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Abstract 16 

Microplastics, an emerging pollutant, have garnered widespread attention due to potential 17 

repercussions on human health and the environment. Given the critical role of seafood in food 18 

security, growing concerns about microplastics might be detrimental to meeting future global food 19 

demand. This study employed a discrete choice experiment to investigate Chilean consumers' 20 

preferences for technology aimed at mitigating microplastic levels in mussels. Using a between-21 

subjects design with information treatments, we examined the impact of informing consumers 22 

about potential human health and environmental effects linked to microplastics pollution on their 23 

valuation for the technology. We found that the information treatments increased consumers’ 24 

willingness to pay for mussels. Specifically, consumers were willing to pay a premium of around 25 

US$ 4 for 250g of mussel meat with a 90% depuration efficiency certification. The provision of 26 

health impact information increased the price premium by 56%, while the provision of 27 

environmental information increased it by 21%. Furthermore, combined health and environmental 28 

information significantly increased the probability of non-purchasing behavior by 22.8% and the 29 

risk perception of microplastics for human health by 5.8%. These results emphasized the critical 30 

role of information in shaping consumer preferences and provided evidence for validating 31 

investment in research and development related to microplastic pollution mitigation measures. 32 

 33 
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1. Introduction 36 

 37 

Seafood is a cornerstone in designing food systems for the next generations because it is a rich 38 

source of nutrients, has a low environmental footprint in many systems, is essential for supporting 39 

livelihoods in vulnerable communities, may displace the consumption of less healthy meat, among 40 

other reasons (Golden et al., 2021; Tigchelaar et al., 2022). Costello et al. (2020) calculated that 41 

food from the sea represents 17% of the globally produced edible meat by 2017, which will 42 

increase between 36% and 74% by 2050. However, this substantial growth might depend on 43 

factors such as policy reforms, technology improvements, or shifts on the demand side. This 44 

variation in demand can be led, among many other reasons, by concerns related to emergent 45 

pollutants that could compromise food security.  46 

 47 

One of the seafood sectors with the highest production potential is bivalve mariculture because it 48 

is not constrained by feed limitations (Costello et al., 2020) and poses a high nutritional potential 49 

at a lower environmental impact than other species (Koehn et al., 2022). Bivalves are filter feeders 50 

that capture food particles by water filtration. Unfortunately, this mechanism also bioaccumulates 51 

other types of particles, including pollutants such as metals (Waykar & Deshmukh, 2012), or 52 

microplastics (MP, plastic debris with a diameter below 5mm), which is an emerging pollutant that 53 

might harmfully affect plants, soils, wildlife, or even humans. Particularly, mussels are a subgroup 54 

of bivalves that have been proposed as a global bioindicator of coastal MP pollution because of 55 

their wide distribution, susceptibility to MP uptake, and close connection with marine predators 56 

and human consumption (Li et al., 2019). Then, mussels are a dominant species used for field 57 

research on MP pollution. 58 

 59 

The widespread presence of MP in the environment and the already confirmed exposure of humans 60 

through inhalation or ingestion of these particles could generate risks to food security and human 61 

health (De la Torre, 2020). Recent studies have identified MP in human stools (Schwabl et al., 62 

2019; Zhang et al., 2021), blood (Leslie et al., 2022), placenta (Braun et al., 2021; Ragusa et al., 63 

2021), lung tissue (Jenner et al., 2022), and colon (Ibrahim et al., 2021). Nevertheless, the direct 64 

impacts of these MP particles on human health are still largely unknown, and further research is 65 

needed (Koelmans et al., 2017; Leslie et al., 2022; Smith et al., 2018). However, an increasing 66 

number of publications on social media have awakened public concern about MP contamination 67 
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in food products, which can discourage the consumption of seafood, which is essential for food 68 

security. Consequently, researchers have begun investigating technologies that could reduce MP 69 

contamination in food products. Particularly in shellfish, such as mussels, researchers have 70 

proposed depuration as an additional step that could significantly reduce the MP content (Birnstiel 71 

et al., 2019; Fernández & Albentosa, 2019; Li et al., 2021). The depuration technique consists of 72 

placing the harvested shellfish into water tanks until they meet the criteria needed to put them on 73 

the market (Sun et al., 2022). However, the depuration process in practice is mainly used to 74 

eliminate microbiological content (e.g., escherichia coli), so most mussels in the market likely still 75 

contain MP. 76 

 77 

No study has examined how consumers would value this emergent technology to reduce the 78 

presence of MP in food products. This is important since technology development might be 79 

influenced, among other factors, by consumers’ willingness to pay (WTP) for it.  This study 80 

contributed to filling this gap. Moreover, we tested how additional information about the potential 81 

effects of MP on human health (HEA), on the environment (ENV), and a combination of them 82 

(HEA-ENV) impacted: 1) consumers' WTP for mussel’s attributes, 2) consumption avoidance 83 

behavior, and 3) MP riskiness perception. Furthermore, we offered additional analyses for those 84 

consumers with high certainty about their answers, high perceived policy consequentiality, and 85 

previous knowledge about MP. Evaluating consumers' preferences for emerging technology 86 

designed to mitigate MP pollution is challenging, given that these technologies are still in the 87 

research and development phases. Therefore, accessing market prices for the products under study 88 

is unfeasible due to their absence in the market. In such cases, stated preference (SP) methods are 89 

a popular tool to estimate consumer preferences as they can create a hypothetical market and elicit 90 

respondents' preferences for characteristics of the relevant good. For instance, using an SP method 91 

known as a discrete choice experiment (DCE), we could estimate theoretically consistent economic 92 

values for specific attributes of the products, such as certifications and labels. Although its 93 

hypothetical nature generates limitations such as hypothetical bias, broad research offers guidance 94 

to mitigate its flaws (see Johnston et al. (2017) for a comprehensive discussion). Despite the latter, 95 

DCE is arguably one of the most popular methods used in food choice literature (Caputo & Scarpa, 96 

2022). Consequently, we conducted an online DCE in Chile about mussel purchasing decision-97 

making, interviewing over 2,000 mussels’ consumers. We chose the Chilean mussel as the product 98 
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of interest given its popularity and economic relevance. It is one of the most important export 99 

industries in Chile, even leading the prices in the European mussel market (Avdelas et al., 2021; 100 

Salazar & Dresdner, 2022).  101 

 102 

Consumers’ valuation for certified depuration has not been extensively researched, even 103 

considering how extended its use is to reduce the number of microorganisms in seafood.  Previous 104 

research has found consistent evidence of a premium for eco-labelled seafood (Bronnmann et al., 105 

2023; Smetana et al., 2022; Vitale et al., 2017), but we did not find any study on depuration 106 

technologies. Nevertheless, we could expect that consumers will have a positive WTP for risk 107 

reduction technologies in food products, as in previous research (Mørkbak et al., 2012). Then, our 108 

first research hypothesis (H1) is that consumers value depuration as a technology to reduce MP 109 

from mussels. Besides, the literature using information treatments on food purchasing decision-110 

making shows that, in general, if these information treatments are positively framed (e.g., 111 

nutritional and health benefits claims; see Ballco and Gracia (2022) for a review), then a WTP 112 

premium is expected (although it is not always the case (Steinhauser & Hamm, 2018)). In our case, 113 

we presented information about potential adverse health and environmental effects, which is not 114 

common in the literature. Regarding the magnitude effect order, previous evidence showed that 115 

health-related information generates a higher premium than environmental-related information 116 

(Vecchio et al., 2016). Consequently, we expected that the WTP for depuration varies across 117 

information treatments; specifically, the WTP in the control group will be the lowest, followed by 118 

the ENV treatment, then the HEA treatment, and the highest WTP for depuration certification 119 

should be found in the HEA-ENV treatment (H2). Moreover, these information treatments could 120 

affect the consumption itself. For instance, some labels or certifications, such as the “clean label” 121 

(Asioli et al., 2017), activate the avoidance and prevention motivation, and we hypothesize that a 122 

risk reduction technology such as depuration will trigger the same motivation in a fraction of 123 

seafood consumers. Then, our H3 says that information treatments increase the probability of 124 

choosing a no-purchase alternative as a preventive behavior, following the same order as the WTP 125 

for certified depuration. Finally, recent literature suggested that people perceive MP as riskier for 126 

the environment than for human health (King, 2022; Soares et al., 2021). However, we extended 127 

this analysis by exploring whether information treatments could affect this perception. Hence, we 128 
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hypothesized that information treatments affect the perceived riskiness of MP on human health 129 

and the environment, but the effect will be higher for riskiness on human health (H4). 130 

