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found to be important determinants of choice and infor-
mation acquisition.
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environmental labels, halo effect, influence of beliefs, nutrition
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Consumers often form beliefs about credence attributes that are unsupported by the best available
evidence. These beliefs can persist precisely because the attributes are unverifiable even after con-
sumption (Lusk, 2018). Such phenomena might be particularly likely to occur for sustainability-
related claims and labels that are not tied to quantitative or verifiable outcomes. In particular,
consumers often associate organic labeled foods with outcomes that are scientifically untenable,
such as a heightened ability of organic food to aid weight loss relative to non-organic foods
(Prada, Rodrigues, & Garrido, 2016; Schuldt & Schwarz, 2010). That is, certain labels and claims
create a halo-effect, inducing consumers to believe they are better for health or the environment
than they actually are even in dimensions unrelated to the targeted claims (Campbell,
Khachatryan, Behe, Dennis, & Hall, 2014; Chandon, 2013; Durham, 2007; Schleenbecker &
Hamm, 2013). It is traditionally thought that credence attributes can be more effectively labeled
and marketed when there is standardization and third-party verification (Caswell &
Mojduszka, 1996; Darby & Karni, 1973). Might a standardized “sustainability facts panel” (SFL)
ameliorate the health and environmental halos that have been observed for organic food in the
form of reducing selection likelihood? The purpose of this research is to answer this question.

Food labels are commonly used in the United States as a method for relaying information about
food products. Examples of common food labels in the United States are the Nutrition Facts Label
(NFL) and production based labels such as the USDA organic label (Costanigro, Deselnicu, &
Kroll, 2015; Dumoitier, Abbo, Neuhofer, & Mcfadden, 2019; Guilabert & Wood, 2012; Van Loo,
Van, Nayga, Meullenet, & Ricke, 2011; Wartella, Lichtenstein, & Boon, 2010) At present, however,
there is no comparable label to provide consistent, objective information about other aspects of food
production related to sustainability metrics regarding environmental impact. Absent something like
a SFL, food manufacturers have utilized a host of claims and labels, including natural, cage free,
non-GMO, and organic, from which consumers likely infer sustainability-related attributes. That is,
consumers likely use labels, such as organic, to form beliefs about the sustainability of food
products. Organic foods command a price premium, in part, because many consumers per-
ceive them to be healthier (Aertsens, Verbeke, Mondelaers, & van Huylenbroeck, 2009;
Chen, 2009; Hjelmar, 2011; Schuldt & Schwarz, 2010; Zakowska-Biemans, 2011), tastier
(Aertsens et al.,, 2009; Hjelmar, 2011), more environmentally friendly (Chen, 2009;
Hjelmar, 2011; Kim & Chung, 2011; Lockie, Lyons, Lawrence, & Mummery, 2002), and more
animal-friendly (Harper & Makatouni, 2002; Hjelmar, 2011; Lockie et al., 2002). In some
instances, these beliefs may lead consumers to be less inclined to exercise or stick with a spe-
cific diet plan if they perceive organic products as intrinsically healthier (Schuldt &
Schwarz, 2010). Perceptions of environmental superiority may in turn bolster these prefer-
ences, thus we examine both health and environmental halo effects.
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Although scientific evidence suggests that organic production may be better for the environ-
ment in some dimensions and in some instances, outcomes are highly dependent on the com-
modity and metric, and in some metrics and circumstances, conventional foods outperform
organic (Gomiero, Paoletti, & Pimentel, 2008; Mondelaers, Aertsens, & van Huylenbroeck, 2009;
Trewavas, 2001). Evidence also shows that organic food items are not substantively more
nutritious than their conventional counterparts, though this perception persists among food
consumers (Smith-Spangler et al., 2012). We seek to understand whether providing scientific
information in the form of a food label with objective scientific data can alter the perceptions of
health and environmental quality attributed to organic products. Our primary hypothesis is that
providing objective scientific information in the form of standardized nutrition and sustainability
labels will decrease the likelihood of purchasing organic products, given the propensity above for
consumers to inflate organic's nutritional and environmental characteristics.

Although there have been many prior studies on consumer beliefs about and willingness-to-
pay (WTP) for organic versus conventional food, we have yet to be aware of previous
research on the effects of an objective facts label provision on choice and beliefs. Previous stud-
ies primarily focus on measuring WTP for products with organic labels accompanied by varying
information treatments that provide definitions (positive or negative) of organic production or
product-specific information regarding a specific attribute of the product rather than specific
scientific data about environmental outcomes (Bernard & Bernard, 2010; Gifford &
Bernard, 2011; McFadden & Huffman, 2017; Meas, Wuyang, Batte, Woods, & Ernst, 2015). This
study also adds to the growing literature seeking to understand the relationship between
consumer beliefs and food choice, particularly for organic foods (Costanigro et al., 2015; Lister,
Tonsor, Brix, Schroeder, & Yang, 2017; Lusk, 2018; Lusk, Roosen, & Bieberstein, 2014;
Malone & Lusk, 2017, 2018; Neuhofer & Lusk, 2021). Prior studies have identified that con-
sumer perceptions of the environmental impacts, nutritional quality, and taste of food products
are primary motivations for the purchase of products, especially for foods with a USDA organic
label (Costanigro et al., 2015; Malone & Lusk, 2017; Neuhofer & Lusk, 2021). These studies
primarily focused on information statements and general perceptions of organic labels and food
items. We measure the impact of beliefs related to the healthiness, taste, environmental impact,
and animal welfare of organic and non-organic food. As a manipulation check, we study how
these beliefs change after exposure to labels.

Although this paper focuses on organic food, the underlying question is broader. It most
likely applies to many other labels that do not explicitly provide scientific information but
rather provide information signaling that certain standards are met. Examples include Certified
Vegan, Certified Naturally Grown, and Certified Animal Welfare Approved (Certified Naturally
Grown, 2015; Certified Vegan, 2017). For non-food items, the Environmental Protection Agency
(EPA) runs the Energy Star certification, and Safer Choice labels (EPA, 2020). Although these
labels ensure certain objective standards are met, consumers often need help to ascertain this
information. Some labeling programs, such as EnergyGuide on appliances, provide quantitative
scientific information to consumers, albeit in a single dimension (Newell & Siikammki, 2014).

