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Abstract
Manufacturers increasingly adopt health symbols, which translate overall product healthiness into a single symbol, to commu-
nicate about the overall healthiness of their grocery products. This study examines how the performance implications of adding a
front-of-pack health symbol to a product vary across products. We study the sales impact of a government-supported health
symbol program in 29 packaged categories, using over four years of scanner data. The results indicate that health symbols are
most impactful when they positively disconfirm pre-existing beliefs that a product is not among the healthiest products within the
category. More specifically, we find that health symbols are more effective for (i) products with a front-of-pack taste claim, (ii)
lower priced products, and (iii) private label products. Furthermore, these results are more pronounced in healthier categories than
in unhealthier categories. Our findings imply that health symbols can help overcome lay beliefs among consumers regarding a
product’s overall healthiness. As such, adding a health symbol provides easy-to-process information about product healthiness
for the consumer and can increase product sales for the manufacturer.

Keywords Health symbol . Front-of-package nutritional information . Food purchases . Lay beliefs

One of the most important trends in grocery retailing is the
growing consumer desire for healthy foods and beverages
(Deloitte, 2016). The rising importance of health among con-
sumers makes it “important for retailers and manufacturers to
communicate the health benefits of foods to consumers”
(Nielsen, 2017, p. 10), as consumers claim that they are “ac-
tively looking for transparency about nutrition facts” (Nielsen,
2017, p. 14). For manufacturers and retailers, this growing

consumer health consciousness presents an opportunity to cre-
ate and sustain growth in a highly competitive grocery retail
environment (Financial Times, 2016). For example, in 2015,
much of the growth in the U.S. consumer packaged goods
industry was due to healthy foods and beverages (Boston
Consultancy Group, 2016).

Manufacturers and retailers are legally obliged to include
detailed nutritional information on the packages of foods, typ-
ically depicted by the well-known Nutrition Facts Panel.
However, this information appears insufficient to guide con-
sumers to healthier product choices (Balasubramanian &
Cole, 2002; Moorman, 1996). Processing and understanding
detailed nutritional information remain complex tasks for
many consumers (Nielsen, 2012). Moreover, this information
often appears on the back side of the product package, making
it time-consuming for shoppers to compare products’ health-
iness using the Nutrition Facts Panel (Berning et al., 2008). In
response to the desire for healthy foods and beverages, man-
ufacturers as well as retailers have adopted health symbols to
communicate more clearly about the healthiness of their prod-
uct offerings. Health symbols simplify nutritional information
by objectively summarizing the overall healthiness (across
nutrients) of a product in a way that is simple and fast to
understand for consumers in an in-store environment.
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Because health symbols summarize overall product healthi-
ness into one indicator, consumers are no longer required to
integrate information on multiple nutrients to determine over-
all product healthiness (Talati et al., 2016). This is particularly
helpful for consumers at the point of purchase (Newman et al.,
2014). For example, a meta-analysis by Ikonen et al. (2020)
shows that health symbols are particularly helpful for con-
sumers to identify product healthiness (Ikonen et al., 2020).

Two types of health symbols can be distinguished. First,
health symbols can be based on cross-category criteria to
signal a product’s healthiness across categories. Cross-
category health symbols, as such, give consumers an overall
idea of the product’s healthiness or unhealthiness. It could
mean that all products in a category that carry the health sym-
bol are flagged as (un)healthy. Examples of cross-category
symbols are NuVal scores which were adopted by some re-
tailers in the U.S., and Nutri-Scores introduced by a selection
of retailers and manufacturers in France. Second, health sym-
bols can be based on category-specific criteria to signal the
healthiest products within categories. These category-specific
symbols identify the healthiest products within a category, i.e.,
whether the product is healthier relative to other products
within the same category. A category-specific symbol tends
to flag only the relatively healthier products in the category
(including in unhealthy categories), whereas product un-
healthiness is not signaled explicitly. Examples include the
Healthier Choice Symbol in Singapore, and the Choices
Symbol used in countries such as the Czech Republic,
Malaysia, and Nigeria.

Both cross-category and category-specific health symbol
programs continue to gain popularity around the world to help
consumers identify healthier products. For example, Belgium
and Spain decided to adopt (cross-category) Nutri-Scores in
2018 and the Netherlands decided to introduce Nutri-Scores
from mid-2021. Singapore recently introduced its (category-
specific) Healthier Choice Symbol to categories like snacks
and desserts, Indonesia adopted a (category-specific) Choices
Symbol in 2019, whereas China and Vietnam are preparing to
launch a (category-specific) health symbol program similar to
the Choices Symbol (Choices Program, 2019).

Prior literature on health symbols is largely laboratory
based and indicates that health symbols help consumers to
identify healthier products and can increase purchase inten-
tions (see Ikonen et al., 2020, for a recent meta-analysis). Two
marketing studies have investigated the impact of (cross-
category) health symbols in a grocery setting, and find posi-
tive effects of health symbol use on product sales of healthy
products (Dubois et al., 2021; Nikolova & Inman, 2015). The
key contribution of the current study lays in studying how the
sales impact of a health symbol varies across products. This is
important because the health symbol is not the only aspect of
the product used by consumers to form expectations about
how healthy a product is. In fact, consumers have lay beliefs

about the relation between a product’s overall healthiness and
other aspects of the product. These lay beliefs are commonly
overapplied when making decisions, even when they are not
accurate (Haws et al., 2017; Mai & Hoffmann, 2015;
Raghunathan et al., 2006). For instance, the existing literature
indicates that consumers have an implicit belief that tasty
products, as well as cheaper products, tend to be unhealthier
(Haws et al., 2017; Howlett et al., 2009), even when this is not
objectively true.

Given that lay beliefs influence perceptions about overall
product healthiness, and as they are not always accurate,
health symbols can change existing beliefs about product
healthiness. One would therefore expect an interplay between
the addition of the health symbol and aspects of the product
that relate to pre-existing beliefs about product healthiness.
Yet, questions on how the health symbol’s impact differs
across products remain unanswered, and form a promising
area for research (Andrews et al., 2014; Ikonen et al., 2020).
Furthermore, we explore the interplay between the health
symbol addition for different products in healthier versus
unhealthier categories, because the importance of health
is likely to differ between these categories (Dhar &
Wertenbroch, 2000). In summary, the key aim of this research
is (i) to investigate how the impact of a health symbol is
moderated by pre-existing beliefs about a product’s overall
healthiness, based on the presence of a front-of-package taste
claim (e.g., creamy taste), product price, and on whether the
product is a private label (vs. national brand) product, and (ii)
to explore how these moderating product effects depend on
the healthiness of the product category.

To answer our research questions, we study a government-
supported interpretive summary indicator symbol called the
“Choices Symbol.” The Choices Symbol Program is currently
active in Europe (e.g., Czech Republic), Africa (e.g., Nigeria),
as well as Asia (e.g., Malaysia) (see choicesprogramme.org
for a detailed overview). In each of these countries, the health
symbol program uses category-specific criteria to identify the
healthiest products within a product category. If a product
meets these criteria, manufacturers can opt to add the health
symbol front-of-pack, which signals that the product is
amongst the healthiest products in the category. In this respect,
the Choices Symbol Program is similar to the Healthier
Choice Symbol used in Singapore, which also uses
category-specific criteria to allow relatively healthier products
within unhealthier categories (e.g., snacks) to carry a health
symbol if they meet certain criteria.

By studying the heterogeneous impact of adding a health
symbol across 29 categories (vs. 8 categories in Nikolova &
Inman, 2015; and 4 categories in Dubois et al., 2021), we
provide a better understanding of the performance implica-
tions of using health symbols across different products. This
has relevance for managers as well as public policy. For man-
agers, our findings will help to make a more informed
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marketing decision when considering to add a health symbol
to a product. Should one signal the healthiness of a product via
a health symbol given that it is marketed as tasty? Do health
symbols work better for less expensive products that are per-
ceived to be unhealthier? Do health symbols work better for
private label products than for national brands products? For
public policy, we shed light on the question whether health
symbols can successfully overcome inaccurate lay beliefs
about product (un) healthiness that exist amongst consumers.
As this is the first study on the sales impact of a health symbol
program using category-specific criteria, we also empirically
address policy concerns about whether the use of health sym-
bols based on category-specific criteria leads to increased pri-
mary demand for unhealthy food categories.

Theoretical background

We first provide a brief overview of the prior literature on the
effects of health symbols. Next, we provide theory to motivate
novel hypotheses on how front-of-package taste claims, pric-
ing, and the type of brand (private label vs. national brand)
moderate the sales impact of health symbols, and then elabo-
rate on why these effects may differ between healthy and
unhealthy categories. Figure 1 summarizes our conceptual
framework.

Prior research on health symbols

To form inferences about the healthiness of a product, con-
sumers are influenced by health symbols because they provide
an easy-to-understand front-of-package cue for overall prod-
uct healthiness in a standardized format (Feunekes et al.,
2008). This is because consumers generally do not have the
time and/or knowledge to process detailed nutritional infor-
mation such as Nutrition Facts Panels in order to evaluate and
compare product healthiness (Balasubramanian&Cole, 2002;
Berning et al., 2008; Moorman, 1996). By highlighting and
summarizing information from the Nutrition Facts Panel, in-
formation costs decrease and product healthiness perceptions
improve (Kiesel & Villas-Boas, 2013). This is in line with a

recent meta-analytic study on mainly laboratory studies by
Ikonen et al. (2020), which shows that health symbols make
it easier for consumers to identify healthier products and to
make healthier choices. While studies examining the impact
of health symbols in a real-life setting remain scarce, two
exceptions include the studies of Nikolova and Inman
(2015) and Dubois et al. (2021). Nikolova and Inman (2015)
use sales data on 8 product categories to show that the addition
of NuVal scores (based on cross-category criteria) to a prod-
uct’s shelf tag leads consumers to switch to healthier products
within the category. Dubois et al. (2021) use sales data on 4
product categories to show that Nutri-Scores (also based on
cross-category criteria) increase sales of the healthiest prod-
ucts within a category (i.e., in the top third of their category
nutrition-wise), but have no impact on the purchase of foods
with medium, low, or unlabeled nutrition quality. Moreover,
the effects using grocery data were found to be 17 times small-
er compared to those found in laboratory studies, emphasizing
the importance of studying health symbols in real-life grocery
settings (Dubois et al., 2021).