 131 

The remainder of the article proceeds as follows: In the background section, we described the 132 

relevance of MP pollution, its links with food products, and the related literature using SP methods. 133 

Next, we described the DCE design, survey procedure, and how we planed to analyze the resulting 134 

data. The results section was divided into three sub-sections pertaining to the main outcomes: 135 

WTP, no-purchase probability, and riskiness perception of MP pollution. We then discussed the 136 

results, comparing them with related literature and highlighting the main takeaways from our 137 

study. We finalized the article with the conclusions, policy suggestions, main limitations, and 138 

recommendations for further research. 139 

 140 

2. Background  141 

 142 

2.1 Microplastics pollution and food products 143 

 144 

Plastic is a waterproof, durable, safe, resistant to biodegradation, and cheap material ubiquitous in 145 

our daily activities due to these characteristics (Horton et al., 2017). Although their usefulness, 146 

these characteristics also make plastic a persistent environmental pollutant. Moreover, since the 147 

study of Thompson et al. (2004), who showed that "microscopic plastic fragments" are widespread 148 

in the ocean, the literature has put explosive attention on exploring how the different sizes, shapes, 149 

and compositions of these fragments could impact the environment (Rochman, 2018). MP have 150 

been found in isolated areas like the Scilly Islands (Nel et al., 2020), Mount Everest (Napper et al., 151 

2020), Marianas Trench (Peng et al., 2018), or even the Arctic Sea (Obbard et al., 2014). Recently, 152 

the literature has intensively investigated some sources or actions that could increase human 153 

exposure to MP. For instance, using take-out containers (Du et al., 2020), drinking beer (Liebezeit 154 

& Liebezeit, 2014) or bottled water (Nacaratte et al., 2023), consuming seafood (Smith et al., 155 

2018), milk (Kutralam-Muniasamy et al., 2020), and many others (Pham et al., 2023). 156 

 157 

To provide a quantitative glimpse of the problem, Cox et al. (2019) estimate that the American’s 158 

annual MP intake ranges from 74,000 to 121,000 particles considering ingestion and inhalation, 159 
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but these estimates can be just a lower bound of the actual consumption. Other authors, such as 160 

Hernandez et al. (2019), found that a single plastic teabag exposed to a brewery temperature (95°) 161 

can release close to 12 billion microplastic particles into the cup of tea. Besides, a single garment 162 

can remove over 1,900 fibers per wash (Browne et al., 2011), or, including the detergent used, a 163 

5kg wash load could release over 6 million fibres (De Falco et al., 2018). This wide range of values 164 

shows a relevant challenge of MP pollution research: the lack of standardized data collection 165 

methods that could ensure comparability across studies (Ding et al., 2022; Smith et al., 2018). This 166 

barrier has its own implications in economic analyses, hindering attempts at cost-benefit analysis. 167 

 168 

Now, specifically in seafood, there is vast evidence of MP particles in the organisms of marine 169 

species of the whole food chain, covering from plankton (Cole et al., 2013) to whales (Besseling 170 

et al., 2015), and this ubiquitous presence is not limited to farmed species but also the natural ones 171 

(Garcia et al., 2021). Then, human exposure to MP pollution through the ingestion of seafood is 172 

unsurprising. However, the presence of MP in seafood does not necessarily imply a risk. It will 173 

depend on the exposure concentrations and the plastic additives or chemical components (Smith 174 

et al., 2018). The heterogeneity between measures of MP in marine species has been summarized 175 

in comprehensive reviews where the reader can further explore the topic (Khanjani et al., 2023; 176 

Kibria et al., 2022; Lusher et al., 2017; Smith et al., 2018). 177 

 178 

Therefore, as the evidence of MP contamination across species is robust, researchers have been 179 

investigating how to adapt technology or generate new ones to prevent, reduce, or remove MP 180 

pollution in food products. A strand of the literature has focused on reducing MP pollution from 181 

the source by improving wastewater treatment plant technologies (Iyare et al., 2020), while other 182 

literature has focused on removing MP from natural water (Pan et al., 2022). We will focus on 183 

depuration, an existing technology that consists of depositing the mussels in a tank with clean 184 

seawater and letting them clear their intestinal contents through filtering activity. This process is 185 

mainly used to eliminate microorganisms, but not other pollutants such as heavy metals, because 186 

scientific evidence shows it is not entirely effective (Anacleto et al., 2015; Lee et al., 2008). 187 

However, recent literature has found that depuration is able to eliminate a significant amount of 188 

MP from mussels, although more research is still in progress (Birnstiel et al., 2019; Fernández & 189 
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Albentosa, 2019; Li et al., 2021). Except for Anacleto et al. (2014), depuration technology in 190 

seafood and how consumers value it has been scarcely discussed in the literature.  191 

 192 

2.2 Stated preferences, plastic pollution, and seafood. 193 

 194 

Recently, SP methods have been used to capture preferences for different dimensions of the plastic 195 

life cycle. A relevant strand of this literature has investigated consumers' preferences for more 196 

sustainable plastics (Polyportis et al., 2022; Ruf et al., 2022), which is limited to the consumption 197 

phase of the plastic life cycle. However, specific literature about preferences for improving the 198 

end-of-life of plastic materials or tackling the consequences of plastic and MP pollution is still 199 

scarce. Regarding MP pollution, Choi and Lee (2018) conducted a Contingent Valuation (CV) 200 

study in South Korea, where they estimated a yearly WTP of US$ 2.59 for some policies to reduce 201 

MP in the ocean. Similarly, Borriello and Rose (2022) conducted a DCE in Australia about 202 

hypothetical management programs to reduce MP in the ocean. The average WTP between 203 

individuals ranged between US$ 36 and US$ 107 per year. Using the same data, Borriello (2023) 204 

analyzed specific policies that could lead to a slight improvement (WTP US$ 46) or a large 205 

improvement (WTP US$ 116) from the described status quo. Following the same concept, Khedr 206 

et al. (2023) conducted a multi-country study to estimate the WTP for plastic and MP removal 207 

from the marine environment. They estimated a monthly WTP for implementing policies to 208 

accomplish the Marine Strategy Framework Directive for reducing marine litter at the EU scale 209 

that varied from € 20.4 in Greece to € 53.8 in Sweden. In non-marine-related topics, King (2022) 210 

carried out two CV studies to estimate preferences for research into the long-term effects of MP 211 

on human health and the environment and for upgrading the filtering systems of wastewater 212 

treatment plants to decrease the release of MP in the environment. The annual WTP per household 213 

was £53.37, and £88.43 respectiveley. Other studies have estimated the WTP for reducing plastic 214 

pollution as a more general concept in different geographical regions, such as Galapagos Islands 215 

(Zambrano-Monserrate & Ruano, 2020), Svalbard (Abate et al., 2020), Indonesia (Tyllianakis & 216 

Ferrini, 2021), North Western Hawaiian Islands (Meginnis et al., 2022), China (Han et al., 2023), 217 

the US, and the UK (Börger et al., 2023).  218 

 219 
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SP methods have been widely used to explore consumer preferences for diverse food products 220 

(Caputo & Scarpa, 2022; Lizin et al., 2022). Regarding seafood, comprehensive reviews 221 

summarize the current knowledge (Cantillo et al., 2020; Maesano et al., 2020; Saidi et al., 2022; 222 

Vitale et al., 2017). More specifically, our article lies within the literature linking pollution and 223 

preferences for food products. This literature has investigated consumer preferences under food 224 

security concerns such as food poisoning (Henson, 1996), pesticides (Florax et al., 2005), genetic 225 

modification (Onyango et al., 2006), food processing (Asioli et al., 2017) or food irradiation 226 