Unlike environmental labels, which provide signals or information in a single dimension,
the NFL offers information on the nutritional content and quality from multiple dimensions
(FDA, 1994; Newell & Siikammki, 2014). The NFL was created in the United States in 1990,
mandated for most food products in 1993, and fully implemented in 1994 (FDA, 1994), and was
recently updated in 2016. The updates to the NFL include a bolder and enlarged “calories”
section and updated sugars information to include “total sugars” and “added sugars”
(FDA, 2016). Nutrition labels are valuable to consumers in a few different ways. First, the label
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enables consumers to identify and switch from “unhealthy” to “healthy” foods. Some recent
studies suggest that exposure to the NFL encouraged healthier food purchases for products such
as yogurt, cereal, fruit juice, snack bars, bread, and ice cream (Fang, Nayga, Snell, West, &
Bazzani, 2019; Khandpur, Rimm, & Moran, 2020; Kim, Ellison, McFadden, & Prescott, 2021),
while for other products such as soda, cookies, and meat, food choices did not significantly
change (Graham & Roberto, 2016; Khandpur, Graham, & Roberto, 2017; Neuhofer et al., 2020)
Second, nutrition labels can allow consumers to maintain a consistent level of nutrition intake
while increasing their utility in other attributes like the flavor or environmental quality (Teisl,
Bockstael, & Levy, 2001).

Some literature suggests that the influence of new information depends on the degree to
which the new information conforms to prior beliefs (Huffman, Rousu, Shogren, &
Tegene, 2007; McFadden & Lusk, 2015). Bayesian decision theory states that when individuals
hold a prior belief and receive new information, they update beliefs by combining the prior
belief with the new information received; the degree of updating depends on the weights
attached to priors versus the new information. Traditionally, Bayesian decision theory would
predict that when new information is presented that conflicts with prior beliefs, the beliefs will
either remain unchanged (if the weight on prior beliefs is high) or move in the direction of the
provided information. In some circumstances, however, violations of Bayesian decision theory
occur due to various cognitive biases (Charness, Karni, & Levin, 2007; Charness & Levin, 2005;
Kahan, Jenkins-Smith, & Braman, 2011; McFadden & Lusk, 2015; Plous, 1991; Rabin &
Schrag, 1999).

People tend to be conservative in their beliefs as they over-weight their subjective prior beliefs in
favor of new contradicting information (McFadden & Lusk, 2015). Confirmation bias is one of the
primary cognitive biases that occur when we interact with new information with prior beliefs. Con-
firmation bias occurs when an individual interprets the content of the new dissenting information
to conform to their prior beliefs (Bronfman et al., 2015; Kappes, Harvey, Terry Lohrenz, Montague, &
Sharot, 2020; Lord, Ross, & Lepper, 1979; McFadden & Lusk, 2015; Nickerson, 1998; Plous, 1991;
Talluri, Urai, Tsetsos, Usher, & Donner, 2018). Prior studies have determined that confirmation bias
is prevalent for beliefs in many controversial political and scientific issues, such as capital punish-
ment (Lord et al., 1979), the safety of nuclear technologies (Plous, 1991), genetically modified food
(McFadden & Lusk, 2015), and climate change (Kahan et al., 2011; McFadden & Lusk, 2015). These
studies show that confirmation bias can be so strong that it can lead individuals to either misinter-
pret new information or selectively read studies and related factual information to bolster prior
beliefs even when the studies are either neutral or contrary with their position (Kahan et al., 2011;
Lord et al., 1979; McFadden & Lusk, 2015; Plous, 1991). Kappes et al. (2020) found that respondents
strengthened their prior beliefs when their partner in the experiment shared the same belief and
had high confidence. Moreover, studies show that prior decisions can decrease sensitivity to new
information and affect how future decisions are processed (Bronfman et al., 2015; Talluri
et al., 2018).

To merge these themes of the influence of nutrition information and environmental percep-
tions, we explore a new label format that conveys nutritional and environmental data in some-
thing we refer to as a sustainability facts label (SFL). Currently no labels exist that combine
these important scientific data in a succinct manner akin to the NFL. To measure the label's
effectiveness, we conducted a survey with a nationwide sample of U.S. milk consumers who
were randomly assigned to different treatments that varied the presence and type of label. Milk
was selected as the product of interest due to its popularity and the abundance of studies that
have analyzed the environmental impacts of milk production in the form of life cycle analyses
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(Capper & Cady, 2020; Capper, Cady, & Bauman, 2009; Naranjo, Johnson, Rossow, &
Kebreab, 2020; Thomassen, van Calker, Smits, Iepema, & de Boer, 2008).

1 | METHODS
1.1 | Label design

This paper explores the effects of a SFL designed to visually resemble the NFL. NFLs are
mandatory labels displaying nutritional data in a concise way that enables” apples-to-apples”
nutritional comparisons between products. The SFL analyzed in this paper is designed to
accomplish a similar outcome insofar as allowing individuals to make “apples-to-apples” rela-
tive comparisons between products with respect to the environmental and animal welfare
impacts associated with the production process.

The nutritional content between conventional and organic milk is very similar, and any
observed differences between conventional and organic are mostly found in micronutrients that
are not typically included in SFLs (Smith-Spangler et al., 2012). The nutritional data were col-
lected from the FDA nutritional database, and the values for calories, total fat, cholesterol,
sodium, total carbohydrates, and protein were included on the label (USDA ARS, 2021).

The SFL data were derived by reviewing previously published life-cycle analyses (LCAS).

The numbers collected and averaged were for both conventional and organic production in the
United States, and European Union (EU) countries such as, the Netherlands, and Germany, from
2001-2020 (Capper et al., 2009; Capper & Cady, 2020; de Vries & de Boer, 2010; Thomassen
et al., 2008). International estimates from developed nations were used for two primary reasons,
one is that particularly for organic milk there is a lack of life cycle analyses conducted on US based
farms. The second reason is that due certification similarities and equivalency agreements between
the US and EU, the organic certifications and production methods are similar and in most cases the
certifications are jointly recognized across nations trading (USDA AMS, 2016; USDA AMS, 2022).
The environmental metrics chosen were global warming potential (GWP), energy use, land use,
water use, and an animal welfare measurement. These metrics were chosen due to their promi-
nence in life cycle analysis, as well as the heterogenous impacts to show strengths and weaknesses
between organic and conventional production. The values are estimated from cradle to farm gate,
and the units were converted to impacts per kilogram of milk. GWP values for organic and conven-
tional production are very similar, in part because of the greater milk production per cow associated
with non-organic. Energy use refers to the consumption of energy used in the production process
from inputs such as electricity, and is measured in megajoules (MJ) per kilogram of milk. The
review suggests that organic production uses less energy inputs than conventional alternatives.
Land use is the amount of total land used in production to produce a unit of milk, including land
used in production of the feed. According to the review, the amount of land used in organic produc-
tion is higher than in conventional production. Water use is the amount of water inputs used in
production for operations such as feed production, hydration, and waste water. The value is an
aggregate sum of irrigation (blue), rainfall (green), and waste (gray) water used to produce a unit of
milk. The water use between conventional and organic production is similar, though the literature
on water use in dairy production is sparse.

