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a b s t r a c t

Three labeling schemes – signpost logos, multiple traffic light (MTL) labels, and labels communicating
guideline daily amounts (GDA) – dominate the debate on front-of-pack nutrition labeling used to assist
consumers in making informed food choices. Although the performance of these labeling schemes has
been studied extensively, this has mainly been done with a focus on single labeling schemes within single
countries where these labels have already a foothold in the market place. Such a priori familiarity raises
issues regarding the generalization of results to other contexts and countries. The present study
compares consumer evaluation of nutrition labeling schemes, product choices, and inferred product
healthfulness across two markets (UK and the Netherlands) with different front-of-pack labeling
histories. Results show that familiarity with the labeling scheme affects self-reported evaluations and
usage intentions, but that all labeling schemes are equally effective in stimulating healthful choices.
The study further shows evidence that all labels increase the perceived healthfulness of more healthful
options and that only MTL and GDA reduce healthfulness perceptions of the less healthful options within
an assortment. These results are a first step in further elucidating the underlying cognitive processes
involved in consumer evaluation and use of front-of-pack nutrition labeling.

� 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Front-of-pack nutrition labeling has taken off in many countries
as a means to assist consumers in making more informed, and
thereby more healthful, food choices (Storcksdieck genannt
Bonsmann, Fernández Celemín, & Grunert, 2010). Yet, despite their
wide presence and the sharp increase in studies on consumer
responsiveness to front-of-pack nutrition labels in recent years
(for reviews see Drichoutis, Lazaridis, & Nayga, 2006; Grunert &
Wills, 2007; Mhurchu & Gorton, 2007), there is still no consensus
on a uniform global or regional nutrition label. Many studies focus
on the effectiveness of a single labeling scheme (e.g., Balcombe,
Fraser, & Di Falco, 2010; Sacks, Rayner, & Swinburn, 2009; Vyth
et al., 2009), usually of a label that is well-established in the coun-
try in which the study took place or one that was being introduced.
Specifically, research into the ‘Choices Logo’ is dominated by stud-
ies in the Netherlands, the ‘Green Keyhole’ by studies in Sweden,
and research into traffic light labels by studies in the UK. This is
understandable in terms of effective research design, but carries
a problem in terms of the generalization of results. After all, it is

impossible to disentangle whether positive consumer evaluations
and choice effects are due to familiarity with the labeling scheme
or to specific features of the label. As consumer evaluation and
use of nutrition labels are affected by both label and consumer
characteristics (Bialkova & Van Trijp, 2010; Visschers, Hess, &
Siegrist, 2010), familiarity with labeling schemes is likely to mat-
ter. In fact, Grunert and Wills (2007) report that research by the
European Food Information Council has ‘‘led to the impression that
(some) consumers seek out labels actively in the UK, but less so in
the other countries, which may be related to the differences in
availability of and familiarity with labels that exist between these
countries.’’

Only a limited number of studies have compared alternative
labeling schemes in their ability to enhance healthful choices. Some
of these have been conducted in countries with limited pre-expo-
sure to any front-of-pack nutrition label at the time of data collec-
tion (e.g., Germany; Borgmeier & Westenhoefer, 2009), and other
studies have familiarized participants with the basic features of
the labeling schemes (e.g., Van Herpen & Van Trijp, 2011). Although
this cannot fully compensate for the effects of familiaritywith label-
ing schemes, it allows for a more objective assessment of nutrition
label effectiveness on the basis of its features and format only.

The present study investigates the role of familiarity by com-
paring consumer responsiveness to three basic types of labeling
schemes – Choices Logo, multiple traffic light (MTL) label, and
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monochrome guideline daily amount (GDA) label, see Appendix A
– in two countries (UK and the Netherlands). The GDA label has a
high presence in both markets, whereas the Choices Logo is preva-
lent in the Dutch market and the MTL label in the UK market (Stor-
cksdieck genannt Bonsmann, Fernández Celemín, Larraňaga, et al.,
2010). Consumers in both countries thus have had extensive expo-
sure to different labeling schemes in naturally occurring choice sit-
uations, making the cross-country comparison an ideal situation to
examine the effect of long-term familiarity with labeling schemes.
To ensure that country differences can indeed be attributed to
familiarity, and not to any other coincidental difference between
the countries, individual differences in familiarity with different
labeling schemes are investigated as (full) mediators. This extends
existing research on consumer evaluation and use of front-of-pack
labeling schemes in important ways.