(Caputo, 2020). Nonetheless, as far as we know, the only study investigating the nexus between 227 

consumer preferences and plastic or MP pollution in food products is Moon et al. (2023), who 228 

conducted a CV study to elicit consumers' WTP for a fillet of salmon with a lower number of MP 229 

particles. This article focused on comparing Western and East Asian cultures in terms of consumer 230 

preferences for seafood by including cultural and attitudinal factors. However, it did not specify 231 

the mechanism for microplastic mitigation nor contextualize microplastics as an emerging 232 

pollutant and its impact on human health or the environment. 233 

 234 

 235 

3. Material and methods 236 

 237 

 238 

3.1 Survey and Discrete Choice Experiment design 239 

 240 

 241 

We designed a DCE as part of a comprehensive survey on mussel consumption, integrating a 242 

between-subjects information treatment in the DCE contextualization. This treatment introduced 243 

four survey formats, distinguished solely by informative additional paragraph providing 244 

information on the potential health and/or environmental effects of MP. The survey was structured 245 

into three sections. In the first section, we gathered respondents' general sociodemographic data, 246 

consumption patterns, and their prior knowledge and riskiness perceptions of MP. Following this, 247 

in section two, we introduced and conducted the DCE alongside debriefing questions. The third 248 

section included a survey module adapted from Cavatorta and Schröder (2019) to measure 249 

ambiguity preferences. This data is not included in the present article. 250 

 251 

The DCE encompassed four attributes: Mussel’s format, certified depuration efficiency, producer 252 

size, and price per 250g of mussel’s meat (see Table 1). We included mussel’s format because it 253 
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is the initial consumer-facing attribute in mussel purchasing decisions. We chose fresh, frozen, 254 

and canned mussels since they are the main varieties available in the market, and the literature has 255 

shown their relevance for consumers (Ponce et al., 2022). The inclusion of depuration efficiency 256 

stems from its potential role in reducing MP presence in seafood. In Chile, depuration is mandatory 257 

when the Escherichia coli bacteria exceeds the 4,600 Most Probable Number (MPN) for each 100g 258 

of mussel meat in 90% of the sample. Therefore, it is likely that most mussels with MP are not 259 

taken to depuration centers because they have low levels of Escherichia coli bacteria. The 260 

efficiency levels, 25% and 50% were based on depuration trials conducted by Birnstiel et al. (2019) 261 

while the 90% was chosen to resemble the standard use for the Escherichia coli bacteria. 262 

Furthermore, the Chilean mussel industry comprises small rural producers and large-scale farmers 263 

(San Martin et al., 2020). We hypothesized that consumers were more inclined towards supporting 264 

small-scale producers due to pollution issues surrounding the aquaculture industry (Chávez et al., 265 

2019). Lastly, we included a price attribute that comprised six levels obtained from actual market 266 

prices.  267 

 268 

[Table 1 here] 269 

 270 

Consumers were presented with three alternatives: two for purchasing mussels with varying 271 

attribute levels, and one for not purchasing. We introduced the non-purchase alternative to account 272 

for the potential avoidance of seafood consumption resulting from information treatments (H3). 273 

Then, we used a Bayesian D-optimal design to reduce the cognitive burden implied in showing 274 

many combinations of attributes and levels (choice situations) (Hensher et al., 2005). This process 275 

resulted in six blocks of four choice situations each. Consumers faced choice situations similar to 276 

figure A1 presented in appendix A. Prior to presenting the choice situations, we contextualized the 277 

DCE by providing information about mussels, their filter-feeding mechanism, and how this 278 

characteristic was related to MP pollution. Additionally, we offered detailed descriptions of MP, 279 

their widespread presence, and their potential removal via depuration technology. The complete 280 

text is available in appendix B. 281 

 282 

The difference in each treatment group consisted of additional information about the potential 283 

effects of MP on human health (HEA), the environment (ENV), or a combination of both (HEA-284 
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ENV). We also included a control group (CONTROL) receiving no additional information. The 285 

information presented in HEA and ENV treatments was presented as follows, while the HEA-ENV 286 

information was included in appendix B:  287 

 288 

• HEA: “Scientific studies have reported that microplastics are present in various foods 289 

and our stool, lungs, colon, or even blood. The presence of microplastics in our bodies 290 

can potentially cause negative health effects. For example, they could lead to: 291 

 292 

o Neurotoxicity: Toxic substances affect the normal activity of the nervous system. 293 

o Oxidative stress: Imbalance between free radicals and antioxidants, which can 294 

damage different cellular molecules and structures. 295 

o Immunotoxicity: Adverse effects on the structure or function of the immune system. 296 

 297 

However, many of these studies have been conducted under conditions that do not reflect 298 

a realistic exposure to microplastics, so there is still uncertainty about the actual effects 299 

on human health.” 300 

 301 

• ENV: “Scientific studies have reported that microplastics can cause a variety of potential 302 

effects on the environment. 303 

 304 

For instance, microplastics in the soil can affect the growth or biomass of different plants, 305 

such as wheat, rice, broad beans, and lettuce, among others. In addition, the presence of 306 

microplastics can also change some soil properties (for instance, accelerating soil water 307 

evaporation) or affect soil fauna (earthworms who ingest microplastics may suffer weight 308 

loss or a decreased growth rate). In the marine environment, microplastics can be 309 

consumed by fishes, crustaceans, molluscs, among other organisms. This voluntary or 310 

involuntary ingestion can cause a decrease in nutrient uptake and a reduction in feeding 311 

activity because of false satiety.  312 

 313 

There are several other potential effects of microplastics on the environment, but we only 314 

intended to mention a few.” 315 

 316 

 317 

Finally, a relevant concern in SP studies is whether respondents behaved consistently as they were 318 

in a real purchasing situation. We implemented standard strategies to mitigate this potential 319 

hypothetical bias. Specifically, we included a cheap talk paragraph before presenting the choice 320 

sets, asked about how certain their answers were in the DCE and whether they thought the 321 

experiment would be policy consequential. These questions will be used in the robustness analyses 322 

included in appendix C. 323 

 324 

 325 

3.2 Data collection 326 
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 327 

We conducted an online DCE to 2,026 Chilean seafood consumers between April and June 2023. 328 

The survey was tested in a pilot survey in February 2023, where we interviewed 139 consumers, 329 

and its results were used to optimize survey flow and improve the question framing. We used the 330 

opt-in online panel of consumers provided by the specialized firm OpinandoOnline1. The 331 

respondents are adults older than 18 years old who have consumed mussels in the past six months. 332 

The Institutional research ethics committee of Universidad del Desarrollo, Chile approved the 333 

survey’s final version.  334 

 335 

To increase the quality of our data, we gathered response-time information and dropped 336 

observations representing the 5th percentile of the left and right tails of the distribution. We also 337 

took out from the sample some observations reporting unfeasible values (e.g., respondents 338 

reporting that they pay, on average, over US$ 100 for the mussels they consume). Then, the final 339 

full sample had 1,826 consumers; the control sample had 451, the environment treatment sample 340 

had 454, the health treatment sample had 472, and the last treatment had 449 consumers. Table 2 341 

shows the descriptive statistics by treatment group and the results of means equality chi-square 342 

tests. 343 

[Table 2 here] 344 

 345 

Table 2 shows that each subgroup is very similar in sociodemographic terms, signaling the 346 

successful treatment randomization process. The p-values of the means equality chi-square tests 347 

support this. The null hypothesis is mean equality across treatments, and we cannot reject this 348 

hypothesis in any of the demographic variables. The average respondent in the sample was around 349 

43 years old, and the sample was composed of more women (70%) than men. Chile is a long 350 

country that we divided into four zones, where the metropolitan area is the most populated and 351 

represents around 60% of our sample. Regarding educational level, most respondents stated that 352 

they had completed secondary (39%) or tertiary (52%) education. Finally, the average household 353 

comprised 3.6 members, 44% of respondents ensured that mussels were consumed at least once 354 

every two weeks, and around 48% of consumers mentioned having heard about MP before the 355 

survey.  356 

 
1 https://www.opinandoonline.com/ 
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 357 

 358 

3.3 Econometric modeling 359 

 360 

 361 

Under the Random Utility Maximisation framework, we can derive statistical models that 362 

assume a utility-maximizing behavior by the decision-maker. The indirect utility function for 363 

individual n in decision occasion t, given that they have chosen alternative j, is denoted by 𝑼𝒏𝒋𝒕, 364 

and they will always choose alternative j if  𝑼𝒏𝒋𝒕 > 𝑼𝒏𝒊𝒕 with 𝒋 ≠ 𝒊. However, the researcher 365 

can only observe some 𝒙𝒏𝒋𝒕 attributes of the different alternatives and specific characteristics of 366 

the individuals (e.g., sociodemographic characteristics). Since the researcher is unable to 367 

observe the full utility, we can say that the individual’s indirect utility is composed of an 368 

observed component 𝑽𝒏𝒋𝒕 and an unobserved component 𝜺𝒏𝒋𝒕. 369 

 370 

  𝐔𝐧𝐣𝐭 =  𝐕𝐧𝐣𝐭 +  𝛆𝐧𝐣𝐭                                                                                      (1) 371 

