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ABSTRACT

We conducted a discrete choice experiment to explore whether providing information about a lesser-known issue
related to climate change, ocean acidification (OA), affects consumers’ preferences for seafood products in a
middle-income country in the southern hemisphere. Our objective was to determine whether OA information
affects consumer preferences for seafood using stated preference (SP) techniques. Seafood attributes include shell
size and appearance, meat color, texture, taste, nutritional composition, product assortments, and price. We
applied a split-sample approach to test for information effects, with one sample receiving information about OA
while the other did not. We analyze the differences between samples using visual instruments and statistical tests.
The results demonstrate that although the statistical test does not identify a difference between models, we did
find that OA information increases the precision of 'consumers’ responses. Moreover, using visual instruments,
we found differences in specific parameters — not detected in the statistical analysis - which can lead to sub-
stantial differences in the willingness to pay for seafood attributes. The article is relevant as understanding these
matters is essential when generating more effective communicational strategies regarding the impacts of global

changes.

1. Introduction

Climate change has had multiple impacts, including changes to
marine ecosystems (Chiabai et al., 2018), sea level rise (Solomon et al.,
2009), extreme weather events (Mann et al., 2017), acceleration of some
species’ extinction risk (Urban, 2015), species migration (Reuveny,
2007), and ocean acidification (OA) (Hoegh-Guldberg et al., 2007).
While sea level rise, extreme weather events, and species extinction are
well known to the public due to direct observation and media coverage,
OA remains a lesser-known issue, largely circumscribed to academic
circles, as it is not directly observable or experienced by individuals
(Capstick et al., 2016).

OA is generated by the addition and dissolution of (anthropogenic)
CO, into seawater, increasing the concentration of hydrogen ions and

decreasing ocean pH (Cao et al., 2007). This phenomenon hinders the
growth of calcium carbonate skeletons and shells of many species of
marine fauna (Cooley and Doney, 2009), and it will impact many in-
dustries, with aquaculture being one of the most affected (Ekstrom et al.,
2015). The case of mussels is particularly interesting because OA affects
their biological attributes by modifying survival, dissolution, and
calcification rates (Cooley and Doney, 2009; Kroeker et al., 2013; Narita
and Rehdanz, 2017). It also affects shell growth, ingestion, and respi-
ration (Gazeau et al., 2013; Vargas et al., 2017) and increases vulnera-
bility to diseases and parasites (Mackenzie et al., 2014; Thomsen et al.,
2013).

These biological changes also affect commercial attributes associated
with mussel quality, such as taste, appearance, and nutritional compo-
sition (Cardoso et al., 2013; Olsen, 2003; Sveinsdottir et al., 2009). In
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this regard, lab experiments conducted by San Martin et al. (2019)
demonstrate the adverse effects of OA on physical (shell color, size) and
nutritional attributes (i.e., vitamin B12, protein content, and fatty acid
composition). These attributes are also relevant from a consumer
perspective. For instance, shell appearance is relevant to consumers’
choices (Daczkowska-Kozon and Pan, 2016), market prices (Brenner
et al., 2012) and consumer demand (Ponce et al., 2019). Other addi-
tional attributes potentially affected by OA that could influence the
consumer’s food choice are flavor, nutritional value, quality, size, and
freshness (Alfnes et al., 2006; Cardoso et al., 2013; Sveinsdéttir et al.,
2009; Trondsen et al., 2004).

Therefore, previous results suggest that OA may affect different
aquaculture product attributes. Yet, the evidence regarding the role of
OA information disclosure on consumers’ preferences is still in its in-
fancy. The information consumers receive would be key to under-
standing their marginal willingness to pay, purchasing decisions, and
preferences for a specific product with attributes that satisfy their needs.
Thus, knowing whether disclosing information about OA affects con-
sumer preferences could inform public and private policies to cope with,
or even take advantage of, OA. This type of information is in some way
brand new to consumers. Similar issues arise regarding information
about the environmental and health effects of microplastics (Barrientos
et al., 2024). Therefore, this article focuses on whether information
about OA, a lesser-known global environmental problem, affects con-
sumers’ preferences for seafood using Stated Preference (SP) techniques.

While the role of information in potentially changing human atti-
tudes, beliefs, and behavior has received considerable academic atten-
tion from multiple disciplines (e.g., Ankamah-Yeboah et al. (2020);
Chen and Cho (2019); Kitano and Yamamoto (2020); Kulesz et al.
(2019); McFadden and Huffman (2017); Petit et al. (2020); Tienhaara
et al. (2021)), research assessing the role of information disclosure in
climate-driven changes in food attributes is still scarce. Instead, the
literature on climate change has explored the role of information in
understanding broader topics, such as the general public engagement
with climate change issues (e.g., Emberger-Klein and Menrad (2018),
Greenhill et al. (2018), or Jones et al. (2017)).