Whereas the current literature provides insights on the ef-
fectiveness of health symbols across products, it does not pro-
vide any insights on the interplay between health symbols and
other information provided on product packaging (e.g., taste
claims) or product pricing. This study thereby responds to
recent calls to assess “the interplay of FOP labels and other
information provided on the package to help explain how
consumers react to the complexity of the information provided
at the point of sales” (Ikonen et al., 2020, p. 375). This is a
critical issue because the health symbol is not the only aspect
of the product from which consumers may derive product
healthiness. For instance, the existing literature indicates that
consumers have an implicit belief that tasty products, as well
as cheaper products, tend to be unhealthier (Haws et al., 2017;
Howlett et al., 2009), even when this is not objectively true.
By studying the interplay between health symbols and the
presence of product characteristics that are likely to signal
product healthiness, this study answers novel questions on
whether and how “perceptions of product healthfulness influ-
ence the effectiveness and outcomes related to front-of-
package labelling” (Ikonen et al., 2020, p.375).

Fig. 1 Conceptual framework
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Interplay between health symbols and the presence of a taste
claim, lower priced, and private label (vs. national brand)
products

Lay beliefs are common-sense explanations that people use to
understand their environment (Furnham, 1988; Haws et al.,
2017). In a decision-making context, information on certain
product attributes may be unknown or not readily available. In
such instances, lay beliefs are used to form inferences about
missing product attributes. It is well known that lay beliefs
influence consumer decision making, even when the beliefs
themselves are invalid (Alba & Broniarczyk, 1994; Shiv et al.,
2005). For instance, when assessing the strength of products,
consumers are influenced by the lay belief that sustainable
products (e.g., sustainable laundry detergent) are less effective
(Luchs et al., 2010). Similarly, consumers may have lay be-
liefs about the performance of private label products. For in-
stance, when respondents were asked to assess the capacity of
AA batteries, they perceived the national brand to have higher
capacity than the private label brand (Evangelidis & Van
Osselaer, 2018).

In our context, we focus on consumer lay beliefs about a
product’s healthiness. For instance, consumers assume a prod-
uct is unhealthier simply because it is marketed as tastier (e.g.,
“rich taste”) (Howlett et al., 2009). While lay beliefs may at
times be objectively true, they are often overapplied to situa-
tions where they do not hold. Consumers rely on lay theories
when information that can easily be processed is missing, and
when they have little time and/or knowledge to make deci-
sions (Haws et al., 2017). Applied to our setting, this means
that consumers especially rely on the lay belief that tasty prod-
ucts are less healthy in the absence of easy-to-process health
symbols, and when consumers are determining product
healthiness in grocery store environment where they are
overwhelmed by choice (Hoyer et al., 2013; Iyengar &
Lepper, 2000). Hence, prior to a health symbol addition, many
consumers are likely to be influenced by lay beliefs about how
healthy a product is.

We argue that the information provided by the health sym-
bol can counter these lay beliefs among consumers (e.g., a
product marketed as tastier is in fact not unhealthier). In this
study, we focus on three lay beliefs among consumers regard-
ing overall product healthiness that are identified by prior
literature. Each of these lay beliefs can be disconfirmed by
the addition of a health symbol. We hypothesize that the ad-
dition of a (category-specific) health symbol, which objective-
ly signals overall product healthiness, may positively discon-
firm lay beliefs about a product’s existing overall healthiness
perception, depending on (i) the presence of a front-of-pack

taste claim, (ii) the price of the product, and (iii) whether it is a
private label product.1

Expectancy-disconfirmation theory predicts that when a
product’s evaluation is better-than-expected (i.e., because of
better overall product healthiness), or, in other words, posi-
tively disconfirms one’s expectations, overall product evalua-
tion increases, which can affect consumers’ behavioral inten-
tions (Burton et al., 2015; Grunert & Wills, 2007; Oliver,
1980). For instance, Evangelidis and VanOsselaer (2018) find
that presenting information on a feature especially increases
the choice probability of the product that would have been
expected to perform worse on that common feature. For ex-
ample, when participants were informed that battery capacity
was equal for the private label brand (initially perceived as
lower in battery capacity) and the national brand, more partic-
ipants chose the private label brand (Evangelidis & Van
Osselaer, 2018). Similarly, reliance on the lay belief that sus-
tainable products are less strong, is reduced by providing
product information that emphasizes the product’s strength
(Luchs et al., 2010). Hence, overall, based on expectancy-
disconfirmation theory, we predict that the impact of the
health symbol addition on product performance will be stron-
ger when the health symbol positively disconfirms consumer
beliefs about the product’s healthiness within the category.
Next, we further elaborate on how the presence of a front-of-
pack taste claim, a lower price, and a private label brand, relate
to beliefs about product healthiness.

Taste claim Taste claims are verbal front-of-pack claims refer-
ring to the tastiness of the food (e.g., “deliciously rich,” “full
and creamy taste,” “tastes great”), and are among the most
prevalent claims used by the food industry (Howlett et al.,
2009; Kim et al., 2009). Manufacturers make use of front-
of-pack taste claims to influence the perceived tastiness of
their products. However, consumers have lay beliefs regard-
ing the relation between product tastiness and healthiness.
They tend to implicitly judge tastier products to be relatively
unhealthier products, even when this is objectively inaccurate
(Howlett et al., 2009). Even consumers who report that they
do not believe that unhealthy food is tastier, make judgements
and choices as if they subscribed to such a view (Raghunathan
et al., 2006). Prior to the addition of the health symbol addi-
tion, products with a taste claim were perceived as relatively
unhealthier than products without a taste claim (Howlett et al.,
2009). The health symbol, which objectively signals that the
product is relatively healthier than other products in the

1 The health symbol under investigation is voluntary (i.e., it depends on the
manufacturer whether the overall healthiness is signaled to consumers) and
only the healthiest products in the category are able to use the health symbol. It
does not signal unhealthiness, in contrast to, for example, Nutri-Scores or
NuVal Scores. As such, we do not observe cases where the health symbol
addition leads to negative disconfirmation (i.e., when a product is objectively
less healthy than expected).
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category, disconfirms the consumer’s lay belief that the prod-
uct with a taste claim is relatively unhealthier. Hence, based
on expectancy-disconfirmation theory, we argue that the ad-
dition of a health symbol is more impactful in the presence
(vs. absence) of a taste claim, because the health symbol dis-
confirms the lay belief that a product with a taste claim is
relatively unhealthier compared to products without a taste
claim in the category.

H1 A health symbol addition has a stronger sales impact for
products with (vs. without) a taste claim.

Lower price Consumers also have lay beliefs regarding the
relation between product pricing and healthiness. They tend
to judge more expensive products as relatively healthier than
cheaper products, even when this is objectively inaccurate
(Haws et al., 2017; Jo & Lusk, 2018). In other words, con-
sumers have a “healthy = expensive intuition” (Haws et al.,
2017). This “healthy = expensive intuition” implies that, prior
to the addition of the health symbol addition, lower priced
products are perceived as relatively unhealthier than higher
priced products within a category. Like the lay belief that tasty
products are less healthy products, the belief that cheaper
products are less healthy holds beyond to where it objectively
applies. In the absence of objective and clearly interpretable
nutritional information like a health symbol, consumers seek-
ing healthy products will be less likely to select lower priced
food products because they infer these products to be
unhealthier. For lower priced products, the health symbol ad-
dition may offset the “healthy = expensive intuition.” Based
on expectancy-disconfirmation theory, we therefore hypothe-
size that the addition of a health symbol disconfirms the lay
belief that a cheaper product is relatively unhealthier com-
pared to more expensive products within the category.

H2 A health symbol addition has a stronger sales impact for
lower (vs. higher) priced products within a category.

Private labels Consumers tend to have intuitions regarding
the healthiness of private label products, as they judge private
label products as unhealthier than their national brand coun-
terparts. The presence of a private label brand on a product
has been found to have a negative impact on the perceived
health benefits of the product (Burke et al., 2020; Consumer
Reports, 2010). However, objectively, this is not always true
(Consumer Reports, 2010). The addition of a health symbol to
a private label product can disconfirm the belief that private
label products are unhealthier than national brand products
within the category. In line with expectancy-disconfirmation
theory, we expect the addition of the health symbol to be
more impactful for private label products than for national
brand products.

H3 A health symbol addition has a stronger sales impact for
private label (vs. national brand) products.

Interplay between health symbol addition, lay beliefs,
and category healthiness

Our main proposition is that the addition of health symbols
will have a stronger sales impact for products with a taste
claim, lower priced products, and private label products.
These effects are expected to arise because of positive discon-
firmation of the belief among consumers that these products
are not amongst the healthiest products within their respective
categories. Now, we argue that the impact of positive discon-
firmation on product performance depends on the healthiness
of the category. The reason for this effect can be explained by
the differential importance of a product’s relative healthiness
within a healthy versus within an unhealthy category. Overall,
the positive disconfirmation effects are expected to be stronger
when the disconfirmed attribute is relatively more important
in the category (Evangelidis & Van Osselaer, 2018). Next, we
first elaborate on the role of attribute importance in
expectation-disconfirmation theory, and subsequently discuss
how the importance of health varies between healthier and
unhealthier product categories.

Attribute importance can be conceptualized as a “general
assessment of the significance of an attribute for products of a
certain type” (MacKenzie, 1986, p. 175). Attribute importance
may be context dependent and vary across consumption deci-
sions (Day et al., 1979; Keller, 1993). The higher an attribute’s
importance (e.g., the importance of health in a given catego-
ry), the more weight is placed on it in consumer’s decisions,
and the more likely it is that the attribute drives consumer
choices (Myers & Alpert, 1968). This implies that performing
better than expected on a more important attribute should have
more impact than performing better than expected on a less
important attribute. Although empirical evidence concerning
the role of attribute importance in expectancy-disconfirmation
is scarce, Evangelidis and Van Osselaer (2018) find that the
beneficial effects of positive disconfirmation are larger when
the underlying attribute is more important. This leads us to
predict that the impact of positive disconfirmation (i.e., being
healthier than expected) to be more pronounced when the
importance of the attribute that is disconfirmed (i.e., relative
product healthiness within the category) is higher.