 372 

The joint density of 𝜺𝒏𝒋𝒕 is assumed i.i.d. extreme value distributed. This means that the 373 

probability of choosing alternative j over alternative i by individual n in the choice situation t 374 

can be written as: 375 

 376 

𝑷(𝑼𝒏𝒋𝒕 > 𝑼𝒏𝒊𝒕) =  
𝒆

𝑽𝒏𝒋𝒕

∑ 𝒆𝑽𝒏𝒊𝒕𝑰
                                            (2) 377 

 378 

Then, assuming 𝑽𝒏𝒋𝒕 is linear-in-parameters and vector 𝜷𝒌𝒏 contains the parameters of the effect 379 

of the k non-monetary attributes, and 𝜽𝒋 is the effect of the monetary attribute on the utility, we 380 

have: 381 

 382 

𝑽𝒏𝒋𝒕 =  𝑨𝑺𝑪𝒏𝒐−𝒑𝒖𝒓𝒄𝒉𝒂𝒔𝒆 +  𝜷𝟏𝒏𝑭𝒓𝒐𝒛𝒆𝒏𝒏𝒋𝒕  + 𝜷𝟐𝒏𝑪𝒂𝒏𝒏𝒆𝒅𝒏𝒋𝒕  + 𝜷𝟑𝒏𝑫𝒆𝒑_𝟐𝟓𝒏𝒋𝒕 +383 

𝜷𝟒𝒏𝑫𝒆𝒑_𝟓𝟎𝒏𝒋𝒕 + 𝜷𝟓𝒏𝑫𝒆𝒑_𝟗𝟎𝒏𝒋𝒕 + 𝜷𝟔𝒏𝑺𝒎𝒂𝒍𝒍_𝒔𝒄𝒂𝒍𝒆𝒏𝒋𝒕 + 𝜽𝒏𝑷𝒓𝒊𝒄𝒆𝒏𝒋𝒕                        (3) 384 

 385 

Where 𝑨𝑺𝑪𝒏𝒐−𝒑𝒖𝒓𝒄𝒉𝒂𝒔𝒆 represents the alternative-specific constant for the no-purchase 386 

alternative. Note that for the format attributes, we keep the fresh format as the baseline so that 387 
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we can identify the effects of Frozen and Canned formats. In depuration, the baseline was 0% 388 

of depuration efficiency (Dep_0), and large-scale producers in the producer's size attribute. We 389 

are interested in capturing unobserved taste heterogeneity between individuals, then we estimate 390 

a Mixed Logit model (MXL). This model allows the parameter to follow a distribution function 391 

g(.) (e.g., normal distribution), which will be defined by the researcher. However, this 392 

specification poses limitations when estimating the WTP. For instance, the WTP is usually 393 

calculated as the ratio of a non-monetary attribute parameter and the monetary attribute 394 

parameter, then, the resulting WTP can take excessively large values as the denominator is 395 

allowed to take very low values. Then, we reparametrize equation 3 to obtain equation 4 which 396 

is the utility in the WTP-space (Scarpa et al., 2008), where 𝜸𝒌𝒏 =
𝜷𝒌𝒏

𝜽𝒏
⁄  which is the WTP 397 

for each k non-monetary attribute presented in the DCE. 398 

 399 

𝑽𝒏𝒋𝒕 =  𝑨𝑺𝑪 + 𝜽𝒏𝒋𝒕[ 𝜸𝟏𝒏𝑭𝒓𝒐𝒛𝒆𝒏𝒏𝒋𝒕  + 𝜸𝟐𝒏𝑪𝒂𝒏𝒏𝒆𝒅𝒏𝒋𝒕  + 𝜸𝟑𝒏𝑫𝒆𝒑_𝟐𝟓𝒏𝒋𝒕 +400 

𝜸𝟒𝒏𝑫𝒆𝒑_𝟓𝟎𝒏𝒋𝒕 + 𝜸𝟓𝒏𝑫𝒆𝒑_𝟗𝟎𝒏𝒋𝒕 + 𝜸𝟔𝒏𝑺𝒎𝒂𝒍𝒍_𝒔𝒄𝒂𝒍𝒆𝒏𝒋𝒕  − 𝑷𝒓𝒊𝒄𝒆𝒏𝒋𝒕 ] +  𝜺𝒏𝒋𝒕                    (4) 401 

 402 

This specification is useful as gives us directly the scale-free parameters of WTP distribution 403 

for each attribute, which eases interpretation and WTP-related hypotheses testing (Mariel et al., 404 

2021). In this study, we assume that non-monetary parameters follow a normal distribution, 405 

while the price parameter follows a log-normal distribution. Then, we estimate the MXL model 406 

by maximum simulated likelihood with 500 MLHS draws and using R package Apollo (Hess 407 

& Palma, 2019). 408 

  409 

4. Results 410 

 411 

 412 

In Table 3, we present the results of the MXL model for the full sample (MXL1) and each treatment 413 

(MXL2, MXL3, MXL4, and MXL5) and discuss WTP parameter statistical significance and their 414 

differences in statistical terms across treatments. Next, we will show the alternative’s choice 415 

probabilities by treatment and test whether they are statistically different from each other. Finally, 416 

we explore whether the perceived riskiness of MP for human health and the environment varies 417 

across treatments. 418 
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 419 

4.1 Mixed logit estimations 420 

 421 

The second column of table 3 presents the results of a pooled model. Most parameters were 422 

statistically significant and showed the expected signs. That is, the ASC for the no-purchase 423 

alternative was always statistically significant and with a negative sign, which means that choosing 424 

the no-purchase alternative reports lower average utility across respondents. The frozen format 425 

was not statistically significant, but the canned format presented a negative WTP compared with 426 

the fresh one. The depuration attribute was statistically significant and with a positive sign, 427 

reflecting that consumers consider the depuration efficiency certification as a positive attribute. 428 

Small-scale producers' attribute was statistically significant, with a positive sign showing that 429 

consumers, on average, prefer mussels produced by small-scale producers instead of large-scale 430 

producers. Lastly, the price parameter was always statistically significant and with a negative sign.  431 

 432 

As we estimate the models in WTP space, each attribute's parameters can be interpreted as 433 

marginal WTP (in US$ 2023). To test whether the differences in WTP across treatments were 434 

statistically significant, we calculated the z-tests for mean differences between WTP. Regarding 435 

the format attribute, the WTP was positive for frozen and negative for canned, although they were 436 

not statistically significant in every model. The frozen format increased from US$ 0.73 in the 437 

CONTROL group to US$ 1.83 in the health information treatment (z-test = -7.9, p-value = 0.000), 438 

which means a 151% increase in consumer valuation for the attribute. Conversely, the canned 439 

format was not statistically significant in the CONTROL group nor the HEA-ENV treatment, but 440 

the WTP was negative under ENV and HEA (although not statistically different from each other), 441 

which means that they need to be compensated (e.g., discount) to be willing to consume mussels 442 

in this format. Regarding the producer’s size, the ENV and HEA treatments generated different 443 

effects. The ENV treatment increased the WTP from US$ 0.78 to US$ 1.15 (z-test = -1.7, p-value 444 

= 0.086), but the HEA treatment decreased it to US$ 0.37 (z-test = 3.4, p-value = 0.001), while 445 

this parameter was not statistically significant in the joint information treatment. The full results 446 

of the mean difference tests are in Appendix D. 447 

 448 
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In the case of depuration, the first relevant result is the monotonically increasing WTP as the 449 

depuration efficiency increases. Next, the WTP for the highest level of certified depuration was 450 