Since many of the expected impacts of global and climate change
have not yet been experienced, the most appropriate approach to gain
insights into consumers’ preferences over changing attributes is SP
techniques (Bateman et al., 2002, 2001; Champ et al., 2003; Schlapfer
et al., 2004), such as contingent valuation (CV) and Choice Experiment
(CE). In SP, individuals face a series of hypothetical choices from which
they must choose one alternative according to their preferences and
restrictions. Commonly, the hypothetical scenarios provide information
regarding the current situation (status quo) and one or several alterna-
tives to this scenario (Fifer et al., 2014; Holmes et al., 2017; Louviere
et al., 2008; Meenakshi et al., 2012). This information should be un-
derstandable and credible to interviewees (Johnston et al., 2017). SP
methodologies shed light on consumer preferences by estimating will-
ingness to pay (WTP) or willingness to accept for changes in the provi-
sion of a good or service or its attributes.

A common concern in SP applications is whether the information
provided in the survey alters consumers’ preferences (Ajzen et al., 1996;
Mathews et al., 2006). Early SP research, primarily using CV, questioned
how the quantity and quality of the information provided in surveys
influence the mean and variance of WTP estimates; the results are
mixed. Some studies show that increasing information does not affect
the mean WTP but reduces its variance (Bergstrom et al., 1989; Boyle,
1989). Other studies indicate that providing more positive information'
can increase WTP (Bergstrom et al., 1990); however, a saturation level
emerges at which further new information no longer affects the esti-
mates (Munro and Hanley, 2001).

! Ppositive information refer to information that highlights the benefits over
the drawnbacks of the valuated good (Hu et al., 2009)
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More recently, Vasquez et al. (2016) demonstrated that tourists
provided with ecological information regarding the negative impacts of
human presence around penguins are willing to remain farther away
from the nesting areas, although doing so reduces the quality of the
tourism experience. Similarly, Jones et al. (2017) find that providing
information about greenhouse gas emissions increases consumers’
willingness to support the current situation instead of an alternative that
increases greenhouse gas emissions. Furthermore, increased WTP based
on information provided is demonstrated by Kulesz et al. (2019), who
test whether the inclusion of biotechnology information modifies con-
sumer preferences in a survey about sterilization techniques for salmo-
nids. Other researchers find that additional information increases the
willingness to support climate change mitigation efforts (Greenhill et al.,
2018), or donor preferences for conservation projects (Curtin and Pap-
worth, 2018), and decreases the likelihood of choosing the status quo
alternatives (Tienhaara et al., 2021), and choice precision (Eppink et al.,
2019).

In food-related studies, information is primarily presented through
labels and certifications. Chalak and Abiad (2012) evaluate the effect of
providing food security information through certification, finding that
consumers’ WTP increases with the addition of this source of informa-
tion. Abiad and Chalak (2012) determine that food safety certificates
increase purchase decision preferences and variance heterogeneity.
Gracia et al. (2009) find that a more complex nutritional panel label is
more valuable than simplified nutritional claims. Emberger-Klein and
Menrad (2018) find a similar result. They investigated the effect of in-
formation provision on carbon labels used on food packaging. Related to
meat products, Li et al. (2004) found an increase of 6 % in beef con-
sumers’ WTP when incorporating scientific information regarding
genetically modified corn-fed beef. Caputo (2020) determines that
providing information regarding the benefits of food irradiation in-
creases the acceptance of irradiated beef, and Boncinelli et al. (2021)
demonstrate that information about the benefits of omega-3 in animal
welfare and the natural process of supplemental omega-3 in animals
raises the likelihood of consumption of omega-3 enriched beef.

Conversely, Wang et al. (2011) find mixed results indicating that the
provision of information affects purchase decisions but differs based on
the meat type. Other studies evaluate the effects of health information
on consumers’ food purchase decisions. For instance, Bi et al. (2016)
incorporate information about seafood’s nutritional content and health
benefits, finding that nutritional information increases WTP between 6
% to 17 %, but health information was less effective. @vrum et al. (2012)
determine that including healthy diet information increases consumers’
WTP for semi-hard cheese. Closely related to our study, Barrientos et al.
(2024) found that the information about microplastic’s environmental
and health effects could each individually impact consumers’ WTP for
mitigation technology, the probability of choosing not to purchase, and
riskiness perception. However, when both information types are
together, the combined impact decreases. Similarly, Chung et al. (2024)
found that presenting calorie labelling and daily intake recommenda-
tions together in a restaurant canceled out the information effect on
reducing calories consumption.

