S. (2021). Personal attitudes and beliefs and willingness to pay
to reduce marine plastic pollution in Indonesia. Marine Pollution Bulletin, 173, Article
113120.

16

Food Research International 187 (2024) 114342

Van Kleef, E., Van Trijp, H. C., & Luning, P. (2005). Functional foods: Health claim-food
product compatibility and the impact of health claim framing on consumer
evaluation. Appetite, 44(3), 299-308.

Van Loo, E. J., Caputo, V., Nayga, R. M., Jr, Seo, H.-S., Zhang, B., & Verbeke, W. (2015).
Sustainability labels on coffee: Consumer preferences, willingness-to-pay and visual
attention to attributes. Ecological Economics, 118, 215-225.

Vecchio, R., Van Loo, E. J., & Annunziata, A. (2016). Consumers’ willingness to pay for
conventional, organic and functional yogurt: Evidence from experimental auctions.
International Journal of Consumer Studies, 40(3), 368-378.

Vitale, S., Giosue, C., Biondo, F., Bono, G. B. G., Sprovieri, M., & Attanasio, M. (2017).
Are people willing to pay for eco-labeled wild Seafood? An overview. European
Journal of Sustainable Development, 6(3), 20.

Vuori, L., & Ollikainen, M. (2022). How to remove microplastics in wastewater? A cost-
effectiveness analysis. Ecological Economics, 192, Article 107246.

Waykar, B., & Deshmukh, G. (2012). Evaluation of bivalves as bioindicators of metal
pollution in freshwater. Bulletin of environmental contamination and toxicology, 88(1),
48-53.

Zambrano-Monserrate, M. A., & Ruano, M. A. (2020). Estimating the damage cost of
plastic waste in Galapagos Islands: A contingent valuation approach. Marine Policy,
117, Article 103933.

Zhang, N., Li, Y. B., He, H. R., Zhang, J. F., & Ma, G. S. (2021). You are what you eat:
Microplastics in the feces of young men living in Beijing. Science of the Total
Environment, 767, Article 144345.


http://refhub.elsevier.com/S0963-9969(24)00412-5/h0485
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0485
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0485
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0490
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0490
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0490
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0495
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0495
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0495
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0500
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0500
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0505
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0505
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0505
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0510
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0510
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0510
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0510
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0515
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0515
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0515
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0520
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0520
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0520
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0525
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0525
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0525
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0530
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0530
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0530
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0535
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0535
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0535
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0540
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0540
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0540
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0545
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0545
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0550
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0550
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0550
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0555
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0555
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0555
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0560
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0560
http://refhub.elsevier.com/S0963-9969(24)00412-5/h0560

	Microplastics in seafood: Consumer preferences and valuation for mitigation technologies
	1 Introduction
	2 Background
	2.1 Microplastics pollution and food products
	2.2 Stated preferences, plastic pollution, and seafood

	3 Material and methods
	3.1 Survey and discrete choice experiment design
	3.2 Data collection
	3.3 Econometric modeling

	4 Results
	4.1 Mixed logit estimations
	4.2 Predicted choice probabilities
	4.3 Microplastics riskiness perceptions

	5 Discussion
	6 Conclusions and policy implications
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgement
	Appendix A
	Appendix B
	[TREATMENT IS HERE]
	Appendix C [TREATMENT IS HERE]
	Appendix D
	References