We used the scientific units in LCAs because evidence suggests that consumers interpret
standard LCA units with higher accuracy over simplified communication styles such as values
converted to popular references and standardized units (Vizzoto, Testa, & Iraldo, 2021).
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We know for example that with regards to energy use, consumers are more likely to think in
terms of wattage rather than megajoules, however, consumers likely do not have alternative
explanations to help understand LCA units (Vizzoto et al., 2021). This may in turn lead to con-
sumers treating LCA estimates with simplistic interpretations that are dimensionless and unidi-
rectional (less is better) (Vizzoto et al., 2021). This in turn allows for more accurate comparisons
between products when using the SFL. Additionally, some research suggests that consumer WTP
was higher for visual displays of environmental data than labels (Schmiess & Lusk, 2022).

The final value was an animal welfare measurement which was estimated from the COWEL
ratings model. The COWEL ratings contain information on various animal welfare attributes
such as, number of resting places, feed quality, bedding materials, water quality, dehorning, and
air quality (Ursinus et al., 2009). These ratings were not generated from LCA metrics and instead
estimated based on the USDA organic certifications for dairy (USDA, 2022) according to the
framework laid out in Ursinus et al. (2009). The traditional ratings are scored from a value of
0-313, but for our ratings, we re-scaled the score to range from 0 to100. Additionally, unlike the
other metrics, this is an aggregate score and not based on serving sizes like the other metrics in
the SFL. Organic has a higher animal welfare score according to the COWEL model. Figure 1
shows the NFL used in the survey, Figure 2 shows the SFL used, and Figure 3 shows the combi-
nation of both labels. In the figures we show the image of the labels for the 2% fat, organic milk.

1.2 | Data collection

An online Qualtrics survey of milk consumers was conducted in March of 2021 using a nation-
ally representative sample of the US population. The final dataset consists of 2000 respondents

FIGURE 1 Example NFL: Organic, 2% Milk.
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FIGURE 2 Example SFL: Organic, 2% Milk.

randomly assigned to different treatments. To qualify for the survey, participants had to state
that they purchase dairy milk at least once every few months and shop for at least half the gro-
ceries in their household. The experimental flow is shown in Figure 4, and the means of the
variables used in analysis are in Table 1.

1.3 | Survey design

The focal part of the survey asked respondents to make a choice between two different milk
options, an organic and non-organic (conventional) gallon of milk. First, the participants made
a choice with no label information (see Figure 5). This served as the control choice in which the
participants were asked to make a decision between organic and conventional milk with no
additional information outside of prices and the organic label. Next, the participants were ran-
domly assigned to one of three different information treatments to make a second choice, where
the milk options had one of the following labels attached (1) the NFL only, (2) the SFL only, or
(3) and both the NFL and SFL (example in Figure Al). In addition to the information treat-
ments, the participants were divided into two different price treatments that varied by price of
organic milk between $3.25 or $5/gallon; the conventional milk price was held constant at
$3/gallon. Prices were estimated based on data from the USDA Agricultural Marketing Service
(AMS) from retail prices for the two calendar years prior to the survey of 2019 and 2020. The
prior 2 years were used due to potential price increases caused by the supply chain disruptions
of the COVID-19 pandemic in 2020. We selected a price for organic from the lower tail and
upper tail of the price distribution. Prices only varied across subjects, but were the same for
each respondent for the initial and subsequently labeled choice. In summary, we utilized a
partial within-subject, partial between-subject 2 x 3 x 2 design: (Presence of labels: present
vs. absent; within-subject) x (Label type: NFL only vs. SFL only vs. NFL + SFL; between sub-
ject) x (Organic price; $3.25 vs. $5; between subject). Because different subjects have different
preferences for milk fat content which affects the content of the NFL label, prior to the choice
questions, we asked people their preferences for milk-fat and then we showed them choices
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FIGURE 3 Example of Both Labels Combined: Organic, 2% milk.
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Select Milk Type Whole

| | | |
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FIGURE 4 Experimental Flow.

corresponding to their preferred milkfat (either whole or 2% milk). The milkfat was always the
same for organic and non-organic options for a given subject.

Because of the within-subject nature of a portion of our design, possible concerns about
order effects may arise. As such, we assigned one group of subjects to a treatment in which they
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TABLE 1 Overview of variables used in data analysis.

Variable name

SFL

NFL

Both labels

Price

Two percent versus whole

Taste

Safety

Calories

GHG emissions

Land and water use

Price

Protein

Animal welfare

Environmental impact

Taste Difference

Safety Difference

Calories Difference

GHG Emissions Difference
Land and Water Use Difference
Cost Difference

Protein Difference

Animal Welfare Difference
Environment Difference

Male

Definition Mean

1 if choice made in SFL treatment rather than 0.342
control

1 if choice made in NFL treatment rather than 0.341
control

1 if choice made in both label treatment rather 0.312

than control

$3 for non-organic; $3.25 or $5 for organic $1.112
depending on treatment

1 if respondent prefers two percent rather than 0.647
whole

“Organic milk tastes better than non-organic 2911

milk” Likert value from 1-5, 1 represents
“strongly disagree”, 5 represents “strongly
agree” (Prior to information)

“Organic milk is safer to consume than non- 3.035
organic” Same format as “Taste”.

“Organic milk has a lower calorie content than 2.824
non-organic” Same format as “Taste”

“Organic milk produces fewer greenhouse gas 3.038
emissions than non-organic” Same format as
“Taste”

“Organic milk production uses less land and 2.968

water than non-organic” Same format as
“Taste”.