The main contribution lies in the investigation, in a mediated
moderation analysis, of the extent to which familiarity with a
labeling scheme can account for differences observed between
the UK and Dutch market in consumer responsiveness to these
labeling schemes. If familiarity with labeling schemes indeed
(fully) mediates differences in how consumers from the two coun-
tries respond to the labeling schemes, this would indicate that past
history with the labels is indeed the underlying reason for these ef-
fects. In order to investigate this, the current study examines three
types of dependent variables: (a) evaluation of the labeling scheme
(Do consumers like the labeling scheme?), (b) product attractive-
ness and choice (Does the labeling scheme affect product
choices?), and (c) inferred product healthfulness (Does the labeling
scheme affect how consumers evaluate the healthfulness of prod-
ucts?). The investigation of country differences can help to deter-
mine to what extent familiarity with a labeling scheme affects
these diverse variables. Furthermore, in addition to our main
objective, the present study also investigates the effect of labeling
schemes on attractiveness and healthfulness perceptions in more
detail. We examine whether or not particular labeling schemes
not only favor the more healthful options in the assortment but
also ‘‘penalize’’ the less healthful options in the consumer’s
perception.

2. Different front-of-pack labeling schemes

2.1. Multi-label comparisons and consumer responsiveness

Different types of labeling schemes, specifically signpost logos,
multiple traffic light (MTL) labels, and labels communicating
guideline daily amounts (GDA), lead the debate on front-of-pack
nutrition labeling. The labeling schemes represent three basic
types of labels, with varying degrees of directiveness (Hodgkins
et al., 2011; Storcksdieck genannt Bonsmann, Fernández Celemín,
& Grunert, 2010). Signpost logos provide an overall ‘‘approval
mark’’ to healthful products; MTL labels use colors to communicate
whether specific nutrients are present in low, medium, or high
quantities; and GDA labels provide numerical details per nutrient.
Three key issues seem to dominate the debate. The first is whether
nutrition labels should communicate product healthfulness in an
all or nothing format, as signpost logos do, or also in terms of the
underlying nutrient content profiles, as MTL and GDA labels do.
A second issue is whether the labeling scheme should provide
information on all foods in an assortment, or should only appear
on healthful options. And finally, a third issue is whether color cod-
ing helps consumers to interpret the nutrient content of products,
or whether such information should be provided in more analytical
terms (in % daily allowance). These issues are clearly interrelated
as signpost logos selectively ‘‘favor’’ the healthful options, but
not explicitly disqualify less healthful options. MTL labels, in con-

trast, signal both the healthful options (in terms of green colors)
and the less healthful options (in terms of red colors). GDA labels
are similarly symmetric but in a more indirect numerical format.

Table 1 provides an overview of published scientific studies that
have empirically compared different front-of-pack labeling
schemes for packaged food products. It shows that the MTL and
GDA labels have been most often compared in various studies.
Many of these studies appear to favor color coding of nutrient pro-
files, albeit that most were conducted in countries outside Europe.
Consumers tend to prefer color coded labeling schemes over
monochrome labels (Gorton, Mhurchu, Chen, & Dixon, 2009; Kelly
et al., 2009; Maubach & Hoek, 2010) and the use of color coding in-
creases the correct identification of more as well as less healthful
alternatives (Borgmeier & Westenhoefer, 2009; Kelly et al., 2009;
Maubach & Hoek, 2008), although other studies find that both col-
or coded labeling and monochrome labeling are understood well
(Grunert, Wills, & Fernández-Celemin, 2010). An increased ability
of consumers to differentiate between more and less healthful
products may, however, also lead to more extreme product evalu-
ations than is warranted by the underlying product differences
(Balcombe et al., 2010; Hieke, Wilczynski, & Schwaiger, 2011). Fur-
thermore, logos can be helpful in increasing brand attitudes
(Kozup, Creyer, & Burton, 2003), perceived healthfulness of moder-
ately healthful products (Andrews, Burton, & Kees, 2011), and
healthful choices (Van Herpen & Van Trijp, 2011).