US$ 3.90 in the CONTROL group, and it increased to US$ 4.72 in ENV treatment (z-test = -2.6, 451 

p-value = 0.010) and to US$ 6.07 in HEA treatment (z-test = -12.2, p-value = 0.000), which implies 452 

a price premium for 90% of depuration efficiency of 21% in ENV and 56% in HEA. Surprisingly, 453 

the WTP in the HEA-ENV group was lower than the WTP in ENV and HEA, and it was not 454 

statistically significant to the CONTROL group (z-test = -0.7, p-value = 0.502). This pattern is 455 

similar for 50% of depuration efficiency, but it changes in the 25% of depuration; the WTP turns 456 

negative in HEA treatment. From this, we could argue that consumers see the depuration as 457 

unnecessary when the effectivity is low or that they prefer to avoid consumption and would need 458 

a positive monetary benefit to accept the risk implied in its consumption. 459 

[Table 3 here] 460 

 461 

Lastly, all attributes show a large unobserved preferences heterogeneity, which is captured by the 462 

standard deviation parameters. We estimated the respondent-specific WTP for each attribute 463 

across treatments to explore this heterogeneity. Figure 1 shows the WTP distribution across 464 

respondents. 465 

[Figure 1 here] 466 

Here, we can highlight that treatments generate changes in skewness and kurtosis of WTP 467 

distributions. For instance, in format attributes, CONTROL and HEA-ENV treatments present a 468 

leptokurtic distribution around zero. In contrast, ENV and HEA treatments show a more 469 

platykurtic distribution over positive and negative WTP values. In the case of depuration, for 25% 470 

efficiency, the ENV treatment generates a concentration over the mean WTP (around US$ 1.2), 471 

while the HEA treatment generates a large dispersion in WTP values. In certified efficiency of 472 

50%, the WTP dispersion is very similar across treatments, but all the means are statistically 473 

different between them (table D1). In 90% of certified depuration, the information treatments 474 

generate higher dispersion in WTP values versus the control sample. Moreover, the HEA-ENV 475 

distribution is positively skewed, while the HEA distribution is negatively skewed. In fact, the 476 

density of WTP around zero is highest in HEA-ENV treatment. Regarding the WTP for small-477 

scale producers, the ENV treatment generates a relevant impact on the kurtosis of the WTP, while 478 
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the other subsamples have more dispersed WTP values. Lastly, a main takeaway from this figure 479 

(and that can be inferred from standard deviation parameters in table 3) is that HEA treatment 480 

generates a larger variance in WTP distributions compared to the other treatments. 481 

 482 

 483 

4.2 Predicted choice probabilities 484 

 485 

In this section, we calculated the predicted choice probabilities for each alternative at the 486 

observation level (equation 2) and then averaged them to obtain an average predicted choice 487 

probability, which is presented in table 4. After that, in the lower panel of table 4, we presented 488 

the result of the mean differences z-test between each treatment. 489 

[Table 4 here] 490 

The predicted probability of choosing alternative no-purchase in the CONTROL group was around 491 

13.6%, which decreased to 11.3% under ENV treatment (change of -17.4%) but increased to 14.2% 492 

in HEA treatment (an increase of 4%). Unlike the estimated WTPs, the HEA-ENV treatment 493 

generated the highest impact on no-purchase alternative probability. The joint information 494 

treatment increased the probability of non-purchasing mussels by 22.8%. 495 

 496 

4.3 Microplastics riskiness perceptions 497 

 498 

We asked whether consumers had heard about MP before the survey, and to those who answered 499 

positively (between 44-48% depending on the subsample), we showed a risk scale between not 500 

dangerous at all (= 1) and extremely dangerous (= 10) to score how dangerous are MP for human 501 

health and the environment. After the DCE, we repeated these questions, asking them to consider 502 

the information they had read in the survey. In table 5, we summarized the effect of information 503 

treatments on perceived riskiness. 504 

 505 

[Table 5 here] 506 

Before the DCE, consumers perceived MP as more dangerous for the environment than for human 507 

health; however, health risk scores changed after the DCE and information treatments. For 508 

instance, the average risk score in the control sample was 8.77 for health and this increased by 509 
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2.6% after the DCE, even without any additional information, just the standard contextualization 510 

information offered in all samples, but the environment risk score did not statistically change. 511 

Then, in the treated samples, the health risk score increased by 5.8% in ENV, 5.7% in HEA, and 512 

5.6% in HEA-ENV. In contrast, the riskiness of MP for the environment did not generate a change 513 

in risk scores large enough to reject the null hypothesis of equal means with a 95% confidence 514 

level. Therefore, even considering these changes, consumers kept perceiving MP as more 515 

dangerous for the environment than for human health. 516 

 517 

Finally, in appendix C, we conducted additional analyses to explore how consumer preferences 518 

changed when we focused on those consumers with a high certainty in their answers, those who 519 

strongly believed that the DCE results would be policy consequential, and those who had heard 520 

before about MP. In general, these additional analyses showed that our main results were robust. 521 

For instance, we confirmed that HEA-ENV treatment pushed down WTP for depuration. Some 522 

differences included changes in WTP for the format attribute and more conservative WTP for 523 

certified depuration, including that WTP for depuration 25% in HEA treatment passed from 524 

negative to small positive values. Interestingly, consumers with previous knowledge about MP 525 

strongly prefer fresh mussels instead of frozen or canned formats. 526 

 527 

5. Discussion  528 

 529 

In this article, we studied consumers' preferences for technology to reduce the amount of MP in 530 

mussels. Moreover, we showed that information about the potential effects of MP on human health 531 

and the environment are relevant drivers boosting their mussels’ attributes valuation, but also could 532 

generate that some consumers avoid mussels’ consumption and increase their riskiness perception 533 

about MP pollution. The fact that further information about the potential effects of MP was relevant 534 

for consumers has implications for the policy design. As the awareness of MP pollution increases 535 

and new evidence of its impacts emerges, consumers' preferences for mitigation technologies and 536 

strategies could sharply increase. Hence, policymakers could consider this price premium in the 537 

cost-benefit analysis of new technological regulations. This information could also be useful for 538 

producers to evaluate new investments in depuration technology. 539 

 540 
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Specifically, we found that most presented attributes were statistically significant and with the 541 

theoretically expected sign. Analyzing the results from the full sample, we found that the WTP for 542 

frozen mussels was not statistically different from that for fresh mussels, but the WTP for the 543 

canned format was negative compared to the fresh format. The relationship between formats is in 544 

line with Ponce et al. (2022), who found that the frozen format is preferred over fresh and various 545 

canned formats. This result could be linked to the perception that different formats imply different 546 

production methods. For instance, Boccia et al. (2023) found that traditionally processed jams are 547 

preferred over industrially processed.  548 

 549 

Our main results,  regarding the technology attribute, are that respondents have strong preferences 550 

for higher levels of certified depuration. To the best of our knowledge, the only article discussing 551 

preferences for depuration in seafood is Anacleto et al. (2014), who associate depuration certificate 552 

to clams quality perception and find that it is not the most relevant quality criteria for most 553 

consumers, but it is particularly important for older consumers. Unlike their study, we focused on 554 

the food security role of depuration and its capacity to eliminate MP from mussels. Additionally, 555 

we relate the depuration attribute result with literature that has explored preferences for 556 

certification in mussels; for instance, Brayden et al. (2018) found that US consumers are willing 557 

to pay a premium of around US$ 0.70 for mussels certified as organic. More broadly, there is 558 

robust evidence of WTP premium for eco-labelled seafood (Bronnmann et al., 2023; Smetana et 559 

al., 2022; Vitale et al., 2017). We extended the evidence to a type of certification scarcely analyzed 560 

in previous literature.  561 

 562 

Furthermore, the information treatments strengthened the previous findings but also added some 563 

puzzling results. First, we found that depuration 90% was valued with a premium of around US$ 564 

4 (considering full model and CONTROL treatment), which was between 50% and 100% of the 565 

actual market price of 250g of mussel’s meat that fluctuates around US$ 2 and US$ 4. Hence, this 566 

premium increased by 21% under the ENV treatment and 56% under the HEA treatment, implying 567 

that consumers were willing to pay twice or even thrice for certified depurated mussels if they 568 

were aware of the impact that MP could have on human health or the environment. Compared to 569 

other literature using information treatments in food products, our estimated WTPs were large. 570 

Nevertheless, this behavior was expected since our treatments triggered a precautionary behavior 571 
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instead of highlighting product characteristics. For instance, Bi et al. (2016) found that 572 

communicating the nutritional benefits of consuming seafood could increase their WTP between 573 

6% and 17%,  and  Vecchio et al. (2016) estimated an increase of 36% in the WTP for functional 574 

yogurt when an additional health claim is included. Similarly, Tian et al. (2022) found that health 575 

and environmental information could increase WTP for seaweed noodles (14%), and farm-raised 576 

clams (6%) but not for farm-raised oysters2. Focusing on environmental information, Michel and 577 

Begho (2023) found that information about the environmental benefits of insect-based food could 578 

reduce their price penalties between 15% and 35%.  579 

 580 

Although we showed that information about the potential health and environmental impacts of MP 581 

pollution increases the WTP for the depuration attribute, the joint information treatment did not. 582 