Admittedly, these mixed results are puzzling, suggesting that the
results appear to be context-dependent. However, a closer look at the
design of SP applications provides insight regarding whether we should
expect any impact of information provision on consumer preferences.
The impact depends on the information provided (price, income, qual-
ity, attributes, and levels) (Blomquist and Whitehead, 1998), the type of
good under evaluation (private versus public goods) (Czajkowski et al.,
2016), whether the payment is mandatory or voluntary (Hu et al.,
2009), how the information is communicated (Eppink et al., 2019), and
the objective of the study (Bateman and Mawby, 2004). For instance, in
Vasquez et al. (2016), the objective of providing information regarding
the detrimental effects of closeness to the penguin nesting area (some-
times unknown by the visitors) was to change tourists’ behavior. Finding
no effect would signal a biased survey design or that respondents do not
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care about penguin conservation. Other studies also provide information
aiming to highlight unfamiliar attributes for the respondents; therefore,
they also aim to affect consumers’ preferences (for instance, regarding
the term “biotechnology” in Kulesz et al. (2019)). In other contexts, we
might expect that the information does not affect consumers’ prefer-
ences, as the provision of information merely seeks to create a context
for respondents to reveal preferences. Subsequently, defining whether
information provision generates biased responses is context-specific and
should be explicitly addressed in each research plan and application
(Johnston et al., 2017).

We explore whether providing neutral information regarding OA as a
global driver affects consumers’ preferences for seafood products. This
issue is essential for developing strategies that enhance the sustain-
ability of aquaculture products with a prominent role in food security
(Willer and Aldridge, 2020). In general, the role of information could be
to provide context or generate behavioral changes. Since the informa-
tion we provide is just for contextualizing the OA problem and the
reasons why the product will have changes in its attributes, we hy-
pothesize that it should be neutral. If this is not satisfied, providing
acidification information may change people’s preferences and, there-
fore, we will observe significant differences in the coefficients associated
with the model’s attributes. To test this hypothesis, we conduct a CE to
capture consumers’ attribute preferences for mussels in Chile. We use a
split-sample approach to disclose OA information to one group for
comparison with a sample that does not receive the information and
analyze the differences between samples using statistical and visual in-
struments. We find that incorporating OA neutral information does not
produce differences in mean or standard deviation parameter estimates;
however, differences emerge in the scale parameter. Specifically, con-
sumers’ choices in the information disclosure group were less precise
(larger variance of the error term) than the without information group.
Moreover, we visually identified variations in some mean parameters,
which led to changes in attribute’s WTP. Finally, this study provides
novel evidence of the effect of information in a middle-income country
in the southern hemisphere for seafood.

2. Materials and methods
2.1. Experimental design and survey

An in-person paper survey was conducted from October to December
2016 in the two largest Chilean cities (Santiago and Concepcion). The
survey was co-designed with professionals in the aquaculture industry
through implementing four focus groups and tested with 125 individuals
in a pilot survey. We apply a split-sample approach with and without OA
information. Both surveys follow a probabilistic multistage sampling
approach in which we randomly selected the neighborhoods and blocks.
The field strategy was to select one household in the northern corner of
each block, and if there was no answer in the selected household, we
skipped the next four houses and attempted to survey again in the fifth.
Participants were informed about the study’s objectives and could
withdraw their participation at any stage. They gave informed consent,
and we provided them with our contact details in case they wanted to
delete their information or know the study results afterwards.

The survey contains four sections. The first section introduces the
survey and information regarding mussels’ characteristics. In the second
section, we explain the relationships between mussels’ production and
environmental aspects, including specific information about OA in one
of the samples. The third section presents an example of a choice to the
respondent to ascertain their understanding of the experiment, after
which we apply the CE. Finally, in the fourth section, we request so-
cioeconomic characteristics, such as age, educational level, income, and
household size.

In the CE, interviewees were presented nine main mussel attributes.
These attributes and corresponding levels were identified through in-
terviews, seminars, focus groups, pilots, and an extensive literature
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review on the effects of OA in mussels. These attributes include shell
size, meat color, and shell appearance (physiological), texture and taste
(organoleptic), nutritional composition, distance to salmon farms,
product assortments (fresh, frozen, bagged, and dressed formats), and
six price levels that vary according to the product assortment and were
generated from actual market prices. It is worth mentioning that the
product assortment attributes were the output of a co-construction
approach with the industry. Physiological, organoleptic, and nutri-
tional attributes are affected by OA (Ponce et al., 2019; San Martin et al.,
2019). Table 1 summarizes the attributes and levels presented in the CE.