2.2. Cross-country comparisons on front-of-pack labeling effectiveness

Only a limited number of studies have been conducted in the
cross-country context (see Table 1). Still, although not formally
tested, the empirical results of several of the studies included in
Table 1 suggest that cross-country differences in familiarity may
affect how consumers evaluate and use nutrition labels. For in-
stance, the study of Grunert, Fernández-Celemin, et al. (2010) has
uncovered considerable cross-national differences in the use and
understanding of nutrition labels. Their study shows that the
GDA label is used more often in the UK, France, and Germany than
in the other countries (Sweden, Poland and Hungary), whereas
consumers only reported using color-coded systems in the UK
and France – the two countries in which these systems were pres-
ent at the time of the study. They also found country differences in
the nutrients that consumers look for on product packages. This
appears to reflect the attention given to specific nutrients in media
outlets, as consumers in the UK, where recent national campaigns
about salt and saturated fat took place, paid relatively more atten-
tion to these nutrients than consumers from other countries.

Additionally, Möser, Hoefkens, Van Camp, and Verbeke (2010)
compared the MTL and GDA labels by directly asking consumers
to evaluate these labeling schemes. Their results show that Ger-
man consumers think that reading a MTL label is less time-con-
suming than reading a GDA label, whereas Belgian consumers
(although on another scale) interpret the GDA label much more
positively than the MTL label. The authors argue that these differ-
ences in label perception may possibly result from the ongoing
public discussion on the introduction of the MTL label in Germany.
This public discussion has brought the MTL label to the attention of
German consumers, whereas in Belgium there is far less public
attention for the MTL label. There, the GDA label has been widely
introduced and generally accepted. Country differences have also
been reported in the study by Feunekes, Gortemaker, Willems,
Lion, and Van den Kommer (2008), although the pattern there is
less clear-cut and not interpreted further by the authors.

In conclusion, although previous studies have identified country
differences in consumer responsiveness to front-of-pack nutrition
labels, to the best of our knowledge no prior study has formally ex-
plored the mediating role of label familiarity in this process. We
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build on previous studies to develop specific hypotheses on how
labels may be evaluated and used differently in different countries,
before we formally test the mediating role of familiarity as an
explanation of country differences between the UK and the
Netherlands.

2.3. Evaluation of the labeling schemes

Consumers often have strong ideas on which labels they like or
do not like. Yet, these evaluations of labeling schemes are often not
in line with actual label use (Levy, Fein, & Schucker, 1992), primar-

Table 1
Studies comparing different front-of-pack labeling schemes.

Paper Labeling schemes1 Dependent variables Main results Country

Andrews, Burton,
and Kees (2011)

Choices logo, CC-
GDA

Product healthfulness, nutrient
evaluation, attitude, purchase
intention; for moderately healthful
products

Logo increases perceived healthfulness and decreases
perceived levels for ‘negative’ nutrients more than CC-GDA.
Both labels increase product attitude and purchase
intentions

US

Bialkova and Van
Trijp (2010)

Choices Logo, MC-
GDA, CC-GDA

Detection of label presence on product No significant differences for single label detection.
Attention capture faster for choices logo than GDA when
asked whether one or two labels are present

The Netherlands

Bialkova and Van
Trijp (2011)

MC-GDA, CC-GDA Product choice, response time MC-GDA increases choice likelihood compared to CC-GDA,
for preference goal

The Netherlands

Borgmeier &
Westenhoefer
2009

Tick, MTL, MC-GDA,
CC-GDA

Identification of healthful alternative Correct identification highest for MTL, followed by MC-GDA
and CC-GDA