“Organic milk is more expensive than non- 4.082
organic” Same format as “Taste”.

“Organic milk has a higher protein content than 2.979
non-organic” Same format as “Taste”.

“Animal welfare in organic production is superior 3.210
to non-organic” Same format as “Taste”.

“Organic milk is better for the environment than 3.226
non-organic” Same format as “Taste”.
Value from —4 to 4 0.008
Value from —4 to 4 0.015
Value from —4 to 4 —0.059
Value from —4 to 4 0.075
Value from —4 to 4 0.082
Value from —4 to 4 —0.016
Value from —4 to 4 —0.067
Value from —4 to 4 0.069
Value from —4 to 4 0.063
1 if male rather than female 0.509
(Continues)
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TABLE 1 (Continued)

Variable name Definition Mean
Young 1 if young (under 35) rather than middle age (35- 0.155
64) or senior (65+)
Middle Age 1 if middle age (35-64) rather than young (under 0.379
35) or senior (65+)
Married 1 if married rather than single, divorced or 0.634
widowed
HH Size Value from 1-5, any household larger than 5 is 2.256
considered a 5
Northeast 1 if in Northeast US (NY, MA) rather than 0.234
Midwest (IL, IN, WI), South (FL, GA, LA), or
West (CA, WA)
Midwest 1 if in Midwest (IL, IN, WI) rather than Northeast 0.235
(NY, MA), South (FL, GA, LA), or West (CA,
WA)
South 1 if in South (FL, GA, LA) rather than Midwest 0.362
(IL, IN, WI), Northeast (NY, MA), or West (CA,
WA)
College 1 if college educated or higher rather than less 0.549
Food Stamps 1 if on SNAP (food stamp) program or not 0.150
Low Income 1 if low income (<$40,000) rather than middle 0.256
income ($40,000-$99,999) or high income (>
$100,000)
Middle Income 1 if middle income ($40,000-$99,999) rather than 0.459
low income (<$40,000) or high income (>
$100,000)
Liberal 1 if liberal rather than conservative or centrist 0.362
Conservative 1 if conservative rather than liberal or centrist 0.397
Hispanic 1 if Hispanic ethnicity than not 0.045
Non-White 1 if non-white racially (African-American, Asian, 0.123

Native American etc.) than white

did not see the initial unlabeled choice and they only saw the choice that included combined
SFL + NFL label.

In addition to the choices, the participants were asked to rate their strength of preference
for the organic option on a 0-100 sliding scale, where 0 represented organic would certainly
not be purchased, and a 100 represented organic would be purchased for certain. This question
captures a continuous measure of intensity of preference beyond the binary choice.

At different points of the survey participants were asked questions regarding their beliefs of
organic versus conventional milk along dimensions related to nutrition, environmental impact,
and animal welfare. The same belief questions were asked both before and after the provision
of the NFL or SFL labels (Figure A2). These data allow us to conduct a manipulation check to
determine whether beliefs were impacted by the label information. Comparative beliefs
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FIGURE 5 Control Choice Example with Sliding Scale.

between organic and conventional milk were measured for taste, food safety, calorie content,
GHG emissions, land and water use, price, protein content, animal welfare, and environmental
impact. Beliefs are measured on a 1 to 5 scale, where 5 indicates a belief that organic is much
better than non-organic, and a 1 indicates a belief that non-organic is much better than organic
on the underlying dimension of interest. These beliefs were then used in turn to estimate the
effects of the SFL and NFL on changes to respondent beliefs, and used in models estimating
changes in choice behavior patterns. A Likert scale was chosen due to its common use in the
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literature for simplicity of estimating beliefs (Malone & Lusk, 2017; Malone & Lusk, 2018;
Neuhofer & Lusk, 2021).

1.4 | Econometric models

Random utility theory suggests an individual's utility for a choice alternative is derived from the
attributes of the product (McFadden, 1974). The indirect utility participant i derives from milk
option j in treatment ¢ is denoted as:

Vi = ﬂijt * +ay; * Pricej + g, (1)

where f3; represents an alternative specific constant, which indicates the utility of organic or
conventional milk; Price; is the price of milk options j in treatment f, a;; is the marginal disutil-
ity of the price, and & is a stochastic term assumed to be known to the individual but unknown to
the analyst. Because each alternative specific constant is not uniquely identified, we normalize the util-
ity of non-organic to zero, meaning 3, is the utility of organic relative to non-organic. To explore the
impact of the labels on likelihood of choosing organic (and to determine whether people's preference
for fat content affected the likelihood of choosing organic), we re-specify the alternative specific con-
stant as follows: 3 = 0oy + 614 * NFLj + 64 * SFLj + 034 % Both; + p; * TwoPercent;; 0o,; indicates the
preference for organic versus non-organic when no labels are present; 61y, 654, and 654 indicate
how the utility of organic versus conventional changes when the NFL, SFL, or both labels are
present; NFL;, SFL;, Both;, are indicator variables for presence/absence of a label, p,; indicates
how preference for organic milk shifts when a subject's preference is for 2% versus while milk.

The utility function in (1) can be estimated using both the discrete choice data and the data
from the continuous 0-100 sliding scale. A binary logistic model is estimated for the binary
choice data, and an OLS model is used for the sliding scale. Because each respondent made two
choices (before and after the introduction of labels), standard errors are clustered at the individ-
ual level. To account for preference heterogeneity, we also employ random effects regressions
where 6 is assumed normally distributed in the population with 1000 Halton draws.

In addition to the base specification in equation (1), we further consider the extent to which
choices are affected by beliefs (and belief change) using approaches similar to that in Lusk,
Schroeder, and Tonsor (2014). In particular, belief variables are added to the f; term. We
included the prior belief perceptions of taste, food safety, calories, greenhouse gas emissions,
land and water use, price, protein, animal welfare, and environmental impact. This allows us to
understand if stronger perceptions of these characteristics of organic relative to conventional
increase the likelihood of organic selection. We also consider specifications where S, is further
expanded to include demographic variables in the appendix (Tables A1-A3).

Additionally, to aid in estimating the potential reductions in health and environmental
halos, we compared the belief values both before and after exposure to the labels. A significant
positive difference would indicate that exposure to the label strengthened the perception, thus
indicating an increase in the perception that organic is superior to conventional, and a signifi-
cant negative difference would imply that exposure to the NFL or SFL reduced the perception
that organic was superior to conventional milk.