In our context, the prior literature has identified that
healthiness is more important in healthier than in unhealthier
categories. In healthier categories, product purchases are
primarily instrumental and motivated by functional aspects,
such as product healthiness (Dhar & Wertenbroch, 2000;
Ramanathan & Menon, 2006). In unhealthier categories,
the hedonic goal of enjoyment dominates, and consumers
are less likely to be influenced by nutritional information
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(Balasubramanian&Cole, 2002; Dhar & Simonson, 1999). In
line with this reasoning, health symbols have been shown to
have a stronger impact on purchase intentions (Ikonen et al.,
2020) and purchases (Nikolova & Inman, 2015) in healthier
than in unhealthier categories. If consumers attach less impor-
tance to the product healthiness attribute in unhealthier cate-
gories than in healthier categories, the healthiness of the cate-
gory should moderate the effects of positive disconfirmation
on product sales. Hence, we hypothesize that the beneficial
effects of positive disconfirmation when adding a health sym-
bol to products with a taste claim, lower priced products, and
private label products, will be more pronounced in healthier
than in unhealthier categories.2

H4 The positive moderating sales effect of a taste claim is
stronger in healthier (vs. unhealthier) categories.

H5 The positive moderating sales effect of lower priced prod-
ucts within the category is stronger in healthier (vs.
unhealthier) categories.

H6 The positive moderating sales effect of private label prod-
ucts is stronger in healthier (vs. unhealthier) categories.

Method

Research setting

To answer our research questions, we study the addition of the
Choices health symbol. Specifically, we test the impact of the
use of the Choices health symbol between January 2011 and
September 2015 in the Dutch grocery market. This health
symbol is part of the Choices Program of the Choices
Foundation, which is a non-profit organization that is current-
ly active in more than 25 countries around the world
(choicesprogramme.org). Similar to the health symbol

programs currently used in the Czech Republic, Argentina,
Nigeria, Singapore, and Malaysia, the program uses
category-specific criteria to identify the healthiest products
within a product category (see Table 1). This means that the
presence of the health symbol signals within-category product
healthiness, i.e., whether the product is healthy relative to
other products within the same category. The symbol is, sim-
ilar to Nutri-Scores, government-supported. If a product qual-
ifies as one of the healthier products within its category, man-
ufacturers can opt to add the health symbol front-of-pack. The
health symbol signals that the product is amongst the health-
iest products in the category. This means that, in contrast to
other health symbols like NuVal scores, but similar to Guiding
Stars and the Healthier Choice symbol, the health symbol
under investigation only labels the healthiest products. Its
mere presence flags the healthiest products, but product un-
healthiness is not signaled explicitly (e.g., low Nutri-Score).
As the health symbol is added to products across a large set of
categories (see Table 2), manufacturers can decide to signal if
their product is one of the relatively healthier products within
healthy but also within unhealthy categories. Next, we provide
more details about the health symbol program by elaborating
on (i) the foundation of the health symbol program, (ii) the
health symbol program’s category-specific criteria to qualify
for the symbol, (iii) the visualization of the health symbol, and
(iv) consumer perceptions of the health symbol.

Foundation of the health symbol program The health symbol
program under investigation functions as a multi-stakeholder
collaboration between the Dutch government, nutrition scien-
tists, and several leading manufacturers and retailers, and is
managed by the non-profit foundation “Ik Kies Bewust” or
also called the Dutch Choices Foundation. The foundation
was initially founded in 2006 by three manufacturers
(Campina NV, Friesland Foods and Unilever), after govern-
ment pressure for self-regulation. The Dutch government sup-
ported the symbol for many years, and the symbol was recog-
nized by the European Commission in 2013. The health sym-
bol program was terminated in the Netherlands in 2018 (well
beyond our sample period), but continues to exist elsewhere
(see section on termination below for more details).

2 We do not expect positive disconfirmation to explain the moderating impact
of category healthiness, as the health symbol under investigation counters lay
beliefs about whether a product is among the healthiest productswithin a given
category. As such, the health symbol does not provide any information about
how products from different categories compare in terms of healthiness.

Table. 1 Examples: Health symbol category-specific criteria (per 100 g/ml, in 2010)

Category Maximum
saturated
fat (g)

Maximum
trans-fat (g)

Maximum
sodium (g)

Maximum
added
sugar (g)

Minimum
fiber (g)

Maximum
energy (kcal)

Canned soup 1.1 0.1 0.35 2.5 – 100

Fresh fruit juices 1.1 0.1 0.1 0 0.3 50

Mayonnaise 3.0 0.35 0.725 11 – 330
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Health symbol criteria (category specific) The criteria to qual-
ify for the health symbol are not determined by the industry,
but by a scientific committee based on international dietary
guidelines. These criteria were set in a way that only the
healthiest products within a categorywould satisfy the criteria.
A scientific committee, composed of academic experts in nu-
trition science, set category-specific criteria to determine
whether a product is relatively healthy enough within its cat-
egory to use the health symbol. If a manufacturer wants to add
the health symbol to a product’s packaging, its product should
meet these restrictive health criteria. The criteria of the Dutch
Choices Foundation involve category-specific determined
thresholds on saturated- and trans-fat, sodium, added sugars,
fiber and calories. To qualify for the health symbol, a product
must meet those thresholds on every nutrient, meaning that
only the healthiest products within a category can carry the
health symbol. Table 1 illustrates the criteria for a sample of
categories. For instance, if a product in the category juices
contains <1.1 g saturated fat, <0.1 g trans-fat, <0.1 g sodium,
no added sugar, >0.3 g fiber and < 50 cal per 100 ml, it is
eligible to carry the health symbol. If a product does not com-
ply with one of the thresholds (e.g., juice containing <0.3 g
fiber), it is not eligible to carry the health symbol.3,4 To avoid
misuse, a third-party agency certifies that all products using
the health symbol comply with the criteria. Manufacturers file
an application directly at the third-party agency providing nu-
tritional details of the product, and are, if approved, granted
permission to use the health symbol. In exchange for using the
symbol, manufacturers pay a yearly membership fee to cover
the program’s costs. The yearly fee depends on manufacturer
turnover.

Health symbol visualizationWhile the health symbol is appli-
cable to all (non-baby) foods and (non-alcoholic) beverages,
the program makes a distinction between basic categories
(e.g., dairy) and non-basic categories (e.g., soup, snacks,
sauces). Whether a category is basic or not depends on wheth-
er it belongs to one of five “basic” food groups in the Dutch
Food Pyramid (“Schijf van Vijf” in Dutch). The five basic
food groups are (i) vegetables and fruits, (ii) bread, pasta,
seeds, potatoes, (iii) dairy, meat, fish, egg, meat replacement,
(iv) fats and oils, and (v) water.

The symbol, visualized as a blue tick mark inside a circle
(see Fig. 2), is placed front-of-pack. Whereas the tick mark is
blue for both basic and non-basic categories, basic categories
feature a green circle around the blue tick mark accompanied
by the text “healthy choice within this product group” (Fig. 2,
Panel A), whereas non-basic categories feature a blue circle
around the blue tick mark accompanied by the text (health)
“conscious choice within this product group” (Fig. 2, Panel
B). Except for these color and phrasing differences between
basic and non-basic food categories, the health symbol is stan-
dardized across products and categories, and manufacturers
need to adhere to strict guidelines on the size and placement
of the symbol. For instance, a minimum and maximum size
for the symbol is determined depending on the size of the
facing of the package. Note that in our analyses, we will con-
trol for potential heterogeneity in impact between the symbol
in basic and non-basic categories.

Consumer’s perceptions of the health symbol One year after
the launch, 88.4% of the Dutch population was familiar with
the symbol (Vyth et al., 2009). During our sample period the
aided awareness for the health symbol remained high and
stable (around 90%) as shown by a yearly GfK survey
amongst Dutch grocery shoppers (N ≈ 1000 per year).
Moreover, survey results among consumers (N = 1057), rep-
resentative for the Dutch population, indicate that 88% of the

3 The criteria are reviewed every four to five years, at which point theremay be
revisions to ascertain that only the healthiest products in the category remain
eligible to add the health symbol (Jansen & Roodenburg, 2016). During our
sample period (July 2011–March 2015), no such revision occurred.
4 Please see https://www.choicesprogramme.org/our-work/nutrition-criteria/
for more details on the criteria for all categories.

A  Basic categories a B  Non-basic categories b

a “Healthier Choice within this product group”
b “Conscious Choice within this product group”

Fig. 2 Health symbol
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consumers know that the criteria that determine whether a
product is eligible to add the health symbol are not set by
manufacturers themselves (Consumentenbond, 2016).
Similar to other health symbols (e.g., NuVal), this enhances
the credibility of the health symbol program.

To educate consumers on the fact that the health symbol
flags relatively healthier products within a given category, the
health symbol explicitly states this within-category designa-
tion in the symbol notation. Moreover, following the introduc-
tion of the health symbol in 2006, its launch was supported by
mass media awareness campaigns to further inform con-
sumers on the interpretation of the symbol. To further ascer-
tain that consumers actually perceive the focal health symbol
as an indicator of a product’s relative healthiness within the
category rather than across categories, we conducted a small-
scale experiment in which respondents were randomly
assigned to either a condition in which they viewed products
with our focal (category-specific) health symbol, or to a con-
dition in which they viewed the same products but now with a
cross-category health symbol (i.e., Nutri-Scores). The design,
product images, and measures used in this experiment can be
found in the Appendix. The results of this study provide em-
pirical support for the notion that our focal category-specific
health symbol is significantly more likely to improve con-
sumer’s perceptions of the within-category healthiness of the
product compared to a cross-category health symbol, whereas
the cross-category health symbol was significantly more likely
to improve consumer’s perceptions of cross-category healthi-
ness compared to the category-specific health symbol (see
Appendix for a detailed description of the results).