Germany

Feunekes et al.
(2008), study 1

Tick, Health
protection factor,
Stars, Smileys, MTL,
WTL

Evaluation and attractiveness of
labeling scheme, product healthfulness

In general, MTL and WTL evaluated best. Smileys and Stars
are best discriminators between healthful and less healthful
products

UK, Germany,
Italy, the
Netherlands

Feunekes et al.
(2008), study 2

Tick, Stars, Multiple
choice tick, MC-
GDA

Evaluation and attractiveness of labels,
product healthfulness, intended
product usage frequency, evaluation
time

GDA and Stars liked most. No difference for intended usage
frequency. GDA requires more time to evaluate

Italy, UK

Gorton et al. (2009) MTL, STL, MC-GDA,
NIP

Product healthfulness, attractiveness of
labeling scheme

MTL preferred most, GDA preferred least. Product
healthfulness most accurate with STL, followed by MTL;
with NIP and GDA scoring worst

New Zealand

Grunert,
Fernández-
Celemin, et al.
(2010)

MC-GDA, CC-GDA,
MTL, NIP, Logo

Looking at labels, reported looking at
labels, understanding of GDA label

Use of nutrition labels varies per country and product
category. MTL and CC-GDA used most often in UK, MC-GDA
in UK, France and Germany, health logo in Poland and
Hungary. Application of GDA label in relative product
judgments is good in all countries

Uk, Sweden,
France,
Germany,
Poland, Hungary

Grunert, Wills, and
Fernández-
Celemin (2010),
study 1

GDA, MTL, NIP Looking at the label, reported looking at
labels

Mentioning of specific labels depends on retailer adoption
of these labels

UK

Grunert, Wills, and
Fernández-
Celemin (2010),
study 2

MC-GDA, MTL, CC-
GDA

Understanding of the label Subjective understanding not significantly different.
Understanding high for all labels

UK

Jones & Richardson
2007

NIP, NIP plus MTL Product healthfulness, attention to the
label and nutrients

MTL affects which nutrients are attended to and leads to
more correct healthfulness ratings

UK

Kelly et al. (2009) MC-GDA, CC-GDA,
MTL, MTL plus
overall rating

Attractiveness of labeling scheme,
identification of healthful product

CC-GDA preferred most, followed by MTL plus rating and
MTL. Product identification most accurate for MTL and MTL
plus rating; less accurate for CC-GDA and GDA

Australia

Kozup et al. (2003) NIP, NIP plus heart
healthy symbol and
claim

Brand attitude, purchase intention The heart healthy symbol and claim increases brand
attitudes

US

Maubach (2008) MC-GDA, MTL, NIP Product attitude MTL better able to enhance accurate evaluation of products
than GDA. MTL helps identify less healthful products

New Zealand

Maubach, Hoek,
Healey, Gendall,
and Hedderley
(2009)

MTL, MC-GDA Product choice MTL enhances discrimination between healthful and less
healthful products more than GDA

New Zealand

Maubach and Hoek
(2010)

MC-GDA, MTL, WTL,
CC-GDA, NIP

Evaluation and attractiveness of the
labeling scheme

Evaluation of color coded labels more positive than of
wholly numeric labels

New Zealand

Möser et al. (2010) MC-GDA, MTL Attractiveness of labeling scheme In Belgium, GDA preferred. In Germany, MTL preferred Germany and
Belgium

Scott and Worseley
(1994)

NIP, Tick, Healthy
Food Pyramid,
Hearth foundation
claim

Appeal of labeling scheme,
understanding of labels

NIP was least appealing; Tick and claim were most
appealing. Some level of misunderstanding reported for all
labels

New Zealand

Van Herpen and
Van Trijp
(2011), study 1

Tick, MTL, NIP Appeal of labeling scheme, attention to
label, label recognition, product choice

NIP has higher appeal than MTL and Tick. MTL and
especially Tick enhance choice of healthful products