In addition to the structural random utility model, we also explore a reduced-form specifica-
tions of choice change to closely examine the impact of the prior and posterior beliefs on choice
behavior. Respondents are divided into one of four categories according to their choice patterns:
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(1) switched from organic to conventional; (2) switched from conventional to organic; (3) chose
organic both times; or (4) chose conventional both times. We estimate a multinomial logit model
(MNL) to determine how belief changes explain these choice patterns. First, we estimate the
model with the prior beliefs only (i.e., the beliefs measured prior to the introduction of SFL or
NFL labels) to explore how confirmation bias may affect choice patterns. Next, we re-estimate this
model considering only the changes in beliefs to estimate the effects of halo affirmations or reduc-
tions on choice behavior. Our last estimation includes both the prior beliefs and changes in beliefs
to capture the effects of both the prior perceptions and halo affirmations (reductions) on choice
behavior.

2 | RESULTS

Summary statistics associated with propensity of choosing organic in different treatments are
shown in Table 2. Respondents were more likely to choose organic in the low price treatment
(39-45%) than in the high price treatment (17-22%). The percent of subjects choosing organic
increased slightly after exposure to the labels. A chi-square test of independence showed that a
significant number of people changed choice either from organic to conventional or conven-
tional to organic after exposure to the label. Further regressions were conducted to examine the
isolated effects of the label on choices.

The sliding scale results similarly show that the participants favored organic in the control
choice in the low price treatment (47-53%) more than in the high price treatment (28-35%) (see
Table 3). In the high price treatment, some significant differences were observed in preferences
for organic after exposure to the label. In the high price treatment, the likelihood of selecting
organic fell after exposure to the NFL; however, organic purchase likelihood increased follow-
ing exposure to the SFL. We did not observe any significant differences in the mean preferences
after exposure to the labels for the treatment that saw both labels or for any of the groups in the

TABLE 2 Percent of participants who selected organic in each treatment before and after exposure to label

information.

Treatment/choice N Before labels After labels Difference p-value

High price
NFL 220 18.18% 20.45% 2.27% 0.0001
SFL 226 17.26% 21.24% 4.78% 0.0001
Both Labels 207 21.74% 26.57% 3.57% 0.0001
No Control (Both) 212 21.23%

Low price
NFL 232 40.95% 40.95% 0.00% 0.0001
SFL 227 44.49% 47.58% 2.78% 0.0001
Both Labels 213 39.44% 43.66% 4.47% 0.0001
No Control (Both) 229 39.74%

Note: A chi-square test of independence is used to test the null that choice of organic is independent of presence/absence of
label.
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TABLE 3 Mean response of sliding scale preference intensity for organic by treatment before and after
exposure to information.

Treatment/response N Before labels After labels Difference p-value

High price
NFL 220 31.945 29.691 —2.255 0.021
SFL 226 28.770 31.212 2.443 0.020
Both Labels 207 34.971 36.391 1.420 0.269
No Control (Both) 212 36.245

Low price
NFL 232 49.560 48.578 —0.983 0.339
SFL 227 52.313 50.278 —2.035 0.177
Both Labels 213 47.582 49.981 2.399 0.077
No Control (Both) 229 50.000

Note: A within-subject, paired t-test is used to test the null that the mean response on the sliding scale is the same before and
after the provision of the label.

TABLE 4 Base effects of labels on likelihood of binary organic selection.

Variable/model Base logit Random effects logit
Intercept (Utility of Organic vs. non-Organic) —0.116 (0.132) —0.392 (0.279)
Standard Deviation of Random Intercept - 8.284 (0.459)

SFL 0.296** (0.103) 0.950** (0.252)
NFL 0.131 (0.105) 0.483 (0.263)

Both Labels 0.242* (0.108) 0.914** (0.251)
Price —0.541** (0.069) —1.980** (0.333)
Two Percent versus Whole —0.407** (0.119) —1.514** (0.146)

—2 Log Likelihood 3158.361 2291.636

AIC 3146.361 2305.600

Note: A * denotes significance at the 5% level, and ** denotes significance at the 1% level. The values in () denote standard
errors, which are clustered at the individual level. In the random effects logit, the third value is the variance estimate of the
random intercept term, followed by its standard error.

low price treatment. The initial summary results in Tables 2 and 3 do not provide much support
the hypothesis that SFL labels reduce the likelihood of organic selection, however, it is impor-
tant to further consider approaches that control for fat-content preferences and price-levels, and
to explore whether labels affected beliefs.

Table 4 reports random utility estimates using choice data. Results reveal relatively low WTP
for organic versus non-organic in the control treatment without labels. A simple WTP estimation
is taken by dividing the ASC by the negative effect of the price difference. WTP for organic versus
non-organic ranges from (—0.12/0.54) = —$0.22 gallon to (—0.39/1.98) = —$0.20/gallon across
the two model specifications of the base logit and the random effects logit for consumers who pre-
fer whole milk without exposure to labels. While these values are small, they are not inconsistent
with previous estimates suggesting not all consumers prefer organic (Kim, Lusk, & Wade
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TABLE 5 Base effects of labels on organic sliding scale preference intensity.

Variable/model

Intercept (Utility of Organic vs. non-Organic)

Standard deviation of random intercept

SFL

NFL

Both Labels
Price

Two Percent versus whole

OLS
55.094** (2.223)

1.180 (1.581)
—0.764 (1.575)

1.215 (1.669)
—9.921** (1.134)
—5.295% (2.085)

% AAEA WiLEY- L *

Random effects model
55.102** (1.005)
12.710%* (0.100)

2.072 (0.902)
—1.819 (0.938)
1.362 (0.884)

—9.914*%* (0.494)

—5.295% (2.050)

R? 0.059

Note: A * denotes significance at the 5% level, and ** denotes significance at the 1% level. The values in parentheses denote
standard errors, which are clustered at the individual level.

TABLE 6 Difference in mean belief perceptions before and after exposure to label treatments.