Health symbol terminationDespite offering consumers a sim-
ple way to identify products that are overall healthier, health
symbols have been criticized for oversimplifying nutritional
information across multiple nutrients into a single indicator,
thereby possibly misleading consumers. As a result, health
symbols are sometimes discontinued. For instance, the
NuVal rating system was phased out in 2017 (Food
Navigator, 2017). In our setting, the use of category-specific
criteria raised concerns that consumers would view relatively
healthier products in unhealthier categories as healthy prod-
ucts overall. Following a campaign launched in March 2016
by the Dutch consumer organization that mediatized this
source of criticism, the Dutch government decided, roughly
10 years after the health symbol program had been launched,
that the health symbol should be removed from product’s
packaging in all categories by October 18th, 2018
(Distrifood, 2016). However, we found no evidence in con-
sumers’ actual purchase behavior in support of these concerns,
as the adoption of the category-specific health symbol did not
lead to an increase in primary demand in unhealthier catego-
ries (see “follow-up analysis” in the Results Section for more
details on this analysis), but rather makes consumer choose a

relatively healthier alternative within the category. The timing
of the decision to terminate the program (October 2016), the
media campaign criticizing the health symbol preceding this
decision (starting March 2016), and the actual removal from
packages (between October 2016 and 2018), took place after
our sample period (which ends in September 2015), thereby
not influencing the results presented in this study. Even
though the Choices program has been discontinued in the
Netherlands, it has, to the best of our knowledge, not been
cancelled in any other country. As such, other countries using
the health symbol program under investigation (e.g.,
Czech Republic, Argentina, Nigeria) continue to do so, and
comparable health symbol programs with category-specific
criteria continue to exist elsewhere (e.g., Singapore’s
Healthier Choice Symbol). Furthermore, several countries
are planning to introduce a health symbol program using
category-specific criteria (e.g., China, Vietnam) (Choices
Program, 2019).

Data

Scanner data Weekly store-level scanner sales data at the
SKU-level including promotion and price information are ob-
tained from Information Resources Incorporated (IRI). The
scanner data range from January 2011 to September 2015
and include all (i.e., 806) store outlet sales from the top five
traditional retailers in six (out of twelve) adjacent regions in
the Netherlands, all situated in the middle and northern part of
the country.5 The five retailers are Albert Heijn (417 stores),
Jumbo (211 stores), Plus (85 stores), Coop (73 stores), and
Hoogvliet (20 stores), covering 66% of total grocery sales.We
cover all (i.e., 29) categories in which a health symbol addi-
tion takes place within this time period and include the top five
brands (in terms of volume sales) per category at each of the
five retailers.6 As a result, our dataset includes a set of 207
brands across 29 categories, and covers all health symbol ad-
ditions within those categories. The categories range from
dairy products (e.g., drink yoghurts), beverages (e.g., juices),
fruits and vegetables (e.g., dried fruits, frozen vegetables),
spreads (e.g., jam), sauces (e.g., ketchup), to oils and fats
(e.g., margarine) and snacks (e.g., ice cream). On average,
6.52 products per category added a health symbol (SD =
10.24), which corresponds to 5.59% of the total number of
products offered in a category (SD = 4.30%). Table 2 pro-
vides an overview of the 29 categories, the number of addi-
tions per category, and several other descriptive statistics on
these categories.

The selected brands provide good coverage of category
sales and capture, on average, 90% of volume sales (SD =

5 Note that IRI does not cover household level purchases in the Netherlands
(see Limitations section for more details).
6 Note that all retailers offer the 29 categories.
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9%, MIN = 70%, MAX = 99%) in the category. While we
focus on the top five brands, we observe both major brands, as
well as minor brands. The average brand has 12% market
share (SD = 12%, MIN = 0.05%, MAX = 76%). 39% of
the brands are minor brands with a market share below 5%
(Geyskens et al., 2010).7 Because (i) the health symbol is
added simultaneously to all packaging sizes of the same prod-
uct (e.g., all packaging sizes of Kellogg’s Special K
Raspberry), and (ii) an examination of the effects on the
SKU level did not reveal any differences in the sales impact
of adding a health symbol depending on the size of the SKU’s
packaging, we aggregate different SKUs that are nutritionally
equivalent to one “product” (i.e., we aggregate across different
packaging sizes). Next, because we are interested in market-
level changes in product performance following the addition
of the health symbol, we aggregate sales of those products
across all stores from the top five retailers in the market. To
aggregate product-level marketing mix variables across SKUs
and then across stores, we first compute weighted averages
across an SKU’s different packaging sizes, using as weights
the SKU’s share of volume sales in the store using a rolling
window of the previous quarter (13 weeks). Then, we aggre-
gate from the store to the market level, with weights equal to
each store’s share of total category volume sales in the same
rolling window (Datta et al., 2017). In line with previous re-
search using IRI data, a product is assumed to be available in a
store in week t if it has non-zero sales at least once in the most
recent four weeks (t, t-1, t-2, t-3) (Datta et al., 2017).

In total, the data cover 3970 products. Out of those 3970
products, we observe 189 health symbol additions during our
sample period, while 251 products had already added the
symbol at the start of our data. The set of 189 additions covers
29 brands (including five private label brands) owned by 16
different manufacturers. All 16 manufacturers already used
the health symbol prior to 2011, but extended the use to addi-
tional products in the period after 2011.

Nutritional data To determine whether products are eligible to
add the health symbol, nutritional information is used.
Nutritional data are obtained from several sources, such as
the Dutch Choices Foundation (11% of the 3970 products),
PS in Foodservice (i.e., a Dutch organization that gathers
product information from manufacturers such as nutritional
information) (15%), websites of Dutch grocery retailers
(61%), and, where unavailable, through other websites listing
nutritional information for consumers (13%). Out of the 3970

products in our dataset, 31% (N = 1213) is eligible to add the
health symbol. By the end of our sample period, 36% of the
eligible products (i.e., (189 + 251) / 1213) had added the
health symbol, meaning 773 eligible products did not add
the health symbol.

Measurement

Product performanceWemeasure product performance as the
volume sales (in equivalent units, i.e., per 100 g/ml) for a
given product in a given category in a given week (Nikolova
& Inman, 2015).

Health symbol addition he effect of the health symbol addi-
tion is captured by a step dummy variable that equals 1 from
the week onwards that the symbol is added to the product, and
0 otherwise (Nikolova & Inman, 2015). Information on the
timing (week) of the health symbol addition is obtained
through the Dutch Choices Foundation. The timing is based
on the week of certification by the third-party certification
agency, and additions took place at various points in time
across 2011 (N = 7), 2012 (N = 32), 2013 (N = 81), 2014
(N = 66) and 2015 (N = 3).

Taste claim, lower price, and private label products We use
three dummy variables to indicate the presence of a taste
claim, lower priced products, and whether it concerns a pri-
vate label product. Products with a taste claim are products
with a front-of-pack claim referring to the taste of the food
(e.g., superior taste, rich taste). To obtain information on the
presence of a taste claim, we collected product images of all
products that added the health symbol (N = 189) during our
observation period. These product images are used to manu-
ally code whether a product contains a taste claim. These
images were obtained through websites of retailers and
websites stocking retailer promotion folders. Lower priced
products are products priced below the median equivalent
(regular) unit price within the category.8,9 The prices are
calculated on the first 26 weeks the product is observed in
the sample. Products are classified as private label products
by IRI. We use effect coding for the three dummy variables
(i.e., 1 for products with a taste claim, those with a lower
price, private label products, respectively, and − 1 otherwise).
The descriptive statistics indicate that, among the products
that feature a health symbol (N = 189), 17.1% features a

7 The focus on this selection of brands is further motivated by the substantial
unavailability of nutritional data for products from lower ranked brands.
However, we observe no health symbol additions for products from brands
not included in our selection, meaning that we do not exclude any health
symbol additions from our dataset by focusing on the top five brands.
Controlling for the average market share of a brand (in the first year of the
sample period) in the analysis, did not change our results.

8 On average, lower priced products (classified based on median category
prices on the market level) can also be considered as lower priced in 93.13%
of the stores (i.e., below the median category price on the store level) in which
they are available.
9 The same substantive findings are obtained if we classify products as lower
priced when their price is below the average equivalent unit price within the
category.
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taste claim, 29.6% has a lower price, and 32.3% are private
label products.

Perceived category healthiness We measure perceived cate-
gory healthiness among a sample of Dutch households
(N = 60). The average age of the participants is representative
for the Dutch population (M = 44.11, SD = 13.89, MIN =
20, MAX = 73). Perceived healthiness is measured using the
item “How healthy is this category to you” on a 7-point scale
(1 = very unhealthy, 7 = very healthy) (cf. Feunekes et al.,
2008). The average perceived category healthiness equals
3.75 on a 7-point scale (1 = very unhealthy; 7 = very healthy)
(SD = 1.16, MIN = 1.97, MAX = 5.95). The survey results
show substantial face validity. Examples of categories per-
ceived as unhealthy are mayonnaise (M = 2.20), ice cream
(M = 2.51) and iced tea (M = 2.89). Categories perceived as
healthy are frozen vegetables (M = 5.44), dried vegetables
(M = 5.41) and fresh milk (M = 5.26). Categories perceived
as neither very healthy nor very unhealthy, are categories such
as canned soup (M = 3.36), jam (M = 3.52) and margarine
(M = 3.72).

Control variables First, we control for two category-level var-
iables that may influence the impact of adding a health sym-
bol. Health symbol penetration controls for the share of prod-
ucts in the category that feature the health symbol in a given
week. On average, across all products within a category, 11%
of the products within a category feature the health symbol in a
given week (SD = 10%, MIN = 0.5%, MAX = 39%). To
differentiate between what the Choices Foundation classifies as
basic vs. non basic categories (see Research Setting), we in-
clude a dummy variable that equals 1 for basic categories and
− 1 for non-basic categories. Second, we account for the pres-
ence of a front-of-pack nutrition content claim (e.g., reduced
fat). Nutrition content claims “use terms such as “free”, “low’,
or “reduced” to describe the amount of fat, sugar or sodium”
(Cao and Yan, 2016, p. 58). Out of the 189 products with a
health symbol, 37.8% featured a nutrition claim. Third, we
account for the product’s own and competitor’s marketing
mix, by including the ratios of own to competitive (volume-
weighted) regular price, feature/display intensity, price promo-
tions, and distribution. Fourth, we include a deterministic trend.