Each respondent was presented with six choice sets with three al-
ternatives, including two mussel (new) profiles and one no-purchase
alternative. We applied a d-efficient design (Street and Burgess, 2007)
estimated in the software Ngene, considering 60 choice sets divided into
ten blocks of six choice questions each. An example of a choice set is
presented in Figure

Fig. 1

The only difference between the samples was the disclosure of OA
information in one of them. We will refer to them as survey 1 (without
disclosure of climate change information) and survey 2 (with disclosure
of climate change information). Then, the OA information treatment
was as follows:

(...) Another relevant effect of climate change is the increase of ocean
acidification due to the rise of CO4 in the atmosphere when fossil fuels are
used (burned). When these fuels are burned, as in automobiles or buses,
greenhouse gases are released that raise the planet’s temperature
(including the ocean’s temperature).

The gas emissions have other effects in the ocean beyond the temperature
increase. These gases raise seawater acidity.

We compared this circumstance with human stomach acidity to
provide a more familiar analogy of the problem. We asked: Have you ever
had stomach acidity? To mitigate this stomach acidity, some people drink
an antacid containing sodium bicarbonate. This component helps to
neutralize the acid. The excess carbon dioxide in the atmosphere is dissolved
in the sea, causing an acidity increase that cannot be neutralized because
there is not enough “sea-antacid” naturally available (called carbonic acid).

Table 1
Attributes and levels presented in the discrete choice experiment.
Attributes Levels
Shell size Small (5 cm)
Large (7 cm)
Meat color Yellow
White
Shell appearance Acidified
No acidified
Texture Hard
Soft
Taste Moderate
Intense
Nutritional Low
composition High

Distance to salmon Low (Less than or equal to 1.5 kms)

farms High (Greater than 1.5 kms)
Product assortment Fresh with shell
Fresh only meat
Frozen with shell
Frozen only meat
Bagged with shell in butter and garlic dressing
Bagged with shell in white wine dressing
Bagged with shell in tomatoes dressing
Canned in oil or water
Canned in hot sauce
Canned in green sauce
Six prices varying between US$1.3 — US$5 depending on
product assortment

Price (250 g)

Note: We presented the price attribute in Chilean pesos. However, we used US$
in the estimations, using the conversion rate 1 US$ = 650 CLP.
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Alternative 1

Alternative 2 No purchase

Shell Size Small (5 cm.) Large (7 cm.)
Texture Hard Soft
Taste-sea scent Moderate Intense
Nutritional
Composition High Low

Distance to

salmon farms Greater than 1.5 kilometers

Less than or equal to 1.5
kilometers

Product _
assortment
*
Shell Appearance ‘
‘J a/)

Meat Color P e , ~”

Price (250 gr) in
USS$ US$4.12 US$ 1.74 US$ 0

Your choice

Fig. 1. Choice set examples.

This increases ocean acidity and affects many living beings that consume
seawater, particularly the mussel. The DCE framing that was common
between surveys 1 and 2 is included in Appendix A. Note that consumers
from both samples were informed about environmental stressors that
could affect mussels, though without detailed explanation. The infor-
mation treatment focuses on one of these potential stressors, the OA.

We surveyed 627 individuals using survey 1 and 636 using survey 2.
The entire sample includes 1263 individuals, and as each participant
responded to six choice situations, 7578 observations were obtained.
The descriptive statistics and statistical tests to compare sample distri-
butions are presented in Appendix B.

2.2. Statistical modelling

Discrete choice experiments (DCEs) construct hypothetical choice
scenarios in which individuals choose between several alternatives that
differ in a set of attributes (Carlsson et al., 2003). In this context, the
utility attained by individual n that chooses alternative i in choice sce-
nario t is:

Unic = Vie + €nit (1)

where V,; represents the deterministic component of the utility function

and could be defined as Vi = A(a; + BpXmi) if it is assumed linear-in-
parameters, where ¢; is an alternative specific constant, x,;, is a set of
explanatory variables such as levels of the attributes presented, and the
respondents’ characteristics, f§, is the vector of parameters to be esti-
mated, and 1 is a scale parameter. The variable ¢,; is the analyst-
unobserved random component, which is assumed to be an indepen-
dent and identically distributed (iid) type I extreme value, and its
variance is V(ey;) = n2/ 642, then the 1 parameter is inversely related to
the variance of the error term. However, this parameter is confounded
with @; and g, then cannot be identified; consequently, it is arbitrarily
set to one (Swait and Louviere, 1993; Train, 2009). This classic model is
known as conditional logit; however, preference heterogeneity can be
captured in a mixed logit (ML) model by using random parameters
defined as g, = b+ oy, where f, is an individual parameter, b is the
mean of the random parameter across all individuals, o is the standard
deviation of the parameter, and 7, is a random realization of the stan-
dard normal distribution. In that specification, o1, represents the de-
viation of the population mean b. Now, the probability that individual n
chooses alternative i in choice scenario t is given by:

e’l(’ld’ P Xnit)

Pnit(y:ilxnit) = (2)

Z}":l eﬂ (aj + fa *x,,jt)



M. Barrientos et al.

We estimated the ML models assuming a normal distribution for random
parameters, using 100 Halton sequence random draws,” and solving the
log-likelihood with the BFGS optimization algorithm.”