The Netherlands

Van Herpen and
Van Trijp
(2011), study 2

Tick, MTL, NIP Appeal of labeling scheme, attention to
label, label recognition, product choice

NIP has higher appeal than MTL and Tick. MTL and Tick
enhance choice of healthful products, even under time
pressure

Turkey

1 MTL, multiple traffic light label; MC-GDA, monochrome label based on guideline daily amounts in some studies referred to as % DI (% daily intake); CC-GDA, color coded
label based on guideline daily amounts; NIP, (shortened) nutrition information panel on front-of-pack; WTL, wheel traffic light; STL, simple traffic light (one overall traffic
light rating for the product).
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ily because consumers tend to underestimate the effort required in
using labels with more detailed information (Drichoutis et al.,
2006; Grunert & Wills, 2007). Thus, although consumers acknowl-
edge that nutrition tables are relatively more difficult to use, they
tend to evaluate these labels more positively than MTL labels and
signpost logos (Van Herpen & Van Trijp, 2011). We expect that this
finding extends from nutrition tables printed front-of-pack to
monochrome GDAs even when they provide some direction. Hence
we hypothesize:

H1: The monochrome GDA label is evaluated more positively
than the MTL label and Choices Logo, with the exception of dif-
ficulty in use.

Additionally, based on the review of the literature, we assume
that the ‘‘home’’ label that consumers are familiar with will be
evaluated more positively than the unknown label. In other words,
consumers are likely to evaluate labels better when they already
have some experience with them. In the present context of a com-
parison between the UK and the Netherlands, the monochrome
GDA label is present in both countries, whereas the MTL is rela-
tively more prominent in the UK and the Choices Logo is relatively
more prominent in the Netherlands. We expect that:

H2: In the UK, the MTL label is evaluated more positively than
the Choices Logo, whereas in the Netherlands the opposite is
true.

2.4. Healthful choices

Even though consumer evaluations of the different labeling
schemes may be a poor predictor of their effectiveness in guiding
healthful choices, nutritional labeling schemes provide relevant
guidance in facilitating the healthful choice, simply because of
the transparency that they provide. Hence, we hypothesize that:

H3: Nutrition labels front-of-pack are effective in stimulating
the more healthful choice, compared to situations where
front-of-pack nutrition labels are absent.

In addition, we expect that the degree to which front-of-pack
nutrition labels enhance healthful choices depends on the promi-
nence with which these labeling schemes appear in daily life. After
all, consumers may become more competent in using a labeling
scheme when they are more familiar with it. Hence:

H4: The Choices Logo (MTL label) is more effective in stimulat-
ing the more healthful choice in the Netherlands (UK), and the
monochrome GDA label is equally effective in the Netherlands
and the UK.

Finally, we formally test whether familiarity with the labeling
scheme mediates the effectiveness of alternative labeling schemes
in stimulating the healthful choice.

H5: The effect of alternative labeling schemes on (a) the evalu-
ation of labeling schemes and (b) the likelihood of making the
more healthful choice is mediated by familiarity with the label-
ing scheme.

2.5. How labels enhance healthful choices

Different labeling schemes take a different approach to stimu-
lating healthful food choices and this has been central in the de-
bate among various stakeholders (Bussell, 2005). Whereas
signpost logos are awarded only to the more healthful food prod-

ucts within the assortment, color-coded labels (MTL label and col-
or-coded GDA not only signify the relatively healthful options
(predominantly green/amber colored labels) but also identify the
less healthful options (predominantly red/amber colored labels).
This contributes to increasing transparency and differentiation
within the assortment. Monochrome GDA labels achieve the same
objective but are less salient within the choice assortment. Differ-
ent stakeholders have advocated different labeling schemes, with
the health sector mainly favoring the MTL label and food manufac-
turers the GDA label (White, Thomson, & Signal, 2010), and all
labeling schemes have been both advocated and highly criticized
(see e.g., Bussell, 2005; Halliday, 2009).