Variable/treatment NFL SFL Both labels

Difference
Taste —0.002 0.009 0.019
Safety —0.009 0.049 0.005
Calories —0.179** 0.049 —0.045
GHG —0.086* 0.168** 0.150**
Land/Water Use —0.027 0.121* 0.155%*
Price —0.033 —0.004 —0.010
Protein —0.126™* 0.071* —0.152**
Welfare —0.027 0.119** 0.119**
Environment —0.044 0.163** 0.071*

Note: Each row designates the average difference in the beliefs before and after exposure to the label on a 1 to 5 scale, where 1
indicates conventional is better and 5 indicates conventional is better. A paired t-test is used to measure if the difference in
means is significantly different from zero. A * denotes significance at the 5% level and ** denotes significance at the 1% level.

Brorsen, 2018; Lusk, 2011). When accounting for heterogeneity via a random effects specification,
we observe a standard deviation of 8.284, implying a significant stratification in the individual
utility for organic milk absent any labels. Respondents who selected from 2% milk were signifi-
cantly less likely to purchase organic than those purchasing whole milk. Estimates indicate pref-
erences for organic increased after viewing the SFL, and the effect becomes stronger when
accounting for individual heterogeneity with random effects. The random-effects specification
also indicates the combination SFL + NFL label was associated with an increase in utility for
organic versus conventional. These findings are the opposite of that hypothesized, which was that
the introduction of the SFL and NFL would significantly decrease the likelihood of organic
purchase.

Table 5 shows random utility estimates using the sliding scale question data as the outcome
of interest. Note the estimates are in “probability space” rather than “utility space.” The con-
stant term indicates the probability of choosing organic in the control (i.e., no label) treatment
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for respondents who prefer whole milk. In the OLS specification, this intercept is 55.09, indicat-
ing a slight preference for organic over non-organic. The price difference that would induce the
average consumer to have the same probability of buying organic versus non-organic under the
generic OLS (i.e., consumers’ WTP for organic) is (55.09-50)/9.92 = $0.51/gallon, while under
the random effects specification we observe a WTP of (55.10-50)/9.91 = $0.51. In the random
effects specification, we also observe a standard deviation of 34.472 similarly implying a signifi-
cant stratification in preferences for organic absent the labels. Consistent with the binary choice
regressions, we observe significant negative price effects and find that consumers selecting from
2% options had weaker preferences for organic than those selecting from whole milk. Results
indicate provision of the NFL and SFL did not significantly affect the likelihood of choosing
organic.

Given that the analyses in Tables 4 and 5 show little support for the hypothesis that provi-
sion of “objective” nutritional and sustainability data reduces health and environmental halos
associated with organic, we must ask whether our results pass manipulation checks. That is,
did the provision of SFL and NFL labels even change people's beliefs in the anticipated direc-
tions? We observed changes in several beliefs after exposure to the labels, with the general trend
showing that respondents significantly altered their beliefs in areas explicitly shown in the label
they were exposed to (Table 6; Table A4). For example, in the treatment where subjects viewed
the NFL only, we observe significant decreases in the perception that organic milk has fewer
calories and more protein than conventional alternatives according to a within-subject t-test, as
calories and protein are visible in the NFL. Additionally, though unrelated to the NFL itself, the
participants decreased their perception that organic milk production emitted fewer greenhouse
gasses than conventional alternatives, suggesting evidence of a halo effect as beliefs in one
dimension spill over into another. In the SFL only label treatment, there were significant
increases in the perception that organic milk production is superior to conventional in the met-
rics of greenhouse gasses, land and water use, animal welfare, and general environmental
impact, which are the focal points of the SFL information content. Interestingly, the perception
that organic has more protein content than conventional alternatives significantly increased on
average. This may provide further evidence of a halo effect spilling over from one dimension to
another. In the treatment where subjects viewed both labels effects are similar to the SFL treat-
ment, with increases in the perception of organic in environmental impacts and animal welfare.
In the combined label treatment, we also observe similar effects to the NFL treatment in that
participants decreased their perception that organic milk alternatives have more protein con-
tent than conventional alternatives.

2.1 | Effects of beliefs on choice change

Our final set of models examine the effects of the participants’ prior and posterior beliefs on
choice behavior using reduced form approaches (Table 7). Further reduced form estimates of
the effects of the beliefs can be found in the (Tables A1-A3). For the dependent variable of the
MNL model each respondent is placed into one of four choice bins based on how their behavior
changed or did not change over the course of the two binary choice decisions made. The bins
were divided as follows: (1) switched from organic to conventional, (2) switched from conven-
tional to organic, (3) remained organic, and (4) remained conventional. Each of the estimates
can be interpreted as the likelihood of choice pattern (1), (2), or (3) relative to choice pattern
(4) in which consumers chose convention before and after information. When controlling only
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for the prior beliefs, respondents with a higher perception of organic in regards to environmen-
tal impact were more likely to switch from organic to conventional rather than remain conven-
tional. Additionally, respondents with a higher prior perception of taste and land and water use
were more likely to remain organic rather than remain conventional.

Next, we estimated the model when only considering the changes in beliefs before and after
the information treatment. Respondents who increased their perception of GHG emissions and
land and water use from organic were less likely to switch from organic to conventional rather
than remain organic. As the perception of safety and animal welfare of organic increase after
exposure to the labels, respondents were more likely to switch choices from conventional to
organic.

When adding prior beliefs, changes in beliefs, treatments, and demographic variables to the
model, we observe that respondents who have a higher prior taste perception of organic were
either more likely to switch from organic to conventional, remain organic, or switch from con-
ventional to organic rather than remain conventional. Those who had a higher prior perception
of organic safety were more likely to remain organic or switch from conventional to organic
than remain conventional. Respondents with a higher prior perception of GHG emissions were
less likely to remain organic than remain conventional, while those with a higher prior percep-
tion of land and water use were more likely to switch from conventional to organic than remain
conventional. Those with a higher prior perception of animal welfare and environmental
impact of organic were more likely to have selected organic both times than conventional twice.
With regards to the changes in beliefs, respondents who increased their perception of taste were
more likely to remain organic or switch from organic to conventional than remain conven-
tional, while those that increased their perception of safety were more likely to have switched
from conventional to organic or remain organic than remain conventional. Respondents who
increased their perception of land and water use were less likely to switch from organic to con-
ventional than remain conventional. Those that increased their perception of animal welfare
were more likely to either switch from conventional to organic or remain organic rather than
remain conventional, and respondents who increased their perception of environmental impact
were more likely to remain organic than remain conventional. Few significant differences
occurred in behavior across the label treatments, but respondents in the treatment that viewed
both labels were more likely to have switched from conventional to organic than remain con-
ventional. Those in the high price treatment were less likely to be in any choice bin other the
base of remaining conventional. A few differences were observed between varying demo-
graphics as males were less likely than females to have switched from conventional to organic
rather than remain conventional. Additionally, young respondents were more likely to have
switched from organic to conventional or switch from conventional to organic than older
respondents. The only difference in geographic region was that respondents from the Midwest
(IN, OH, IL, etc.) were less likely to be in the remain organic choice bin than those from the
Western United States (CA, WA, OR etc.). Finally, Hispanic respondents were less likely to be
in the remain organic bin and non-white respondents were more likely to choose organic twice
than remain organic.