To test whether the OA information treatment impacts any relevant
outcome of our choice model, we followed the statistical procedure
suggested in (Swait and Louviere, 1993), which we detailed in Appendix
C. Basically, we need to test the hypothesis of the equality between the
coefficients associated with sample 1 (without disclosure of informa-
tion) and sample 2 (with disclosure), representing Hy : /},11 = ﬁ,zl and 1, =
2. Therefore, we test Hoa : 5 = f2, allowing for different scale pa-
rameters. If we reject Hya, Hy is partially rejected, but the confoundness
between the scale parameters and the coefficients do not allow us to
claim that Hy is rejected directly. When Hpu cannot be rejected, we then
test Hog : A1 = A2 = 4. If Hoa and Hop cannot be rejected, we can say that
both sets of parameters (b, 65, and A) are the same.

After this statistical testing, we visually inspect whether any
parameter difference was not detected in the Swait and Louviere (1993)
procedure. Therefore, we place the estimated parameters into a carte-
sian plane where the coefficients from S; are on the y-axis and those
from S, are on the x-axis. Then, we draw a 45-degree line as a reference
to evaluate the equality between coefficients. The farther the co-
efficients are from the line, the likelier is that the coefficients are un-
equal. Next, we estimate a linear regression to quantify the linear
relationship between both sets of estimated parameters.

Finally, if we visually detect coefficient differences, we will simulate
the WTP by taking 100,000 random draws from the random parameter
distribution and dividing this by the monetary parameter. We used the R
programming language (R Core Team, 2022) to model estimation, hy-
pothesis testing, and visualization.

3. Results

This section presents the estimation results for the samples with and
without OA information. Table 2 presents the models estimated inde-
pendently, while table 3 details the estimation using pooled data that
permits the scale parameter to differ across samples (pooled model A)
and the model fixing the scale parameter to 8 = 1 (pooled model B). We
then visually inspect the differences between parameters. If we find
some differences, we will calculate WTP for these attributes to measure
the impact of information on mussel purchase decisions.

3.1. Separate estimations

In Table 2, we separately estimated the samples with and without
information to check their results when scale differences are not
considered. Regarding the estimated coefficients, the alternative specific
constant for no purchase alternative is statistically significant, with a
negative sign for both models. This implies that consumers’ welfare
increases when one of the mussels offered is selected. Among several
sociodemographic variables, only trust in institutions and household
size are statistically significantly different from zero (and negative) .*

2 We tested the stability of our estimations over a larger number of Halton
draws (1000) and using a different algorithm (Modified Latin Hypercube
Sampling, MLHS) and the main results were robust.

3 We developed our own code to estimate ML models and used the R package
numDeriv (Gilbert & Varadhan, 2016) to compute the Hessian.

4 Income is an important sociodemographic variable to include in stated
preference studies, which indicates the validity of the budget constraint. In our
case, we got many missing values in this variable (i.e., respondents preferred
not to answer this question), so including this variable would significantly
reduce the number of observations in our estimations (from 7578 to 1969).
Nevertheless, we tested this variable as an interaction with the status quo using
the reduced sample, but it was not statistically significant. The results of this
estimation are available upon request.
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The higher the trust in institutions (or household size), the higher the
probability of choosing an alternative other than the no-purchase
option.

In terms of the attributes presented in the CE, price is negative and
significant. The coefficients of the attributes, such as shell appearance,
meat color, nutritional composition, frozen: with shells, canned hot
sauce, bagged: with shell: butter and garlic, bagged tomato, and bagged
white wine, are statistically significant through the models. Conversely,
attributes such as texture, frozen-only meat, canned oil or water, canned
green sauce, and fresh-only meat are statistically insignificant.

The disclosure of climate change information may affect the statis-
tical significance of some attributes. For instance, shell size (large) is
statistically significant in the case of information disclosure, and taste-
sea scent and proximity to salmon farms (low distance) are statisti-
cally significant in the sample without information but not in the sample
with information. In particular, assortment attributes, such as frozen,
canned, or bagged products negatively affect consumer welfare when
they are statistically significant. Respondents have a strong preference
for the base category of fresh with shell.