Table 3 contains more details on the operationalizations.
Pairwise correlations between all covariates do not exceed .7,
indicating that multicollinearity is not a major concern in the
estimation.

Model specification

To quantify the main impact of a health symbol addition on
product performance and the moderating impact of taste
claim, lower price, private label products and perceived

category healthiness, we use the following regression model
(Equation 1).

Salesict ¼ β0ic þ β1Additionict

þ β2Additionict � Taste claimic

þ β3Additionict � Lower priceic

þ β4Additionict � Private labelic

þ β5Additionict � Perceived category healthinessc

þ β6Additionict � Taste claimic � Perceived category healthinessc

þ β7Additionict � Lower priceic � Perceived category healthinessc

þ β8Additionict � Private labelic � Perceived category healthinessc

þΔControl variablesþ ϵict

ð1Þ

Salesict reflects the ln-transformed sales of product i in cat-
egory c in week t. β0ic represents a fixed effect per product to
account for unobserved product effects. The product fixed
effects control for the main effect of the time-invariant mod-
erators (i.e., taste claim, lower price, private label, and per-
ceived healthiness) on sales, and for any other time-invariant
product effects that may drive sales. Additionict is a step dum-
my that equals 1 from the week onwards that the health sym-
bol is added to the product, and captures the impact of the
health symbol addition on product sales. We include the in-
teraction terms that capture the moderating effect of the taste
claim, lower price and private label indicators (β2-β4), per-
ceived category healthiness (β5), and the three-way interac-
tions terms (β6-β8). Δ is the vector of coefficients for the
control variables (see Measurement Section and Table 3 for
details). The Additionict variable captures the main effect of
adding a health symbol addition for the set of products that
does so within our sample. Via the inclusion of product fixed
effects, the main effects of our time-invariant moderators at
the product (taste claim, lower price, private label) and cate-
gory level (perceived healthiness) on sales are controlled for.
The same holds for the main effects of our product and cate-
gory level control variables. Note that while the inclusion of
(lower level) product fixed effects automatically controls for
(higher level) category fixed effects, health symbol penetra-
tion is a time specific control variable and is therefore included
as a main effect in Equation 1.

In line with Sotgiu and Gielens (2015) and Lamey et al.
(2012), we add an autoregressive residual term to account for
autocorrelation due to the time-series nature of the data. The
presence of first-order autocorrelation is confirmed by a
Durbin-Watson test, and based on this test and model fit
(AIC, cf. Judge et al., 1988) a first-order autoregressive term
is included in Equation 1.10 The dependent variable and all
continuous independent variables are ln-transformed before
estimation. We used effect coding for binary moderating

10 The results are robust against (i) not including any autoregressive residual
and (ii) including a second-order autoregressive residual.
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variables (taste claim, lower price and private label) and grand
mean-centering for continuous moderating variables. As such,
the parameter for the health symbol addition (Additionict) re-
flects the average impact of adding a health symbol on product
sales. Equation 1 is estimated as a panel regression model on
all products that add the health symbol (N = 189) and all
products that chose to not add the health symbol within our
sample period, despite being eligible to add the symbol (N =
773). This results in a total set of 962 (189 + 773) products in
the estimation sample.

Endogeneity

Health symbol addition The decision by manufacturers to add
a health symbol might be endogenous because this decision
may be dependent on the product, category and/or manufactur-
er. In addition, the timing of the addition may not be random
either. In line with current recommendations to deal with
endogeneity, we first exploit the panel structure of our data
and control for unobserved product effects in Equation 1

(Germann et al., 2015; Papies et al., 2017).11 Despite control-
ling for unobserved product effects, it may still be that health
symbol additions are set based on demand shocks that vary
across cross-sections and time. In other words, it is possible
that there are (time-specific) unobserved variables that are cor-
relatedwith the health symbol addition decision aswell as sales.
Failure to address this issue, may result in biased estimates. To
address this source of endogeneity, we follow recent studies in
marketing (Arora et al., 2017; Danaher et al., 2015; Sridhar
et al., 2016), and use the control function approach (Petrin &
Train, 2010). Thus, we (i) estimate a probit model where the
dependent variable is the health symbol addition step dummy
variable, (ii) compute for each observation the predicted prob-
ability that the product features the health symbol at time t, (iii)
subtract the predicted probability from the actual addition of the
health symbol, and (iv) include this probit residual as an addi-
tional explanatory variable in Equation 1. The auxiliary

11 We also estimate themodel by additionally including time fixed effects, and
obtain the same substantive findings.

Table. 3 Operationalizations

Variable Operationalization

Salesict Volume sales (in equivalent units) of product i in category c in week t (Nikolova & Inman, 2015).

Additionict Step dummy that takes the value of 1 from the week onwards that the health symbol is added to product i in category c, and
0 otherwise (Nikolova & Inman, 2015).

Product

Taste claimic = 1 for products with a taste claim, −1 otherwise. A product is classified as containing a taste claim if it has a front-of-pack
claim referring to the taste of the food (e.g., superior taste, rich taste).

Lower priceic = 1 for products priced below the median equivalent (regular) unit price (calculated across the first 26 weeks the product is
observed in the sample) across all products in category c, −1 otherwise.

Private labelic = 1 for private label products, −1 otherwise. Products are classified as private label products by IRI.

Category

Perceived category
healthinessc

Measured using the item “How healthy is this category to you?” on a 7-point scale (1=very unhealthy, 7=very healthy)
(Feunekes et al., 2008). The data are based on a survey among Dutch consumers (N=60).

Control

Category-level

Health symbol penetrationct Share of incumbent products that feature the health symbol in category c in week t.

Basic categoryc =1 for (basic) categories in which a green circle is used, −1 for (non-basic) categories in which a blue circle is used.

Product-level

Nutrition claimic = 1 for products with a nutrition claim, −1 otherwise. A product is classified as containing a nutrition claim if it has a
front-of-pack nutrition claim (e.g., light, reduced fat).

Relative regular priceict Ratio of the own and competitive (product and store volume-weighted) regular equivalent unit price for product i in
category c in week t.

Relative feature/display
intensityict

Ratio of the own and competitive (product and store volume-weighted) number of product feature and/or display dummies
for product i in category c in week t.

Relative price promotionict Ratio of the own and competitive (product and store volume-weighted) percentage price reduction off the regular price for
product i in category c in week t.

Relative distributionict Ratio of the own and competitive (store volume-weighted) distribution for product i in category c in week t. Distribution is
defined as the (store volume-weighted) number of store outlets in which product i is sold. The store weights are equal to
each store’s share of total category sales in a rolling window of the previous quarter. A product is assumed to be
available in week t if it has non-zero sales at least once in the most recent four weeks (t, t-1, t-2, t-3) (Datta et al. 2017).

Trendt Deterministic trend variable
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regression model is given by Equation 2.

Prob Additionict ¼ 1ð Þ ¼ γ0m

þ γ1Perceived category healthinessc

þ γ2Health symbol penetrationct

þ γ3Basic categoryc þ γ4IV1ct

þ γ5IV2mct þ eict

ð2Þ

Equation 2 is estimated as a probit model, where the de-
pendent variable is Additionict from Equation 1. It is estimated
on all products that add the health symbol (N = 189) and all
products eligible to add the health symbol that have not yet
done so by the beginning of our sample (N = 773). Note that
the product fixed effects specification in Equation 1 already
picks up time-invariant sources of (unobserved) product het-
erogeneity. This places less burden on this control function,
because it does not serve to condition out cross-sectional
sources of unobserved, time-invariant variation that may corre-
late with the error term (Sridhar et al., 2016). Equation 2 con-
tains manufacturer fixed effects that capture heterogeneity be-
tween manufacturers (γ0m),

12 and the category characteristics
from Equation 1 (i.e., perceived category healthiness, health
symbol penetration and basic category).

To address potential endogeneity concerns due to
unobserved variables that are correlated with the health sym-
bol addition decision as well as sales, Equation 2 needs to be
extended with suitable instrumental variables (IVs), that are
relevant (i.e., able to predict the health symbol addition deci-
sion strongly enough), and that satisfy the exclusion restric-
tion (i.e., should not directly affect sales once the health sym-
bol addition variable and other observed variables are con-
trolled for). We include two instrumental variables: (i) the
share of available products in the category eligible to add the
health symbol (IV1) and (ii) the share of incumbent manufac-
turers’ products using the health symbol in non-focal catego-
ries (IV2). The share of available products eligible to add the
health symbol (IV1) may influence the manufacturer’s deci-
sion to add the symbol, because the more products are eligible
to add the health symbol, the less likely the manufacturer may
be to add the health symbol. The underlying reasoning is that
the health symbol presents a less sustainable competitive ad-
vantage in categories where more products are eligible to add
the health symbol, since competitor products can simply re-
spond by adding the health symbol to their products as well.
IV1 is not expected to influence manufacturer’s product per-
formance, because eligibility is not observed by consumers.
For IV2, we use, in line with common practice in the literature,

competitor’s decisions as instruments (Dinner et al., 2014;
Germann et al., 2015; Keller et al., 2016). More specifically,
we use information on decisions from incumbent manufac-
turers, in other product categories (Gijsenberg, 2014; Van
Heerde et al., 2013). IV2 captures the share of products from
incumbent manufacturers in categories other than the focal
category that feature the health symbol. As an example, if
manufacturer X is active in category Y, and its competitors
have a total assortment of 1000 products across categories
outside category Y, out of which 100 feature the health sym-
bol, IV2 equals 0.10 for manufacturer X in category Y. The
logic is that decisions made by incumbent manufacturers in
other product categories are likely to be unrelated to demand
for products by the focal manufacturer in the focal category,
but that they may influence the probability that the focal man-
ufacturer adopts the health symbol in the focal category.