3 | CONCLUSIONS

Our results show that the labels had inconclusive effects on choice decisions for both the binary
choice and the sliding scale choice (Tables 4 and 5). The within-subject choice models show
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that respondents were more likely to select organic milk in the binary choice when exposed to
the SFL. Controlling for random effects showed that respondents were more likely to choose
organic when exposed to both labels. The most significant effects on choice from the within-
subject models were from the price difference. As is expected in economic theory as the price
difference between the organic and conventional options increased, we observed a lower likeli-
hood of organic purchase. The results from the sliding scale question showed less significance
overall in the labels, but, when controlling for random effects those exposed to the SFL only
increased their preference for organic. We also observe a strong negative price effect and strong
effects for 2% milk as these respondents had a lower value for organic on average than those
selecting from whole milk.

In general, the beliefs regarding the nutrition elements move in the expected direction.
Those exposed to the NFL or both labels that viewed nutrition information significantly
decreased their perception that organic has lower calorie content and more grams of protein
than conventional alternatives. With regards to environmental metrics we observe the opposite
effect. We initially hypothesized that these perceptions would decrease as the label reflects that
there are minimal differences in the overall environmental impact between conventional and
organic milk. The mean differences show that the respondents on average who viewed the SFL
labels increased their perception that organic milk production emitted fewer greenhouse gasses,
used less land and water, and was better for the environment. With regards to animal welfare
we observe an increased perception which is expected given the label design.

Some insight into the phenomena observed in this study can be gained by the between sub-
ject models that show the effects of the beliefs on choice behavior. The effects on changes in
choice show some evidence of confirmation bias in certain groups, particularly those that
remained organic as these respondents relied significantly more on prior beliefs than those that
chose conventional twice. Significant prior beliefs included the taste, safety, and GHG emission
perceptions. Additionally, the respondents that remained organic strengthen their environmen-
tal perception of organic.

Previous literature provides some insight into these results. Consistent with prior NFL stud-
ies the revised label has mixed effects on purchase intentions, with most evidence suggesting its
use for products in which the healthiness of them is ambiguous like yogurts (Fang et al., 2019),
and cereals (Grebitus & Davis, 2017), while other products where the healthiness or lack thereof
is commonly known such as sodas (Neuhofer et al., 2020), and potato chips (Grebitus &
Davis, 2017) the label did not influence purchasing decisions much. It is possible that the labels
provide utility in other ways, in that by showing the consistent health metrics between them,
the label is confirming that organic is not a worse alternative in healthiness, and the consumers
seek utility from other product attributes (Teisl et al., 2001).

It is unclear why the environmental perceptions associated with organic milk did not
decrease with the introduction of the SFL. Environmental superiority is a commonly cited rea-
son for organic preferences (Chen, 2009; Hjelmar, 2011; Kim & Chung, 2011; Lockie
et al., 2002). We designed the SFL to reflect the scientific data that suggests that organic milk is
not necessarily superior to conventional alternatives in its environmental impact (de Vries & de
Boer, 2010; Thomassen et al., 2008). The results from the beliefs reflected the opposite as
respondents that saw the SFL strengthened their perception of environmental superiority. This
confirmation bias was reinforced by results from the MNL models. The label did not show that
organic milk production performed better on metrics like general environmental impact yet the
perception from respondents indicated these beliefs were reinforced and even strengthened.
Prior studies show that confirmation bias can lead to a misinterpretation of evidence leading
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individuals to conform new information to solidify a prior belief (McFadden & Lusk, 2015;
Rabin & Schrag, 1999). It is also possible that the respondents have preferences for organic for
different reasons than its perceived environmental benefits and the SFL allows them to select a
product of similar environmental impact while seeking utility in other product attributes (Teisl
et al., 2001). One example, may be that consumers placed a higher value on animal welfare in
production than environmental attributes, as consumer concern for animal welfare has
increased in recent years. Another potential reason for the belief discrepancies may be that the
consumers did not fully understand the LCA data, and it is possible that other unit approxima-
tions should be considered for a SFL (Vizzoto et al., 2021).

These results suggest that assuming a preference for organic, nutritional, and environmental
information that show direct scientific data between conventional and organic do not significantly
alter preferences. It is possible that other unobserved attributes of organic milk could be contribut-
ing to the increased likelihood of purchase after SFL exposure, and the SFL allows consumers to
maintain these preferences while not sacrificing environmental impact. It is also possible that the
information in the label was misinterpreted by participants and they did not see the link between
the beliefs and the scientific information presented in the label. Additionally, the information pres-
ented in the SFL may not be a primary focus of the participants when making selections. Future
research could include an emphasis on environmental messages rather than scientific data, or dif-
ferent unit approximations in a similar SFL format. An example of a different unit approximation
may be “carbon emissions per mile traveled by a car” rather than kilograms of CO2 equivalents.
Additionally, future research could consider providing a “recommended daily value” for a sustain-
able diet for each of the SFL label item, similar to the % Daily Value seen in the NFL.
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APPENDIX A

TABLE A1 Binary choice model estimates accounting for prior beliefs and demographic controls.