Regarding the heterogeneity captured by the ML model, nearly every
standard deviation parameter is statistically significant, suggesting
considerable heterogeneity in consumers’ preferences for mussels;
however, some differences arise between models. For instance, the fro-
zen—-only meat standard deviation parameter is only statistically signif-
icant in the model with information disclosure. Similarly, bagged white
wine and fresh- only meat has significant heterogeneity in the sample
with information. Conversely, bagged with shell: butter and garlic has
significant heterogeneity only in the estimation sample without the
information.

3.2. Pooled estimations

Most results presented in the separate estimations remain in pooled
estimations (table 3). Some minor differences arise in the mean
parameter of shell size (large), which is statistically significant only in
pooled model B, or the standard deviation parameter in frozen-only
meat, which is only statistically significant in pooled model A.

Regarding the hypothesis testing, in pooled model A, we cannot
reject Hoa at 5 % significance, which implies that the g, of the ML model
for different information treatments are the same. Next, in pooled model
B, we rejected the Hyp null hypotheses. The latter indicates that although
the information disclosure does not statistically impact j, it does on the
scale parameters. As the scale parameter is a function of the variance of
the random term, it can be analyzed as a measure of the relationship
between the deterministic and random components of the indirect utility
function (Eppink et al., 2019); therefore, having different scale param-
eters could imply different choice precision among samples. Specifically,
as the scale parameter is higher than 1 in pooled model A, we can
suggest that the sample without information about OA makes more
precise choices than the sample with OA information.

3.3. Visual inspection

Next, we want to explore whether the statistical tests could be hiding
relevant parameter differences. In this regard, Fig. 2 presents the rela-
tionship between the model coefficients with and without information
disclosure. This figure reveals the differences visually between the es-
timates of the models. The more dispersed shade of the 45° line, and the
farther the parameters are from the 45° line, the less likely the param-
eters are equal. Fig. 2 is accompanied by a line for linear regression
considering the estimator of ordinary least squares (OLS) among the
coefficients. For example, attributes such as bagged - white wine are far
from the 45° line and even outside the line for linear regression. Another
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Table 2
DCE results separately estimating samples with and without information.
Without information disclosure With information disclosure

Coefficients Mean (b) Std. Err SD (o) Std. Err Mean (b) Std. Err SD (o) Std. Err
ASC_nopurchase —1.984%** (0.269) (0.267)
ASC_nopurchase*trust (0.153) (0.149)
ASC_nopurchase*hh _size (0.044) (0.043)
Price (0.074) (0.074)
Shell size (large) (0.072) (0.113) (0.073) (0.141)
Shell appearance (not acidified) (0.093) (0.114) (0.103) (0.118)
Meat color (yellow) (0.088) (0.113) (0.088) (0.113)
Texture (soft) (0.066) (0.161) (0.071) (0.16)
Taste-sea scent (moderate) (0.073) (0.146) (0.074) (0.132)
Nutritional composition (high) (0.08) (0.107) (0.078) (0.115)
Distance (low) (0.076) (0.119) (0.076) (0.121)
Frozen - only meat (0.171) (0.381) (0.184) (0.326)
Frozen - with shells (0.176) (0.309) (0.183) (0.297)
Canned - oil or water (0.177) (0.336) (0.187) (0.319)
Canned - hot sauce (0.192) (0.322) (0.177) (0.279)
Canned - green sauce (0.194) (0.345) (0.198) (0.332)
Bagged with shell - butter and garlic (0.173) (0.448) (0.168) (0.477)
Bagged - tomato (0.197) (0.388) (0.183) (0.302)
Bagged — white wine (0.168) (0.459) (0.186) (0.445)
Fresh - only meat (0.165) (0.414) (0.181) (0.298)
N 3816
log-likelihood —3365.524 —3388.804

Standard errors in parentheses.
™ p<0.01.
™ p < 0.05.
"p<o0.1.

As ML estimates a distribution of the parameters, we present the mean (b) and standard deviation (). Sociodemographic variables were interacted with the
alternative specific constant of the no purchase alternative (ASC_nopurchase), and we only show those that are statistically significant (trust in institutions and
household size).