We address the recommended key elements to assess in-
strument strength (Papies et al., 2017), by providing insights
into the fit of the auxiliary regression without versus with IVs,
and formally assess the incremental fit. First, when we include
the IVs, both instruments have a significant impact (p-values
< .05) on the probability of adding the health symbol, suggest-
ing that they indeed have a strong impact on health symbol
additions (see Table 4 for detailed estimation results of
Equation 2). Second, following the recommendation of
Rossi (2014), we determine whether there is a significant im-
provement in the fit of the model by estimating Equation 2
twice: once by including and once by excluding the instru-
ments. Based on the AIC, the model including the instruments
performs better. The results of a Likelihood Ratio Test con-
firm that the first-stage model has a significantly better fit than
the model without it (χ2(1) = 672.47, p < .001) (Arora et al.,
2017). Third, we run an incremental F test (based on an OLS)
to test for the explanatory power of these independent vari-
ables. The instruments were sufficiently strong, as the incre-
mental F-value exceeded common threshold of 10 (F = 107,
p < .01) (Sotgiu &Gielens, 2015). Thus, we conclude that the
instruments are not weak. We include the control function
correction term in Equation 1 to address the endogeneity of
the health symbol addition variable.

Marketing mix In line with recent studies in marketing (e.g.,
Gielens et al., 2018; Guitart et al., 2018; Lim et al., 2018), we
adopt Park and Gupta’s (2012) Gaussian copulas to account
for the potential endogeneity of the four marketing mix vari-
ables, which is the most feasible approach in a setting with
multiple brands and categories like ours (Rutz & Watson,
2019). More specifically, we add a copula for weekly relative
regular price, relative feature/display intensity, relative price
promotion and relative distribution in Equation 1. The
Gaussian copula for each of these variables Xict for product i
in category c in week t is defined as: Copulaict = Φ−1(H
(Xict)), where Φ−1 is the inverse of the cumulative normal

12 Estimating Equation 2 with product (rather than manufacturer) fixed effects
does not change our conclusions.
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distribution function, and H(.) the empirical distribution of the
respective reaction variable (Park & Gupta, 2012). For iden-
tification purposes, each variable should be non-normally dis-
tributed, which is confirmed by a Shapiro-Wilk test (all p-
values < .01).

Estimation

We standardize the (ln-transformed) dependent variable and
independent variables that vary across products and time with-
in product to control for the product fixed effects (Ataman
et al., 2010). This approach avoids having to estimate a large
number of product fixed effects and facilitates comparison
across products and categories, and implies that the model
uses within-product variation over time for inferences
(Ataman et al., 2010). Note that this approach is equivalent
to actually estimating the product fixed effects (Papies et al.,
2017).13 Equation 1 is estimated using robust standard errors
clustered at the category level.

Results

Health symbol additions

Results for the auxiliary regression Equation 2 appear in
Table 4. The maximum VIF factor for this equation is 4.24.
The set of independent variables explains the decision to add

the health symbol accurately, as we obtain an overall hit rate
of 91%, and 93% of the actual 1 values (i.e., instances where
the health symbol addition variable equals 1) are accurately
classified as 1 by the model. The results indicate that health
symbol additions are not dependent on the perceived category
healthiness (γ1 = −.757, p = .80), but are more likely in
categories where more products already feature the symbol
(γ2 = 1.02, p < .01), and less likely in basic categories (γ3

= −.201, p < .10). Furthermore, both IVs are significant,
meaning that manufacturers are less likely to add the health
symbol when more products are eligible to add the health
symbol (γ4 = −1.199, p < .05), and more likely to add the
health symbol when incumbent manufacturers in non-focal
categories use the health symbol (γ5 = 24.967, p < .01).
The hit rate and the face validity of the parameter estimates
provide support for the validity of the health symbol addition
equation.

Impact of a health symbol addition on product
performance

First, we gain model-free insights into the impact of adding a
health symbol on product performance by comparing the raw
mean weekly sales before and after the addition of a health
symbol. Post-addition sales were on average 4.58% higher
compared to pre-addition sales (t = 2.95, p < .01). The in-
crease is stronger in healthier categories (i.e., categories scor-
ing above the median value for perceived category healthi-
ness) (+8.15%) than in unhealthier categories (+2.94%).

Second, Table 5 reports the main results of interest in this
study (Eq. 1). The maximum VIF factor is 9.02 and the ad-
justed R squared is 59.9%. The probit residual is significant
(ρ = −.005; p < .01), underscoring the importance of using an
auxiliary regression to control for the endogenous nature of
the health symbol addition decision.

Overall effect of a health symbol addition and interplay with
perceived category healthiness Given that all continuous
variables are mean-centered, and that all dichotomous var-
iables are effect coded, the Addition variable gives an in-
dication of the performance impact across the average of
all moderating predictors, for an “average product” in an
“average category,” As expected, and in line with the
model-free evidence and previous research (Dubois et al.,
2021; Nikolova & Inman, 2015), we find the main effect of
adding a health symbol on product sales to be positive and
significant (β1 = .121, p < .01), and we find that this
effect is significantly larger in healthier than in unhealthier
categories (β5 = .460, p < .01).

Interplay with taste claim, lower price and private label The
sales impact of adding a health symbol depends on the pres-
ence of a front-of-package taste claim, the product’s price, and

Table. 4 Results: Health symbol addition (Eq. 2)

Variable Estimate SE

Manufacturer fixed effects Included

Perceived category healthiness (γ1) −.757 .947

Health symbol penetration (γ2) 1.02*** .098

Basic category (γ3) −.201* .107

IV1 (γ4) −1.199** .606

IV2 (γ5) 24.967*** 3.618

Hit ratio (overall) .91

Hit ratio (1-values) .93

Pseudo-R2 .68

*** p < .01, ** p < .05, * p < .10, (two-sided)

All VIF values are below 10 (MAX = 4.24)

13 The within-transformation does technically not preclude the estimation of
main effects of time-invariant characteristics (e.g., basic vs. non-basic catego-
ries). Their coefficients would capture whether there is, on average, more vs.
less over time variation in sales depending on the characteristic (e.g., whether
there is more over-time variation for basic than for non-basic categories).
However, over-time variation is already captured on the product level by the
deterministic trend. Including time-invariant characteristics in Equation 1
(lower price, private label, perceived category healthiness and basic category),
results in the same substantive findings.
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on whether it concerns a private label product. We find the
effects to be significantly larger in the presence of a taste claim
(β2 = .149, p < .01), for lower priced products (β3 = .035,
p < .05), and for private label products (β4 = .130, p < .01),
thereby confirming H1, H2, and H3, respectively. This is in
line with our reasoning and hypotheses that the addition of the
health symbol disconfirms lay beliefs that products with a
taste claim (tasty = unhealthier), lower price (cheaper =
unhealthier), or private label products (private label =
unhealthier) are overall not among the healthier products
within the category.

Interplay of perceived category healthiness with taste claim,
lower price and private label The positive impact for products
with a taste claim and for private label products is contingent
on the healthiness of the category, as indicated by the three-
way interaction terms. More specifically, the positive moder-
ating effect for products with a taste claim and for private label
products (i.e., the positive effect of a health symbol addition

is stronger for products carrying a taste claim and private
label products) is significantly stronger in healthier than
in unhealthier categories (β6 = .432, p < .01; β8 = .200,
p < .01, respectively), confirming H4 and H6. The effect
for lower priced products is also more positive in healthier
than in unhealthier categories, but is insignificant (β7 =
.012, p = .79). A simple slope analysis further reveals that
the three product characteristics have a significant impact in
both healthier and unhealthier categories (see Fig. 3 for details
on the analysis and a visualization of the effects).

Control variables The main findings for the control variables
show that the positive sales impact of adding a health symbol
is not significantly reduced by incumbent products adding
the health symbol as well (β = −.018, p = .24), that there
is no difference between basic and non-basic categories
(β = −.009, p = .66), and that adding a health symbol is more
impactful when the product faces a nutrition claim (β = .068,
p < .01). Additionally, product sales go down when the rela-
tive price decreases (β = .146, p < .01), and product sales go
up when relative feature/display intensity increases (β = .139,
p < .01), relative price promotion increases (β = .283,
p < .01), and relative distribution increases (β = .726,
p < .01). All corresponding copula terms turned out significant
(p-values < .01). Please see Table 5 for detailed results on all
control variables included in the model.

Robustness check: endogeneity

To test to which extent our results are driven by our
endogeneity corrections, we re-estimated our model three
times: by (i) dropping the copula correction terms, (ii)
dropping the control function correction term, and (iii)
dropping the copula correction terms ánd the control function
correction term. However, we find that our conclusions re-
main unchanged. As a further robustness check, we also esti-
mated Eq. 1 without both the marketing mix variables and the
corresponding copula terms. Again, our conclusions remain
the same.

Follow-up analyses

Impact on primary demand It could be that the addition of a
health symbol does not only affect the sales of the focal prod-
uct, but also total sales of the category. For instance, front-of-
pack nutrition claims can lead consumers to hold more posi-
tive attitudes towards the category and to have a greater will-
ingness to buy (Talati et al., 2016). A potential negative con-
sequence of these changed attitudes is increased consumption
of unhealthy food (Cleeren et al., 2016; Talati et al., 2016).
This may be particularly relevant in our setting, as we study a
health symbol program that uses category-specific criteria. To

Table. 5 Results: Product sales (Eq. 1)

Variable Estimate SE

Addition (β1) .121*** .028

× Taste claim (β2) .149*** .014

× Lower price (β3) .035** .014

× Private label (β4) .130*** .019

× Perceived category healthiness (β5) .460*** .079

× Taste claim × Perceived category healthiness (β6) .432*** .061

× Lower price × Perceived category healthiness (β7) .012 .046

× Private label × Perceived category healthiness (β8) .200*** .057

Control variables

Health symbol penetration (β9) .014*** .003

Addition × Health symbol penetration (β10) −.018 .015

Addition × Basic category (β11) −.009 .021

Addition × Nutrition claim (β12) .068*** .011

Relative regular price (β13) .146*** .030

Relative feature-display intensity (β14) .139*** .016

Relative price promotion (β15) .283*** .036

Relative distribution (β16) .726*** .044

Trend (β17) −.001*** .000

Relative regular price - Copula −.147*** .028

Relative feature-display intensity - Copula .073*** .011

Relative price promotion - Copula −.111*** .025

Relative distribution - Copula −.366*** .036

Probit residual −.005*** .001

Intercept (β0) 1.371*** .338

*** p < .01. ** p < .05. * p < .10. (two-sided)

All VIF values are below 10 (MAX = 9.02); Adj. R^2 = .599; AR(1) = .638
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provide insight in potential primary demand changes, we re-
gress the (ln-transformed) weekly category sales (across all
products from all brands) against the (time specific) health
symbol penetration within the category (i.e., % of products
carrying a health symbol). To assess whether there are differ-
ences between healthier and unhealthier categories, we extend
the regression with an interaction term between health symbol
penetration and category healthiness. As control variables, we
include category fixed effects, the same marketing mix vari-
ables from Eq. 1 (i.e., weighted category-level averages, using
average product market shares across our sample as weights),
marketing mix copula’s to account for the marketing mix
endogeneity, a copula term to account for the endogeneity of
health symbol penetration, a deterministic trend, and an
autoregressive residual. The results indicate no significant
change in category sales as the penetration of health symbol
use increases over time (β = −.018, p = .95). Moreover, the
effect does not differ depending on the (un)healthiness of the
category (β = −.197, p = .45).