Variable

ASC

Taste

Safety

Calories

GHG Emissions
Land and Water Use
Price

Protein

Animal Welfare
Environment
SFL Treatment
Both Label Treatment
Price Difference
Two percent versus Whole
Male

Young

Middle Age
Married

HH Size
Northeast
Midwest

South

College

Food Stamps
Low Income
Middle Income
Liberal
Conservative
Hispanic
Non-White

AIC
Log-Likelihood

Beliefs only
4.909* (0.423)
—0.544* (0.103)
—0.294* (0.101)
0.138 (0.108)
—0.005 (0.112)
—0.100 (0.109)
0.095 (0.079)
0.074 (0.113)
—0.163 (0.115)
—0.475* (0.12)

1359.803
1339.803

Beliefs + covariates
3.937% (0.571)
—0.653* (0.113)
—0.290* (0.109)
0.201 (0.119)
0.035 (0.121)
—0.076 (0.118)
0.086 (0.085)
—0.005 (0.12)
—0.170 (0.122)
—0.445* (0.129)
—0.091 (0.177)
0.033 (0.179)
0.840 (0.089)
0.172 (0.155)
0.012* (0.153)
—0.383* (0.243)
—0.353* (0.182)
—0.033 (0.184)
—0.036 (0.078)
0.392 (0.228)
0.587 (0.234)
0.336 (0.214)
—0.033 (0.163)
0.365* (0.223)
0.337 (0.247)
0.132 (0.181)
—0.107* (0.189)
0.188 (0.194)
0.627 (0.351)
—0.755 (0.219)
1254.043
1194.043

Note: A * denotes significance at the 5% level and a ** denotes significance at the or 1% level. The standard errors for the

coefficients are denoted in ().
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TABLE A2 Sliding scale preference intensity model estimates accounting for prior beliefs and demographic
controls.

Variable Beliefs only Beliefs + covariates
ASC —16.964* (4.491) —4.575 (6.136)
Taste 8.654* (1.355) 8.708* (1.302)
Safety 5.615* (1.362) 5.416* (1.303)
Calories —2.387 (1.451) —3.92* (1.397)
GHG Emissions —0.29 (1.524) —0.388 (1.456)
Land and Water Use 2.932* (1.482) 2.06 (1.417)
Price —2.563* (0.901) —2.071* (0.868)
Protein 0.826 (1.495) 1.253 (1.428)
Animal Welfare 0.976 (1.474) 0.594 (1.409)

Environment
SFL Treatment
Both Label Treatment

Price Difference

Two percent versus Whole

6.039* (1.556)

4.501* (1.485)
0.254 (2.038)
—0.856 (2.083)
—9.892* (0.969)
0.487 (1.837)

Male 3.132(1.789)
Young 11.594* (2.962)
Middle Age 7.858* (2.079)
Married 0.918 (2.154)
HH Size 0.679 (0.967)
Northeast —2.385 (2.702)
Midwest —2.679 (2.719)
South —2.718 (2.529)
College 1.992 (1.897)
Food Stamps 3.087 (2.665)

Low Income

—3.787 (2.852)

Middle Income —3.474 (2.119)
Liberal 6.404* (2.254)
Conservative 1.196 (2.228)
Hispanic —0.714 (4.226)
Non-White 8.068* (2.772)
R’ 0.279 0.368

Note: A * denotes significance at the 5% level and a ** denotes significance at the or 1% level. The standard errors for the

coefficients are denoted in ().
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TABLE A3 Sliding scale preference intensity model estimates accounting for prior beliefs, changes in beliefs,
and demographic controls.

Beliefs + control

Variable/model Prior beliefs only Belief changes only covariates

ASC 1.388 (2.071) —0.107 (0.500) —3.282(3.689)
Taste —0.116 (0.625) —1.174 (0.887)
Safety 0.360 (0.628) 1.331 (0.943)
Calories 0.413 (0.669) —0.627 (1.057)

GHG Emissions

Land and Water Use

Price

Protein

Animal Welfare
Environment

Taste Difference

Safety Difference

Calories Difference

GHG Emissions Difference
Land and Water Use Difference
Cost Difference

Protein Difference

Animal Welfare Difference
Environment Difference
SFL Treatment

Both Label Treatment
Price Difference

Two percent versus Whole
Male

Young

Middle Age

Married

HH Size

Northeast

Midwest

South

College

Food Stamps

Low Income

Middle Income

Liberal

—0.583 (0.703)
0.520 (0.683)
0.146 (0.416)

—0.675 (0.689)

—0.676 (0.680)
0.254 (0.718)

—0.704 (0.761)
2.593* (0.708)
—0.329 (0.702)
1.627* (0.651)
0.939 (0.624)
0.333 (0.585)
1.096 (0.710)
0.184 (0.692)
0.790 (0.769)

—0.649 (1.162)
1.631 (1.022)
0.363 (0.582)
1.118 (1.042)

—0.051 (1.028)

—1.030 (1.109)

—1.072 (0.881)

3.264* (0.868)

—0.805 (0.896)
0.972 (0.891)
1.495 (0.766)
0.471 (0.667)

2.033* (0.880)
0.249 (0.866)
0.011 (0.970)
0.796 (1.219)

3.109* (1.232)
0.301 (0.571)
0.090 (1.079)

—2.671* (1.052)

—2.375 (1.756)

—0.185 (1.224)

—1.729 (1.266)
0.719 (0.568)

—1.327 (1.586)

—0.183 (1.600)

—0.854 (1.484)
0.342 (1.111)
0.313 (1.571)
0.185 (1.673)
0.440 (1.241)
1.600 (1.327)
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TABLE A3 (Continued)

Variable/model
Conservative
Hispanic
Non-White

R2

Prior beliefs only

0.003

Beliefs + control

Belief changes only covariates
—0.281 (1.306)
2.084 (2.478)
—4.465* (1.633)
0.029 0.057

Note: This table shows the results from generalized linear models, where each column designates a model. The standard error
of each coefficient is listed in (). A * denotes significance at the 5% level and ** denotes significance at the 1% level.

TABLE A4 Mean belief values before and after information exposure by treatment.

NFL SFL Both labels
Variable/treatment Before After Before After Before After
Taste 2.920 2.918 2.845 2.854 2.971 2.990
Safety 3.040 3.031 3.002 3.051 3.064 3.069
Calories 2.841 2.662 2.790 2.839 2.843 2.798
GHG 3.069 2.983 2.991 3.159 3.055 3.205
Land/Water Use 2.985 2.958 2.945 3.066 2.974 3.129
Price 4.095 4.062 4.020 4.015 4.133 4.124
Protein 2.958 2.832 2.890 2.960 3.098 2.945
Welfare 3.201 3.175 3.199 3.318 3.231 3.350
Environment 3.212 3.168 3.192 3.355 3.279 3.350
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