This was against our initial expectations, as we thought it should be the treatment reporting the 583 

highest WTP. Two findings could help us to understand this result. First, HEA-ENV treatment 584 

increased the probability of no-purchase by 22.8%. Second, as we saw in figure 1, the density of 585 

WTPs around zero was also higher in this treatment. Then, having information about the potential 586 

environmental and health effects of MP pollution pushed consumers to not consume instead of 587 

paying more for certified depuration. In fact, at the end of the survey, we offered an open space 588 

for comments, and many respondents mentioned that they would purchase mussels if they had the 589 

security of not consuming microplastics at all (efficiency 100%). An alternative explanation could 590 

be that crowding with information about potential risks may undermine consumers' WTP. In a 591 

field experiment in Korea, Chung et al. (2024) found that when calorie labelling and daily intake 592 

recommendations were presented together, they canceled out the information effect. Another 593 

puzzling result was the negative WTP for 25% depuration in the HEA treatment. However, in our 594 

robustness analyses, it turned out to be positive but small. Therefore, we believe that this dissonant 595 

result is explained by the larger variance in WTP distributions generated by the HEA treatment3.  596 

 597 

 
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. 
3 Following an anonymous reviewer suggestion, we estimated depuration parameters under different distribution 

assumptions. Qualitative results maintain, 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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Another relevant result is the effect of information treatments on the probability of choosing the 598 

no-purchase alternative. We found a significant change in this probability from 13.64% in the 599 

CONTROL group to 16.75% in the HEA-ENV treatment, which implied an increase of 22.8% in 600 

the probability of choosing not to purchase mussels when consumers were informed of the health 601 

and environmental risks altogether. We argue that depuration certification partially activated the 602 

avoidance and prevention motivation in consumption decisions (Asioli et al., 2017), and then the 603 

information treatments boosted this activation by increasing the proportion of consumers 604 

preferring not to consume mussels. Although consumption avoidance was rational under an 605 

uncertain pollution scenario, it could hinder efforts to promote seafood as a vital component of the 606 

future food supply.  607 

The last result is the impact of information on consumers' MP riskiness perception. To avoid 608 

potential priming, we only asked these questions to those who stated they had heard about MP 609 

before the survey (48%). The initial average risk scores were around 8.6 for human health and 9.2 610 

for the environment, but after the DCE, they increased to 9.0 on average for human health and 611 

remained similar for the environment. We also showed that information treatments doubled the 612 

increase in risk scores that the DCE generated (CONTROL group). The 48% of awareness about 613 

MP pollution in Chile was relatively low compared to other countries, such as 80% in Germany 614 

(Kramm et al., 2022) or 62% in India (Dowarah et al., 2022), but higher than the 26% reported for 615 

China (Deng et al., 2020). Regarding riskiness perceptions, Soares et al. (2021) and King (2022) 616 

studies also found that people perceive MP as more risky for the environment than for themselves, 617 

which is intriguing and deserves more research. Borriello et al. (2022) found that the negative 618 

attitudes towards MP that emerged from environmental concerns are stronger than those that 619 

emerged from human health concerns, arguing that this finding can be explained because effects 620 

on human health have not been scientifically proven yet. 621 

 622 

Although recent articles have provided economic valuations for MP reduction policies, most 623 

settings are quite different, complicating any comparison. The closest study is Moon et al. (2023), 624 

who found a price premium for MP-safer salmon between 150% and 222% depending on the 625 

country, and these premiums were on the same scale as the premium for depuration certification 626 

found in our study.  627 

 628 
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6. Conclusions and policy implications 629 

 630 

While this article was written, diverse initiatives and investigations aimed to propose policy 631 

frameworks aimed at reducing plastic pollution in multiple dimensions. The most notable initiative 632 

is the United Nations Treaty on Plastic Pollution, where 180 countries agreed to develop a legally 633 

binding instrument to be launched by 2025. Meanwhile, researchers have proposed reviews and 634 

recommendations of different policies to address various aspects of plastic pollution (Alpizar et 635 

al., 2020; Tessnow-von Wysocki & Le Billon, 2019). This policy design needs, for instance, 636 

quantitative measures to conduct a cost-benefit analysis. In this matter, we provided novel 637 

evidence of the consumer's WTP for technology to reduce the MP content in seafood. 638 

Furthermore, consumers' valuation of depuration technology has implications for food labelling. 639 

Labels are crucial in reducing information asymmetries, subsidizing search costs, and facilitating 640 

market segmentation or product differentiation (Bonroy & Constantatos, 2015). Consequently, this 641 

positive premium might lead to changes in the seafood market. The extent of these changes will 642 

be incremental as new regulations and scientific knowledge about MP emerge. This research also 643 

contributes to the literature on health claims and food choices, providing a case study for a 644 

geographically under-researched zone (7 out of 125 studies have been conducted in Latin America, 645 

none in Chile (Ballco & Gracia, 2022)).  646 

The direct impacts of these MP particles on human health and the environment are still largely 647 

unknown, and further research is needed. We do not have enough evidence to accurately state how 648 

hazardous MP are. Nevertheless, we should -at least- think and propose environmental policies to 649 

precautionary deal with the sources, transport, and fate of MP in the environment. Moreover, as 650 

Vuori and Ollikainen (2022) pointed out, when the evidence about the impacts of MP on human 651 

health becomes clear and robust, we could use valuation methodologies such as disability-adjusted 652 

life years to generate better economic measures for a cost-benefit analysis of technologies or 653 

policies aimed to reduce the MP pollution. In the meantime, welfare measures, as reported here, 654 

can be useful to validate further investment in research and development related to MP pollution 655 

mitigation measures. 656 

Besides standard policies such as subsidies for research, innovation, and adaptation of technologies 657 

to limit the presence of MP in food products, Smith et al. (2018) suggested the identification of 658 
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low-risk species, production methods or geographical regions, and seafood processing and cooking 659 

methods as mechanisms to mitigate the ingestion of MP. Moreover, focused taxes or bans could 660 

also be essential. Some countries have already imposed bans on microbeads and MP used in 661 

cosmetic products (Anagnosti et al., 2021), but greater efforts are needed.  662 

Implementing depuration certification, as with other sustainability-related food labels, could face 663 

challenges such as the increasing competition between different food labels, uncertainty about the 664 

external validity of case-specific results, or lack of well-established evidence about the risks of 665 

MP and the efficiency of depuration technology (Asioli et al., 2020). These challenges could 666 

compromise the efficiency of depuration certification in reducing the concern about MP in 667 

seafood, potentially hindering the future demand for these food products.  668 

Finally, we used an opt-in panel survey, limiting our capacity to extend our conclusions to the 669 

entire Chilean population. Although recent studies have found that economic valuations using 670 

probabilistic and non-probabilistic samples may provide similar WTP estimates (Sandstrom‐671 

Mistry et al., 2023), this finding is case-specific, and so the results of our study should be used 672 

considering this limitation. Another relevant limitation is that we did not consider a certified 673 

depuration of 100% because there is no research achieving that depuration level at the time of the 674 

survey.  Likely, some respondents would only consume mussels with 100% depuration efficiency 675 

certification, and, as that level was not available in our design, they chose the no-purchase 676 

alternative. The investigation of consumers' preferences for the total avoidance of MP in food 677 

products using innovative and feasible technologies is an obvious area for future research. Other 678 

future research directions include conducting similar analyses with other food products and, once 679 

new technologies are fully developed, complementing them with real/non-hypothetical DCE and 680 

by a sensory experiment to test whether knowing about the presence of MP in food products can 681 

alter perceived taste. Moreover, complementary techniques such as visual attention (Ballco et al., 682 

2019; Van Loo et al., 2015) or hybrid choice modelling (Fantechi et al., 2022) could be 683 

implemented to obtain a better insight into the mechanism behind the effect of information on 684 

consumer preferences for pollution-reducing technology in food products. Finally, we always tried 685 

to be cautious about using the term ‘potential’ before any claim about effects on human health or 686 

the environment. However, as new evidence confirms these effects, an interesting future study 687 

would be to repeat the analysis with scientifically confirmed risks (and be more specific about the 688 
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risks because different framing of health claims may have different consumers’ responses (Van 689 

Kleef et al., 2005)) and test the differences from this relatively uncertain framing. 690 

 691 

 692 

 693 

 694 

 695 

 696 

 697 
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 699 

 700 

 701 

 702 

 703 

 704 

 705 

 706 

 707 

 708 

 709 

 710 
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Appendix A. 712 

 713 

 714 

Figure A1. Choice situation example. 715 

 716 

 ALTERNATIVE A ALTERNATIVE B 
ALTERNATIVE C – 
Do not purchase 

MUSSELS 
FORMAT 

FRESH 
 

 