Impact on products not carrying a health symbol To provide
insights into the source of gains for products adding the health
symbol, we replaced total weekly category sales (as used in
the first follow-up analysis) with (i) total weekly category
sales from products that are not eligible to use the health sym-
bol and (ii) total weekly category sales from products that

are eligible to use the health symbol but chose not to do so
without our sample period. The results indicate that both eli-
gible products (β = −.163, p < .01) and non-eligible products
(β = −.191, p < .01) lose sales. Moreover, the size of the
negative impact of category health symbol penetration on in-
cumbent products does not significantly differ between eligi-
ble vs. non-eligible products (z = .69, p > .10, see Paternoster
et al., 1998 and Kumar et al., 2015 for a similar test). Hence,
products without a health symbol lose sales after a health
symbol addition within their category, irrespective of whether
they qualify for the health symbol. We elaborate further on
these findings in the Discussion.

Discussion

Summary

Manufacturers adopt health symbols to meet increasing con-
sumer interest in healthier foods and to make finding a healthy
product an easier task for consumers. This research studies the
impact of adding a front-of-pack health symbol, signaling that
the product is a healthier option within the category, on prod-
uct sales. Using retailer sales data on 29 food product catego-
ries, we investigate how the sales impact of a health symbol
differs in function of perceived category healthiness and the

p < .01 n.s. p < .01

***

***

*** *

***

***

Fig. 3 Simple slope analyses of moderating effect of product
characteristics on sales in healthier versus unhealthier categories
*** p < .01. ** p < .05. * p < .10. (two-sided).
Notes: Following Cohen et al. (2003), we calculate the slope and associ-
ated significance level of each product characteristic (i.e., taste claim,
lower price, and private label) at lower (one standard deviation below
the mean) and higher (one standard deviation above the mean) values
of perceived category healthiness.

Read as follows: The moderating impact of taste claim and private label
on the sales impact of the health symbol addition is significant in
categories both low and high in healthiness (p < .01), but is stronger in
healthier than in unhealthier categories (p < .01). The moderating impact
of lower price is significant in categories with lower healthiness
(p < .01), as well as in categories with higher category healthiness
(p < .10), but the moderating impact of lower price does not differ
significantly between healthier and unhealthier categories (p > .10).
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presence of a taste claim, lower price, and whether the product
is a private label product.

Our empirical work on the heterogeneous impact of health
symbol additions across products results in a number of novel
findings. First, a product with a taste claim benefits more from
adding a health symbol than a product without a taste claim.
Products with taste claims are perceived as unhealthier than
products without taste claims within the category (Howlett
et al., 2009; Raghunathan et al., 2006), and the addition of the
health symbol offers products with taste claims away to counter
this lay belief. Second, a product with a lower price within the
category benefits more from adding a health symbol than a
product with a higher price. Cheaper products are perceived
as unhealthier than more expensive products within the catego-
ry (Haws et al., 2017). Again, the addition of the health symbol
can offset this belief, leading to a more positive impact of health
symbol additions for lower priced products. Third, private label
products benefit more than national brand products. This pro-
vides support for the reasoning that private label products are
not perceived as the healthiest products within a category.
Fourth, we find that these disconfirmation effects are more
likely to occur in healthier than in unhealthier categories. The
more positive impact for products with (vs. without) a taste
claim and private label (vs. national brand) products, is more
prevalent in healthier than in unhealthier categories. This can be
related to the importance of the disconfirmed attribute (i.e.,
healthy) (Evangelidis & Van Osselaer, 2018), as health is more
important to consumers in healthier than in unhealthier catego-
ries (Dhar & Wertenbroch, 2000; Wertenbroch, 1998).

Taken together, these results provide support for the hypoth-
esis that health symbols are more effective in the presence of lay
beliefs about a product’s relative (un)healthiness that can be
countered by the addition of a health symbol. These findings
are in line with expectancy-disconfirmation theory, which posits
that new information is especially effective in cases of discon-
firmation (Oliver, 1980). In such instances, these lay beliefs can
be positively disconfirmed by the addition of the health symbol,
and we find that this affects consumers’ purchase behavior, as
the increase in performance is stronger in cases of positive dis-
confirmation. Furthermore, our finding that the impact on pur-
chase behavior following positive disconfirmation is larger in
healthier than unhealthier categories is in line with prior research
showing that the effects of positive disconfirmation have more
impact on consumer behavior when the underlying attribute is
more important (Evangelidis & Van Osselaer, 2018).

Implications for manufacturers and public policy

For manufacturers, our results imply that marketing the
healthfulness of a product using health symbols will increase
product performance especially when their product may not
be perceived to be among the healthiest products within the

category. Manufacturers should use a health symbol when
they seek to signal the healthfulness of their products, in par-
ticular when they already contain a taste claim and when they
are lower priced within the category. Marketing healthy and
tasty simultaneously can be an opportunity for growth, and
combining the health symbol with a taste claim may help
overcome the lay belief that tasty products are less healthy.
Similarly, marketing the healthfulness of lower priced prod-
ucts via a health symbol can overcome the lay belief that lower
priced products are less healthy. Additionally, for retailers, our
results imply that they can use health symbols to indicate that
their products can nutritionally be among the best products in
the category. Furthermore, our finding that an eligible, health-
ier, product without a health symbol is harmed to the same
extent as a non-eligible, unhealthier, product suggests that
deciding not to add a health symbol makes a product vulner-
able to competing products that do add the health symbol. In
summary, manufacturers or retailers that have products that
are subject to lay beliefs leading consumers to believe the
product is not healthier should provide information that stops
consumers from relying on their lay theories, and our study
shows health symbols can help do that. However, they should
keep in mind that that the effects will be more pronounced in
healthier than in unhealthier categories, where consumers at-
tach more importance to health.

From a public policy perspective, our study shows first of all
that a health symbol with category-specific criteria can help
consumers in identifying the healthier options within a catego-
ry, leading to a switch to the healthier alternatives within the
category, without boosting category sales. Second, our results
indicate that a health symbol can be a helpful tool to reduce
reliance on potentially misleading lay beliefs among consumers
such as that tastier and cheaper products are unhealthier.

Overall, our findings are also particularly relevant for coun-
tries either using health symbol programs with category-specific
criteria (e.g., Singapore, Czech Republic, Malaysia, Indonesia)
or planning to introduce a category-specific health symbol pro-
gram (e.g., China). The use of category-specific criteria may be
particularly helpful to create positive disconfirmation, whereas
the use of cross-category criteria may categorize most products
as relatively unhealthy in an unhealthy category.14 The more a

14 Dubois et al. (2021) study a cross-category health symbol and find its
effectiveness to be more pronounced in categories with more within-
category variation in healthiness, whereas Nikolova and Inman (2015) do
not find an effect of within-category variation in healthiness.When we include
this variable in our analysis (within-category variation in perceived category
healthiness), we do not find an effect. A potential explanation may lay in the
fact that bothNuVal scores (ranking food products on 100-point scale) (used in
Nikolova& Inman, 2015) and the Choices health symbol (signaling the health-
iness products within a category) in the current study may be more likely to
allow consumers to identify relatively healthier options within a category with
relatively little within-category variation. Nutri-Scores (ranking food products
on a 5-point scale) (used in Dubois et al., 2021) may label all products as
relatively comparable in terms of healthiness within categories with little
within-category variation in product healthiness.
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health symbol signals within-category differences in healthiness
(through mass communication and/or symbol design) the more
likely consumers will perceive it as an indicator of within-
category product healthiness, potentially leading to stronger pos-
itive disconfirmation than a cross-category symbol. For instance,
cross-category Nutri-Scores impact purchases of the healthiest
products, but had little impact on purchases of food with medi-
um or low nutrition quality (Dubois et al., 2021), whereas the
category-specific health symbol, studied here, also leads to pos-
itive disconfirmation effects in unhealthy categories. That is,
consumers buy the same volume of products within the category
(i.e., category sales remain unaffected), but switch to the rela-
tively healthier alternatives within the category that feature the
health symbol. Still, the positive disconfirmation effects of using
a (category-specific) health symbol remain more pronounced in
healthier categories than in unhealthier categories, as health is
more important to consumers in healthier than in unhealthier
categories. As such, the importance consumers attach to health
remains key to maximize the effectiveness of health symbol
programs, which may be achieved more easily in healthier than
in unhealthier categories.

Furthermore, it is important to ensure that consumers un-
derstand that a category-specific health symbol signals health-
iness within a category (and not across categories) to avoid
undesirable consumer behaviour (e.g., consumers purchasing
more in unhealthier categories). A small-scale experiment (see
Research Setting section and Appendix) suggests that our fo-
cal health symbol was indeed interpreted as a category-
specific symbol. Communication about the meaning of
cross-category health symbol programs likely also matters,
as consumers do not seem to have strong views on whether
(cross-category) Nutri-Scores signal within- or across-
category healthiness (see Fig. 4 in Appendix).

In sum, the addition of a health symbol can result in (i) an
increase in product performance for the manufacturer of the
product and (ii) consumers being better informed about the
overall healthiness of grocery products within a category
through an easy-to-process symbol. The category-specific
health symbol serves as a helpful tool for consumers to choose
a relatively healthier alternative. While ideally, from a con-
sumer welfare perspective, one would not want consumers to
buy in the unhealthier categories at all, the category-specific
health symbol can offer consumers a relatively healthier alter-
native when they decide to buy in a specific (healthy or un-
healthy) category.