Because all labeling schemes are designed to signify the health-
ful options in the assortment, we expect all labeling schemes to
strengthen the healthfulness perception of the more healthful op-
tions within the assortment, hence:

H6: All labeling schemes increase (a) the perceived healthful-
ness and (b) the attractiveness of more healthful products, com-
pared to the no-label condition.

Additionally, based on the label design, we expect MTL and GDA
labels to also decrease perceived healthfulness and attractiveness
of the less healthful options. This effect may be especially large
for the MTL label, as consumers have a tendency to overinterpret
the meaning of amber and red colors in this label (Grunert, Wills,
& Fernández-Celemin, 2010). For instance, they tend to interpret
a red color as a signal that they should try to not eat the product,
whereas the correct interpretation is that it is fine to have such a
product occasionally as a treat. Consumers consequently demon-
strate a strong aversion to food products displaying red traffic
lights (Balcombe et al., 2010; Hieke et al., 2011). In contrast, we ex-
pect that asymmetric labeling schemes (e.g., Choices Logo) leave
the perceived healthfulness of the less healthful options relatively
unaffected. Hence:

H7: MTL and GDA labels decrease (a) the perceived healthful-
ness and (b) the attractiveness of less healthful products,
whereas the Choices Logo does not.

As prior research has shown that shopping goals are very
important as a top-down factor driving consumer response to
and evaluation of front-of-pack nutrition labels (e.g., Van Herpen
& Van Trijp, 2011; Visschers et al., 2010), we also incorporate spe-
cific shopping goals in the research design without developing for-
mal hypotheses. We expect replication of the results found in these
prior studies.

3. Experiment: Nutrition labels and familiarity

3.1. Method

3.1.1. Participants and design
Participants were 186 students and administrative staff mem-

bers below 30 years old from a UK University (69% female, mean
age 22.8 years) and 197 students and administrative staff members
from a Dutch University (63% female, mean age 20.3 years). People
with relevant food allergies or color blindness were excluded. After
giving informed consent, participants were randomly assigned to
one of the conditions in a 4 (labeling scheme: none, Choices Logo,
MTL, monochrome GDA (MC-GDA)) � 3 (goal: preference, general
health, low saturated fat) between subjects design. Between coun-
tries, the samples did not differ in gender distribution. The UK sam-
ple was slightly, albeit significantly, older than the Dutch sample
(23 vs. 20 years, F(1,382) = 80.00, p < .001).
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3.1.2. Labeling schemes
Participants were exposed to one of four labeling schemes. The

‘no label’ condition presented the products without any nutrition
labeling. The other labels (Choices Logo, MTL, MC-GDA) were pre-
sented in ecologically valid size. In line with existing market con-
dition, the Choices Logo was only present on the two pizzas that
would qualify against the Choices criteria, whereas the other two
labeling schemes appeared on all options. Further, to increase real-
ism, both the MTL and GDA (but not the Choices Logo) were com-
plemented with a calorie label front-of-pack, as indicated in
Appendix A. In reality, calories are commonly provided as part of,
or in addition to, the nutrient information contained in GDA and
MTL labels. Calorie labeling front-of-pack can be an important
cue for inferences about product healthfulness (Van Kleef, Van
Trijp, Paeps, & Fernández-Celemin, 2008).

3.1.3. Goal manipulation
The task instructions were (preference condition): ‘‘Imagine the

following situation. You have planned to go to the supermarket to
buy pizza. On the next screen you will see different pizzas. Please
look carefully at all the options. Which pizza would you buy?
When you have made your choice, click on the chosen pizza to con-
tinue.’’ Alternatively (health and low saturated fat conditions):
‘‘Imagine the following situation. You have decided to eat health-
ier/eat less saturated fat. You have planned to go to the supermar-
ket to buy pizza. On the next screen you will see different pizzas.
Please look carefully at all the options. Which pizza would you
buy? Keep in mind that you have decided to eat healthier/eat less
saturated fat. When you have made your choice, click on the
chosen pizza to continue.’’