Table 3

DCE results estimating pooled models.
Coefficients Coefficients Pooled model A Coefficients Pooled model B

Mean (b) Std. Err SD (op) Std. Err Std. Err SD (o) Std. Err

ASC_nopurchase (0.193) (0.178)
ASC_nopurchase*trust (0.106) (0.103)
ASC_nopurchase*hh _size (0.029) (0.029)
Price (0.053) (0.051)
Shell size (large) (0.049) (0.11) (0.048) (0.147)
Shell appearance (not acidified) (0.072) (0.094) (0.067) (0.084)
Meat color (yellow) (0.062) (0.089) (0.06) (0.076)
Texture (soft) (0.048) (0.128) (0.047) (0.143)
Taste-sea scent (moderate) (0.052) (0.097) (0.051) (0.077)
Nutritional composition (high) (0.055) (0.084) (0.054) (0.075)
Distance (low) (0.052) (0.091) (0.052) (0.082)
Frozen - only meat (0.126) (0.213) (0.12) (0.389)
Frozen - with shells (0.124) (0.271) (0.122) (0.229)
Canned - oil or water (0.125) (0.253) (0.126) (0.224)
Canned - hot sauce (0.131) (0.207) (0.124) (0.195)
Canned - green sauce (0.138) (0.234) (0.132) (0.228)
Bagged with shell - butter and garlic (0.123) (0.246) (0.124) (0.283)
Bagged - tomato (0.124) (0.287) (0.118) (0.291)
Bagged — white wine (0.126) (0.364) (0.123) 0.3)
Fresh - only meat (0.119) (0.213) —0.076 (0.118) (0.214)
Scale parameter (0.062) 1 (fixed)
N 7578
log-likelihood —6779.829 —6774.12
P-value chi square for HOA 0.062
P-value chi square for HOB 0.000

Standard errors in parentheses.
" p <0.01.
" p < 0.05.
“p<o.l.

As ML estimates a distribution of the parameters, we present the mean (b) and standard deviation (). Sociodemographic variables were interacted with the
alternative specific constant of the no purchase alternative (ASC_nopurchase), and we only show those that are statistically significant (trust in institutions and
household size).
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Fig. 2. Comparison of ML mean parameters: with and without disclosure in-
formation.

The more dispersed shade of the 45° line, and the farther the parameters are
from the 45° line, the less likely the mean parameters are equal. This figure is
accompanied by a linear regression line considering the estimator of ordinary
least squares (OLS) among the coefficients.

relevant difference between parameters is the frozen-with shells
format.” Both parameters present a larger negative effect on consumer
welfare when OA information is presented. In the case of bagged - white
wine, we hypothesize this effect is because consumers perceive white
wine as less able to hide any potential flavour change produced by OA
compared to hot sauce, butter and garlic or tomato (the other format
attributes statistically significant in both samples). For frozen-with
shells format, we hypothesize that consumers react to the change in
shell appearance due to OA since this format presents a more evident
impact of OA. In the margin, we observed that the cost parameter also
presents differences between parameters, and the implications of these
differences could seriously affect welfare measures.

In addition to the differences between mean parameters, information
provision may generate differences in the heterogeneity of the attributes
(see Fig. 3). Asin Fig. 2, Fig. 3 considers both the line of 45° representing
the equality of attributes and the line for linear regression considering
the OLS estimator among the coefficients. First, there is a remarkable
difference between the slopes of the regression line of Fig. 2 and Fig. 3.
The latter shows greater differences to the 45° line slope. Besides, at-
tributes such as canned hot sauce, and texture (soft) are farther from the
45° line and linear regression line.

This visual analysis indicates that almost every estimate is aligned
with the 45-degree line; then, they are similar between samples, with
few exceptions. Interestingly, they are not statistically different, but
these differences could have an effect on welfare measures. Therefore,
we calculate the WTP focusing on these differences, which include
bagged white wine and frozen: with shells, as they visually demonstrate
the most notable differences. Table 4 summarizes these calculations.
Notably, the WTP with information is greater than the WTP without
information.

4. Discussion and conclusions

We evaluated the effects of neutral information about OA using a
split-sample approach in a CE conducted in Chile. To determine the ef-
fects of information disclosure, we used the statistical procedure pro-
posed by Swait and Louviere (1993) to test differences between mean

> We did not include coefficients that were not statistically significant in at
least one of the samples.
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parameters, standard deviations, and scale parameter. A notable insight
derived from our results is that the statistical procedure to identify dif-
ferences between two SP models can conceal differences, which -
although not statistically significantly different from each other - could
still impact business or policymaker’s decisions.

Our results demonstrate that incorporating OA information does not
produce differences between mean parameters or standard deviations in
the ML estimation in statistical terms; however, it does in the scale
parameter. The choices made by respondents under the information
disclosure treatment were less precise (larger variance of the error term)
than the control group. This result is not unique in the literature (e.g.,
Eppink et al. (2019), Shr et al. (2019), or Czajkowski et al. (2016)). In
our case, we believe that OA information makes consumers less likely to
purchasing seafood, which can explain the lower choice precision in the
treated sample. Although we frame the experiment in terms of OA, we
argue that the setting could be insightful for other surveys covering
less-known environmental or climate-driven issues.