Limitations and future research

Generalization To answer our research questions, we study a
category-specific health symbol that summarizes overall prod-
uct healthiness (i.e., across nutrients). The question remains
whether our findings generalize towards programs that (i) are
nutrient specific (e.g., Multiple Traffic Lights) and (ii) use

cross-category criteria (e.g., Nutri-Scores). The underlying the-
orizing in our study is that health symbols are particularly
effective when they positively disconfirm pre-existing lay be-
liefs. Conceptually, one could reasonably expect this effect to
generalize to any type of health symbol that is able to positive-
ly disconfirm lay beliefs about a product’s healthiness.
However, it is unclear to which degree other types of symbols
are effective in positively disconfirming lay beliefs. For exam-
ple, nutrient-specific programs may be less likely to lead to
positive disconfirmation because they still require consumers
to assess and compare overall product healthiness themselves.
Overall, the meta-analytic study by Ikonen et al. (2020) indi-
cates that health symbols summarizing product healthiness
across nutrients are more successful to help consumers identify
healthier options than nutrient-specific programs. Similarly,
positive disconfirmation may also be more pronounced for
health symbols using category-specific criteria versus those
using cross-category criteria, particularly in unhealthier prod-
uct categories. This is because the use of cross-category criteria
is less likely to lead to positive disconfirmation if all products
within a category are labeled as unhealthy (e.g., crisps with a
red traffic light). Future research can explore the role of dis-
confirmation for different types of health symbol programs.

Packaging change In our empirical analysis, we implicitly
assume that at the time of the symbol addition the product
remains the same and, hence, other packaging claims or sym-
bols were added prior to the health symbol addition. However,
it could be that manufacturers do not only add the health
symbol, but simultaneously change another aspect of the
packaging.15 Future research can explore in more detail to
which degree manufacturers adjust packaging characteristics
in response to health symbol programs.

Impact on products not carrying a health symbol In our sam-
ple, a substantial part of eligible products decided to not add
the health symbol. A follow-up analysis indicates that eligible
products without health symbols are equally harmed by health
symbol additions in their category as products that do not meet
the health criteria, thereby making eligible products (i.e., rel-
atively healthier products within their category) vulnerable to
lose sales to products that did decide to add it to their package.

15 To gain a better insight in the simultaneity of packaging changes, we con-
ducted an extensive online search for all 189 products in our dataset to recover
images of the packaging with andwithout the health symbol. For 42 out of 189
products, we were able to recover an image of the product package without the
symbol. For 90% (38 out of 42 products), packaging characteristics did not
differ between the version with and without the health symbol, which suggests
that at the time of the health symbol addition no other claims were added or
removed. For the remaining 10% (N = 4)we observe the following differences:
the addition of a taste claim (N = 1), the removal of a taste claim (N = 1), and
the addition of a nutrition claim and taste claim (N = 2). We tested the robust-
ness of our findings by dropping these four observations. This does not alter
our key findings.
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This suggests that consumers do not seem to be well informed
about the healthiness of products without the health symbol,
which would be required to determine whether a product with-
out the health symbol voluntarily decided not to add the sym-
bol, or whether the product does not meet the criteria. Future
research should investigate perceptions among consumers
about the healthiness of products without the health symbol,
which is particularly relevant because in Europe, for instance,
mandatory implementation of front-of-pack health symbols
has not been possible from a legal perspective (Egnell et al.,
2020). This means that even if a country decides to adopt a
health symbol program (e.g., Nutri-Scores or Choices), the
actual symbol addition decision is made by manufacturers
themselves. However, it is not clear to what extent consumers
view health symbol additions as optional vs. mandatory.
Hence, future research should investigate the impact of health
symbol programs being perceived as voluntary versus manda-
tory. On the one hand, consumers perceiving the symbol to be
voluntary, may be less likely to draw conclusions about the
healthiness of products without the health symbol. On the
other hand, consumers may view products that add health
symbols voluntarily (vs. mandatorily) as more positively,
resulting in stronger negative effects for those not adding the
symbol. For instance, in a restaurant context, Berry et al.
(2018) assess the effect of restaurants voluntarily versus man-
datorily providing menu calorie labelling, showing that the
positive effects on attitudes toward the label-adding restaurant
and its patronage disappear in a mandatory setting. In summa-
ry, future research should further study the impact of health
symbol additions in the category on products without the
health symbol and its underlying drivers.

Consumer heterogeneity While our dataset gives indications
about overall product performance, it does not allow to ac-
count for differences between consumers. First, the impor-
tance of health may not only differ between categories, but
may also depend on the consumer. Differences in the impor-
tance of health to consumers may therefore moderate the ef-
fectiveness of health symbols (Burton & Kees, 2012; Trudel
et al., 2015). Consumers who perceive the health conse-
quences of not choosing the healthiest products to be large,
may be more willing to switch purchases to products with a
health symbol. Segmentation research has for instance indi-
cated that consumers vary in the degree to which they find
health important. For example, Trivedi and colleagues (2016)
show that there is a “health driven” segment that finds health
particularly important and accounts for 31% of consumers.
Similarly, Verhoef and van Doorn (2016) identify a “health
label” segment (33%) that spends more on products with
health claims and symbols than the average consumer. A sim-
ilar view is (theoretically) proposed byWansink (2017), argu-
ing that there is a hierarchy of health predisposition among
consumers, and that only a subset of consumers is expected to

be “health vigilant.” Future research could address how health
symbol programs affect consumers with different health pre-
dispositions. Second, not all consumers may hold lay beliefs
to the same extent. The effects are likely to be more prevalent
among consumers who report to believe that product related
aspects such as taste claims and a lower price are correlated
with healthiness. Third, our health symbol flags healthier op-
tions in both healthy and unhealthy category, and does not
decrease category demand in unhealthy categories at the ag-
gregate level (i.e., across consumers). Further consumer re-
search should study whether a category-specific health sym-
bol could induce a false sense of healthy eating for unhealthy
products among (some) consumers, as was the main criticism
and cause for termination of the health symbol program in the
Netherlands. Fourth, the assortment composition of the
store(s) a consumer visits might influence consumer percep-
tions on what constitutes a lower priced product and thus
influence a consumer’s lay beliefs and, as such, health symbol
effectiveness.

Profit implications Implementing the health symbol requires
an investment from the manufacturer. For example, there is a
cost to adjust product packaging when adding the health sym-
bol, and participation in health symbol programs is typically
not free of charge, which may lower the product’s unit profit
margin. Future research with access to data on the manufac-
turer’s profit margins, can investigate the impact of adding a
health symbol on overall profits.

APPENDIX

Experimental study on consumer perceptions of the
within-category designation of the health symbol.

The aim of this study is to address how consumers interpret
the “within-category” designation of our focal health symbol.

Design, measures, and sample We conducted a between-
subjects experiment with two conditions: (1) a category-
specific health symbol condition, and (2) a cross-category
health symbol condition, where participants were randomly
assigned to a condition. The design of the category-specific
symbol is based on the Choices symbol in our main study, and
indicates that the product was a “Healthier choice within this
product group” or “Conscious choice within this product
group.” For the cross-category symbol the Nutri-Score is cho-
sen, which was recently selected as the successor of the
Choices symbol in the Dutch market. The Nutri-Score has
been launched throughout several European countries and
was investigated in prior research (Dubois et al., 2021). The
Nutri-Score is based on a five-colour coded scale going from
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Table. 6 Product Images

Condition 1
category-specific health symbol 

condition

(Choices Symbol)

Condition 2
cross-category health symbol 

condition

(Nutri-Score)
Butter

Soup

Crackers

Mayonnaise
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dark green (i.e., the best nutritional quality) to dark orange
(i.e., the lowest nutritional quality), associated with letters
from A to E, and determined irrespective of the category.
Four categories were selected: a more healthy, non-basic cat-
egory (i.e., soup), a more healthy, basic category (i.e., crack-
ers), a less healthy, non-basic category (i.e., mayonnaise) and
a less healthy, basic category (i.e., butter). For each category
(presented in a randomized order), participants were exposed
to four product alternatives offered in the Dutch market where
one product (in the categories crackers, mayonnaise and but-
ter) or two products (in the category soup) carried a health
symbol. Appendix Table 6 illustrates the product images used
in both conditions. Apart from the health symbol, the product
images are identical in both conditions.

To stimulate respondents to inspect the products, the re-
spondents were first asked to select for each category which
product they considered most attractive to purchase. After
seeing products from all four categories, and after receiving
a general definition of a category (i.e., that it refers to the
group of products that the product belongs to), participants
were asked to evaluate the health symbol they just saw on
some of the products. Specifically, they answer the following
7-point Likert scale questions (1 = disagree, 7 = agree): (i) “I
believe that the health label evaluates healthiness of the prod-
uct within its own category of products” and (ii) “I believe that
the health label evaluates healthiness of the product across all
categories, including products outside its own category”, re-
lated to the perceived “within-category” designation and the
“cross-category” designation of the health symbol,
respectively.

Our sample consists of 151 adult U.S. participants recruited
via Amazon’s Mechanical Turk (MTurk) (i.e., 77 in the
category-specific condition and 74 in the cross-category con-
dition). Participant’s mean age was 43 (SD = 11.87), and 54
(46%) of the participants were male (female).

Results As shown in Fig. 4, perceived within-category desig-
nation is significantly higher among participants exposed to

the category-specific health symbol (M = 5.38, SD = 1.57)
than the cross-category health symbol (M = 4.51, SD =
1.86)(t(149) = 3.08, p < .01). On the other hand, the per-
ceived cross-category designation is significantly higher for
the cross-category health symbol condition (M = 4.73,
SD = 1.69) compared to the category-specific health symbol
(M = 3.47, SD = 2.09)(t(149) = 3.83, p < .01). This result
provides empirical support for the notion that our focal
category-specific health symbol is more likely to improve
consumers’ perception of the within-category healthiness of
the product compared to a cross-category health symbol,
whereas the cross-category health symbol is more likely to
improve consumers’ perceptions of the cross-category health-
iness of the product compared to a category-specific health
symbol.
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