3.1.4. Stimuli
The product category of pizza was used for this study, because

healthfulness can differ substantially between options from this
category, it is a main meal, and it is a product category that partic-
ipants are familiar with. Six types of pizza were selected: Venezia,
Toscana, Bolzano, Portofino, Caprese, and Romagna. These pizza
types exist in practice, but do not immediately detail the ingredi-
ents, preventing participants from using healthfulness information
stored in memory. For the same reason, a fictitious brand name
was used. The pizzas were in reality pizzas from a Dutch retail
brand, but with references to the store removed and a new brand
name (Delizioso) included as well as nutrition labels (depending
on condition), as shown in Appendix A.

The pizzas were experimentally designed to represent varia-
tions in nutrient profile and hence partial (GDA and MTL) and over-
all (Logo) level of healthfulness. Existing nutrient profiles of several
commercial pizzas were examined to ensure that profiles were
representative of products in the market. Based on the nutrient
content (see Table 2), choices were classified as more healthful
(‘‘Portofino’’ or ‘‘Romagna’’), medium healthful (‘‘Toscana’’ or
‘‘Bolzano’’), or less healthful (‘‘Venezia’’ or ‘‘Caprese’’). The more
healthful options outperformed the other pizzas on all indicated
nutrients and energy, and the medium healthful options outper-
formed the less healthful options on all indicated nutrients and
energy.

3.1.5. Procedure
Data was collected on computers using the software package

Authorware. The two countries in which data were collected differ
in terms of presence (and thus familiarity) with the nutrition la-
bels. Hence, participants received information on screen which
briefly explained the labeling schemes to bring their understanding
to an adequate level. This was presented in the form of a leaflet
(see Appendix B). To enhance task realism, participants evaluated

the quality of the leaflet, as well as the three labels described in
the leaflet.

In a choice task participants subsequently saw on screen a pic-
ture of an assortment with six pizzas. A large screen (27 inch) was
used to ensure that all information on the product packages was
easily readable. Pizza choice was recorded by the computer. After
choice participants were asked an open-ended question on why
they selected this pizza. Next, they received instructions that they
would rate each of the pizzas in terms of attractiveness and overall
healthfulness. To refresh their memory and allow participants to
correctly differentiate between the products (which product was
which), the assortment of pizzas was shown on screen for 10 s,
after which the ratings were asked. The assortment was not visible
on screen when the ratings were provided, to prevent participants
from focusing on information that they would not naturally notice.
Finally, participants filled in a questionnaire collecting background
characteristics, were debriefed and thanked. Participation lasted
around 15–20 min and participants received a free product (choc-
olate bar, bag of nuts, etc.) as a reward.

3.1.6. Measures
Quality of the leaflet was measured with two items, rated on 7-

point scales: ‘‘How clear did you find the leaflet?’’ (not at all clear –
very clear) and ‘‘How interesting did you find the leaflet?’’ (not at
all interesting – very interesting).

Evaluation of the labeling schemes was collected on the basis of
the leaflet, using five items for each of the three labeling schemes.
These were rated on 7-point scales: ‘‘How clear do you find the la-
bels in the leaflet?’’ (not at all clear – very clear), ‘‘How difficult
would it be to use the labels when choosing food products?’’ (not
at all difficult – very difficult), ‘‘How much do you trust each of
the labels?’’ (not at all – very much), ‘‘To what extent do you find
the labels patronizing’’ (not at all patronizing – very patronizing),
and ‘‘Would you use these labels when making a product choice’’
(definitely would not – definitely would).

Familiarity with the labeling schemes was measured directly fol-
lowing the exposure to the leaflet (cf. Van Herpen & Van Trijp
2011). Participants saw a picture of each of the labels in random
order and indicated if they had seen this type of label before it
was described in the leaflet, on a three point scale (no, I have never
seen it before/no, but I have seen something like it/yes, I have seen
this label before). The middle category was used to ensure that
familiarity with a slightly different version of a specific type of la-
bel (e.g., a vertically oriented MTL label) was also taken into ac-
count. In the analyses, the latter two categories were combined
to obtain a dichotomous measure of familiarity with the label.