Furthermore, using visual instruments, we reveal differences in some
mean parameters, like bagged white wine, frozen: with shells, and price,
and standard deviation parameters like canned - hot sauce and texture
(soft). Interestingly, this visual analysis indicates that the impact of OA
information provision is higher in the heterogeneity of consumer pref-
erences than mean values.®

We also showed that these visual differences could imply large dif-
ferences in WTP, even larger than differences previously observed in the
literature; 204 % for bagged white wine and 173 % for frozen: with
shells. In the SP food-related literature, using (health or nutritional)
information disclosure demonstrates differences between 6 % and 17 %
in the WTP for seafood (Bi et al., 2016), 6 % of the premium for
genetically modified corn-fed beef (Li et al., 2004), a premium of 27.2 %
for low-saturated-fat cheese (Jvrum et al., 2012), and near 100 % for
healthy breakfast cookies (Gracia et al., 2009). We argue that these large
differences are mainly explained by the role of price/cost parameters.
Slight differences in these parameters (undetected by an overall statis-
tical analysis) could generate considerable differences in WTP estimates.
Therefore, providing a WTP confidence interval is vital to identify po-
tential treatment effects not captured in statistical tests.

This finding is critical for empirical applications. Not all studies test
different information treatments (or valuation questions framing);
therefore, their results are conditional on the specific information pro-
vided. This often-overlooked detail could significantly impact decisions
made by businesses or policymakers. Consequently, we emphasize the
importance of transparency regarding the exact information presented
in SP studies.

Additionally, our study provides new evidence of the effect of in-
formation in a middle-income country in the southern hemisphere for
seafood. Most previous studies are conducted in high-income countries
in the northern hemisphere (with Lebanon (Chalak and Abiad, 2012) as
an exception). We also innovated in terms of the food product studied.
The food products previously analyzed in the literature on information
disclosure include breakfast cookies, shawarma sandwiches, cheese,
fruit, vegetables, and meat. Only Bi et al. (2016) investigate the effect of
information provision in seafood using SP methods.

Finally, understanding OA’s impact on mussels’ attributes that are
relevant to consumers and identifying strategies to increase the
acceptability of mussels affected by OA are critical gaps to inform the
industries’ capacity to adapt to these stressors. For instance, in this
article, we show that disclosing OA information does not affect prefer-
ences for mussels in general terms, but it does in specific attributes and
in the precision of consumer responses. Many factors can explain this

6 While this study does not focus on the difference in the scale parameter,
Czajkowski et al. (2016) and Eppink et al. (2019) suggests a decomposition of
the scale parameter that allows characterizing this heterogeneity and could
provide a broader perspective on this difference.
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Fig. 3. Comparison of ML standard deviation parameters with and without disclosure information.
The more dispersed shade of the 45° line, and the farther the parameters are from the 45° line, the less likely the standard deviation parameters are equal. This figure
is accompanied by a linear regression line considering the estimator of ordinary least squares (OLS) among the coefficients.

Table 4
Willingness to pay comparison between samples.
WTP without WTP with WTP difference
information information (increase)
Bagged (white 1.04 3.14 2.11 (204 %)
wine) (in US$)
Frozen- with shells 0.82 2.23 1.41 (173 %)
(in US$)

The willingness to pay (WTP) measure was calculated as the ratio between the
attribute’s parameter and the price parameter. In Fig. 2, we only calculated the
WTP of attributes with relevant visual differences.

statistical insensitivity to OA. We believe that it could be explained by a
strong preference for mussels in Chile. Hence, the demand for mussels is
likely relatively inelastic to climate events and, additionally, due to a
lower awareness about climate change in the year the survey was con-
ducted. This raises an interesting question of how consumer preferences
have evolved as the awareness of the climate change crisis has increased.
However, we acknowledge that other design reasons can affect the re-
sults. For instance, we cannot ensure that every consumer interprets and
internalizes information in the same manner, or how familiar they were
with it before the CE.

Understanding the effect of information disclosure on SP is a com-
plex issue. Despite myriad studies investigating how knowledge, famil-
iarity, or fatigue affects the impact of information in SP (Hasselstrom

and Hakansson, 2014; Needham et al., 2018; Tienhaara et al., 2021), a
considerable amount of uncertainty remains regarding the impact of
such information. We assert that there is a gap of a complete and
detailed taxonomy of information treatments and goals in SP studies. In
some cases, information affects choices. In other, it does not. The latter
led to our conclusion that every SP study must clearly establish the ex-
pected intent of the information used. Some options are contextualiza-
tion (not expecting a change in parameters) or generating behavioral
changes (positive or negative). Subsequently, researchers must then
prove that the treatment has the intended role.
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