FROZEN 
 

 

- 

DEPURATION 
CERTIFICATION 

NO - 0% EFFICIENCY YES - 90% EFFICIENCY - 

PRODUCERS 
SMALL-SCALE MUSSEL 

FARMERS 
LARGE-SCALE MUSSEL 

FARMERS 
- 

PRICE 
(250gr mussels’ 

meat) 

$1.500 CLP (US$ 1.875) 

 

$2.500 CLP (US$ 3.125) 

 

$0 CLP 
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Appendix B 738 

 739 

“A mussel is a shellfish produced in various parts of the country [Figure B1]. In Chile, the major 740 

mussel’s production comes from farming areas where producers hang mussels’ seeds in long rows 741 

that they then feed, fatten, and when they reach maturity, extract and sell in the market [Figure 742 

B2]. 743 

 744 

Mussels are filter feeders, i.e., they pass water through a filtering structure and capture suspended 745 

particulate matter (including food) [Figure B3]. Moreover, this feeding mechanism causes the 746 

mussels to accumulate substances (e.g., chemicals) in their organisms (a process known as 747 

bioaccumulation). Due to this characteristic, mussels are used as bioindicators, as they can 748 

indicate the pollutants concentrations in the areas they inhabit. In recent years, mussels have been 749 

proposed as bioindicators for the presence of microplastics. 750 

 751 

Microplastics are small plastic particles with a size between 5mm–0.1µm (between the size of an 752 

ant and the width of a human hair, approximately) that are present everywhere. Microplastics can 753 

be classified as primary (if they are intentionally created and incorporated into daily products) or 754 

secondary (if they are released from larger plastics). 755 

 756 

Microplastics can be found in various food products such as sugar, honey, table salt, beer, or 757 

bottled water. There is also evidence of their presence in meat or seafood products. Specifically, 758 

there is wide evidence of their presence in mussels. This is due to the filtration and 759 

bioaccumulation process described above. 760 

 761 

[TREATMENT IS HERE] 762 

 763 

A procedure that can be used to remove microplastics and other pollutants particles from mussels 764 

is through depuration. Depuration involves keeping live mussels in pools with filtered seawater in 765 

order to reduce the pollution they contain. Scientific studies show that depuration helps to reduce 766 

a significant percentage of the microplastics in mussels. 767 

 768 

However, the depuration standard in the country is mainly related to the presence of Escherichia 769 

coli bacteria. That is, there may be mussels with microplastics that are not taken to depuration 770 

centers because they have low (or very high) levels of Escherichia coli bacteria. Therefore, we are 771 

interested in knowing their preferences for mussels that have undergone a certified depuration 772 

period that ensures a lower percentage of microplastics or other pollutants.” 773 

 774 
 775 
The information treatment combining health and environmental pieces of information was 776 

presented as follow:  777 

 778 

HEA-ENV: “Scientific studies have reported that microplastics can cause various potential 779 

effects on the environment and human health. 780 

 781 

For instance, microplastics in the soil can affect the growth or biomass of different plants, 782 

such as wheat, rice, broad beans, and lettuce, among others. In addition, Microplastics 783 

can also change some soil properties (for instance, accelerating soil water evaporation) 784 
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or affect soil fauna (earthworms who ingest microplastics may suffer weight loss or a 785 

decreased growth rate). In the marine environment, microplastics can be consumed by 786 

fishes, crustaceans, molluscs, among other organisms. This voluntary or involuntary 787 

ingestion can cause a decrease in nutrient uptake and a reduction in feeding activity 788 

because of false satiety.  789 

 790 

Regarding humans, different studies have reported that microplastics are present in a 791 

variety of foods products and also in our stool, lungs, colon, or even blood. The presence 792 

of microplastics in our bodies can potentially cause negative health effects. For example, 793 

they could lead to: 794 

 795 

o Neurotoxicity: Toxic substances affect the normal activity of the nervous system. 796 

o Oxidative stress: Imbalance between free radicals and antioxidants, which can 797 

damage different cellular molecules and structures. 798 

o Immunotoxicity: Adverse effects on the structure or function of the immune system. 799 

 800 

However, many of these studies have been conducted under conditions that do not reflect 801 

a realistic exposure to microplastics, so there is still uncertainty about the actual effects 802 

on human health.” 803 

 804 

 805 

 806 

Figure B1 807 

 808 
Note: “Cholga”, “Chorito”, and “Choro Zapato” are different types of mussels. 809 
 810 

 811 

Figure B2 812 

Figure B1

CHOLGA

CHORITO

CHORO ZAPATOSource: AmiChile

MUSSELS
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 813 
Figure B3 814 

 815 

 816 

 817 

 818 
Image source: Kimberly Andrews, "Filter-feeding in a mussel," 2013. Accessed via https://www.kimberly-819 
andrews.com/filter-feeding-in-a-mussel.html 820 
 821 
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Appendix C. 822 

 823 

Table C1. Mixed logit estimations in WTP-space by treatment group for certainty 60% or 824 

higher. 825 

 826 

 Full sample 

MXL1 

CONTROL 

MXL2 

ENV 

MXL3 

HEA 

MXL4 

HEA-ENV 

MXL5 

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 (0.24)*** 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% 2.95 (0.08)*** 2.73 (0.15)*** 2.99 (0.10)*** 3.50 (0.30)*** 2.72 (0.12)*** 

Depuration: 90% 4.15 (0.13)*** 3.73 (0.15)*** 4.71 (0.37)*** 5.41 (0.29)*** 3.43 (0.17)*** 

Producer: Small-scale 0.45 (0.12)*** 0.46 (0.10)*** 0.85 (0.14)*** 0.80 (0.30)*** -0.05 (0.10) 

Price -0.66 (0.11)*** -0.77 (0.18)*** -0.93 (0.19)*** -0.80 (0.17)*** -0.52 (0.20)*** 

Standard Deviation      

Format: Frozen 3.01 (0.10)*** 3.09 (0.15)*** 3.23 (0.22)*** 4.80 (0.55)*** 2.17 (0.23)*** 

Format: Canned 2.80 (0.16)*** 1.97 (0.21)*** 4.36 (0.30)*** 4.93 (0.63)*** 2.66 (0.31)*** 

Depuration: 25% 0.35 (0.07)*** 0.80 (0.14)*** 0.60 (0.09)*** 3.28 (0.37)*** 1.26 (0.17)*** 

Depuration: 50% 2.30 (0.15)*** 2.38 (0.19)*** 1.33 (0.08)*** 1.84 (0.43)*** 1.74 (0.12)*** 

Depuration: 90% 3.02 (0.15)*** 2.19 (0.19)*** 3.68 (0.29)*** 3.02 (0.34)*** 2.15 (0.77)*** 

Producer: Small-scale 2.17 (0.11)*** 1.18 (0.11)*** 0.52 (0.12)*** 1.69 (0.32)*** 2.48 (0.26)*** 

Price  1.74 (0.13)*** 1.77 (0.31)*** 1.85 (0.26)*** 1.64 (0.30)*** 1.66 (0.34)*** 

Observations 6692 1680 1652 1724 1636 

Log Likelihood 

convergence 
-5805.31 -1476.87 -1398.14 -1450.43 -1445.66 

***p < 0.001; **p < 0.01; *p < 0.05 Standard Errors in parentheses; ASC = Alternative Specific Constant. WTPs are in 827 
US$ 2023. MXL = Mixed logit model. CONTROL = Control group. ENV = Microplastics environmental effects 828 
information treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-829 
ENV = Microplastics human health and environmental effects information treatment subsample. 830 
 831 

 832 

 833 

 834 

 835 

 836 

 837 
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Table C2. Mixed logit estimations in WTP-space by treatment group for perceived policy 838 

consequentiality 60% or higher. 839 

 840 

 Full sample 

MXL1 

CONTROL 

MXL2 

ENV 

MXL3 

HEA 

MXL4 

HEA-ENV 

MXL5 

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) 

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 3.43 (0.39)*** 2.69 (0.28)*** 4.31 (0.24)*** 5.00 (0.22)*** 2.38 (0.32)*** 

Depuration: 25% 0.80 (0.17)*** 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)*** 2.57 (0.19)*** 3.12 (0.15)*** 1.47 (0.24)*** 

Depuration: 90% 3.22 (0.31)*** 2.73 (0.40)*** 3.89 (0.23)*** 4.33 (0.17)*** 1.90 (0.20)*** 

Producer: Small-scale 1.93 (0.30)*** 1.85 (0.16)*** 1.22 (0.03)*** 1.63 (0.09)*** 2.41 (0.24)*** 

Price  1.65 (0.11)*** 2.18 (0.30)*** 2.04 (0.33)*** 2.11 (0.36)*** 1.39 (0.48)** 

Observations 5864 1456 1488 1544 1376 

Log Likelihood 

convergence 
-5034.53 -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 841 
US$ 2023. MXL = Mixed logit model. CONTROL = Control group. ENV = Microplastics environmental effects 842 
information treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-843 
ENV = Microplastics human health and environmental effects information treatment subsample. 844 
 845 

 846 

 847 

 848 

 849 

 850 

 851 

 852 

 853 
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Table C3. Mixed logit estimations in WTP-space by treatment group for consumers with 854 

previous knowledge about microplastics. 855 

 856 

 Full sample 

MXL1 

CONTROL 

MXL2 

ENV 

MXL3 

HEA 

MXL4 

HEA-ENV 

MXL5 

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% 2.01 (0.21)*** 0.89 (0.08) 1.88 (0.07)** 2.32 (0.13)*** 2.14 (0.98)* 

Depuration: 50% 2.26 (0.25)*** 2.01 (0.18)*** 2.91 (0.10)*** 2.20 (0.14)*** 1.17 (0.38)** 

Depuration: 90% 3.53 (0.50)*** 3.97 (0.13)*** 3.99 (0.13)*** 2.52 (0.08)*** 1.98 (0.56)*** 

Producer: Small-scale 1.99 (0.18)*** 3.71 (0.16)*** 2.90 (0.10)*** 2.53 (0.13)*** 2.09 (0.35)*** 

Price  1.90 (0.39)*** 2.57 (0.84)*** 2.03 (0.37)*** 2.01 (0.28)*** 1.41 (0.33)*** 

Observations 3488 852 896 900 840 

Log Likelihood 

convergence 
-3063.35 -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 857 
US$ 2023. MXL = Mixed logit model. CONTROL = Control group. ENV = Microplastics environmental effects 858 
information treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-859 
ENV = Microplastics human health and environmental effects information treatment subsample. 860 
 861 

 862 

 863 

 864 

 865 

 866 

 867 

 868 

 869 
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Appendix D. 870 
 871 
 872 
Table D1. Z-test for mean WTP differences between treatments. 873 

 874 

 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  

(0.522) 
0.471 

(0.638) 
0.716 

(0.474) 
0.183 

(0.855) 
0.094 

(0.925) 
0.273 

(0.785) 

Format: Frozen 
-2.691 

(0.007) 
-7.894 

(0.000) 
3.635 

(0.000) 
13.747 

(0.000) 
7.346 

(0.000) 
12.495 

(0.000) 

Format: Canned 
1.128 

(0.259) 
1.493 

(0.135) 
0.685 

(0.493) 
0.063 

(0.950) 
-0.318 

(0.750) 
-0.341 

(0.733) 

Depuration: 25% 
-1.392 

(0.164) 
18.450 

(0.000) 
2.529 

(0.011) 
-17.785 

(0.000) 
3.633 

(0.000) 
-12.237 

(0.000) 

Depuration: 50% 
-4.529 

(0.000) 
-19.756 

(0.000) 
-2.122 

(0.034) 
3.188 

(0.001) 
2.808 

(0.005) 
9.950 

(0.000) 

Depuration: 90% 
-2.575 

(0.010) 
-12.199 

(0.000) 
-0.671 

(0.502) 
4.805 

(0.000) 
1.615 

(0.106) 
7.216 

(0.000) 

Producer: Small-scale 
-1.715 

(0.086) 
3.386 

(0.001) 
3.836 

(0.000) 
-4.138 

(0.000) 
4.591 

(0.000) 
1.859 

(0.063) 

Price 
0.370 

(0.711) 
1.303 

(0.193) 
-1.261 

(0.207) 
-1.025 

(0.305) 
-1.467 

(0.142) 
-1.981 

(0.048) 

Standard Deviation       

Format: Frozen 
-4.069 

(0.000) 
-49.972 

(0.000) 
2.772 

(0.006) 
6.261 

(0.000) 
4.958 

(0.000) 
28.809 

(0.000) 

Format: Canned 
-4.561 

(0.000) 
-31.714 

(0.000) 
-0.257 

(0.797) 
5.092 

(0.000) 
3.181 

(0.001) 
9.785 

(0.000) 

Depuration: 25% 
-4.047 

(0.000) 
-55.461 

(0.000) 
-0.238 

(0.812) 
34.966 

(0.000) 
3.111 

(0.002) 
37.143 

(0.000) 

Depuration: 50% 
0.083 

(0.934) 
-7.259 

(0.000) 
2.658 

(0.008) 
4.118 

(0.000) 
1.845 

(0.065) 
8.179 

(0.000) 

Depuration: 90% 
-3.528 

(0.000) 
-21.187 

(0.000) 
-1.860 

(0.063) 
7.468 

(0.000) 
-0.117 

(0.907) 
3.362 

(0.001) 

Producer: Small-scale 
25.060 

(0.000) 
-23.876 

(0.000) 
-1.787 

(0.074) 
46.070 

(0.000) 
-10.365 

(0.000) 
5.502 

(0.000) 

Price 
-0.232 

(0.816) 
-2.123 

(0.034) 
0.745 

(0.456) 
2.095 

(0.036) 
1.211 

(0.226) 
2.813 

(0.005) 

P-values are in parentheses. CONTROL = Control group. ENV = Microplastics environmental effects information 875 
treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-ENV = 876 
Microplastics human health and environmental effects information treatment subsample. 877 
 878 
 879 
 880 

 881 
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 885 
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Figures 1185 

Figure 1. Distribution of respondents' specific WTP for each attribute. 1186 
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Tables 1205 

 1206 

Table 1. Discrete Choice Experiment attributes. 1207 

Attributes  Levels 

Mussel’s format Fresh 

Frozen 

Canned  

Certified depuration 

efficiency 

90%, 50%, 25%, and no depuration 

Producers size Small mussel farmers or large-scale mussel farmers 

Price (US$ for 250g 

mussels’ meat) 

$1.875, $2.5, $3.125, $3.75, $4.375 and $5 
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 1236 

 1237 
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Table 2. Descriptive statistics by treatment group. 1242 
    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. 1243 
CONTROL = Control group. ENV = Microplastics environmental effects information treatment subsample. HEA = 1244 
Microplastics human health effects information treatment subsample. HEA-ENV = Microplastics human health and 1245 
environmental effects information treatment subsample. 1246 
   1247 
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Table 3. Mixed logit estimations in WTP-space by treatment group 1264 

 1265 

 Full sample 

MXL1 

CONTROL 

MXL2 

ENV 

MXL3 

HEA 

MXL4 

HEA-ENV 

MXL5 

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)*** 4.72 (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)*** 2.12 (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 1266 
US$ 2023. MXL = Mixed logit model. CONTROL = Control group. ENV = Microplastics environmental effects 1267 
information treatment subsample. HEA = Microplastics human health effects information treatment subsample. HEA-1268 
ENV = Microplastics human health and environmental effects information treatment subsample. 1269 
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Table 4. Average predicted probability for no-purchase alternative and Z-test for the 1278 

difference in their means. 1279 

 1280 
 CONTROL 

MXL2 

ENV 

MXL3 

HEA 

MXL4 

HEA-ENV  

MXL5 

Predicted probability of no-

purchase alternative 

0.1364  

(0.0693) 

0.1127 

(0.0681) 

0.1419 

(0.0586) 

0.1675 

(0.0705) 

Z-statistics and P-values 

 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 1281 
= Mixed logit model. CONTROL = Control group. ENV = Microplastics environmental effects information treatment 1282 
subsample. HEA = Microplastics human health effects information treatment subsample. HEA-ENV = Microplastics 1283 
human health and environmental effects information treatment subsample. 1284 
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Table 5. Average risk scores between treatments before and after the discrete choice 1316 

experiment and Z-test for the difference in their means. 1317 
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 = 1318 
Microplastics human health effects information treatment subsample. HEA-ENV = Microplastics human health and 1319 
environmental effects information treatment subsample. 1320 
 1321 

 1322 
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