Healthful choice was derived from the chosen pizza, as indicated
in Section 3.1.4.

Choice motivation was measured as an open-ended question
immediately after the choice task: ‘‘You have made a choice be-
tween different types of pizzas. On what did you base your
choice?’’ Answers were content analyzed, and presence or absence
of label as a reason for making the choice was coded. Open re-
sponses were only coded as ‘‘label’’ when there was explicit men-
tioning of the label or label elements (e.g., green light, percentage,
etc.), not if only a nutrient (e.g., fat) was mentioned.

Perceived healthfulness was asked for each pizza, on 7-point
semantic differential scales with endpoints ‘‘very unhealthy’’ and
‘‘very healthy’’. Pizzas were indicated by their name and position
in the assortment (e.g., Venezia (left, up)), and were not visible
on screen while ratings were provided. Healthfulness ratings for
the two more healthful pizzas were averaged, as were those for
the two medium healthful and for the two less healthful pizzas.

Product attractiveness was also asked for each of the pizzas, on
7-point semantic differential scales with endpoints ‘‘I definitely
do not prefer this pizza’’ to ‘‘I definitely prefer this pizza’’. Pizzas
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were again indicated by name and position and were not visible on
screen while ratings were provided. Attractiveness ratings were
averaged for the more healthful, for the medium healthful, and
for the less healthful pizzas.

Background characteristics included socio-demographics (age,
gender, and education program engaged in), use of pizzas in the
dietary pattern (‘‘How often do you eat pizza’’ on a 7-point scale
ranging from ‘‘never’’ to ‘‘always’’), and liking of pizza (‘‘Do you like
the taste of pizza’’ on a 7-point scale ranging from ‘‘do not like at
all’’ to ‘‘like very much’’). These were taken to ensure that the ran-
dom assignment of participants was successful, and we indeed
found that these variables did not significantly differ between
conditions.

3.1.7. Data analysis
Differences between the countries in terms of background vari-

ables and familiarity with labeling schemes were tested using AN-
OVA’s and v2 tests, as appropriate. As the same participant
evaluated all three labeling schemes, repeated measures ANOVA
was applied for labeling scheme evaluations, with as independent
variables: label (as a within-subjects factor), country (as a be-
tween-subjects factor), and the interaction between label and
country. Label differences were investigated using contrast tests
with dummy (�1,0,1) coding. If significant interactions were
found, mediated moderation was tested for, using familiarity with
the label as the mediator and following the procedure outlined by
Muller, Judd, and Yzerbyt (2005).

Healthful choice was examined using a multinominal logistic
regression, with country, task, and labeling scheme as independent
variables. Potential interaction effects were investigated, and med-
iated moderation models would be used to investigate the mediat-
ing role of familiarity if country differences were found. Initially,
the model used preference task (for task) and the control condition
without labels (for labeling scheme) as reference categories, but in
follow-up analyses different reference categories were selected, to
obtain estimates for differences between health task and low satu-
rated fat task, and between the labeling schemes.

Choice motivation provided in the open answers were content
analyzed to identify whether or not the label was mentioned as a
motivation (yes/no) for pizza choice and served as dependent vari-
ables in a logistic regression. Independent variables were country,
task, labeling scheme, together with all 2-way and 3-way interac-
tions. As reference categories, preference task (for task) and GDA
label (for labeling scheme) were used, and the control condition
was excluded from this analysis.

Healthfulness and attractiveness ratings were provided for all
pizzas by any single participant and hence analyzed with repeated
measures ANOVA’s. Pizza type (more healthful, medium healthful,
and less healthful) was the repeated measures factor and labeling
scheme, task, and country were between subject factors in these
analyses. Differences between labeling schemes were investigated
using post hoc (LSD) tests.

3.2. Results

3.2.1. Background
Participants on average liked pizza (M = 5.66) and were inclined

to eat it on occasion (M = 3.05). There were no differences between
the countries, neither for liking of pizza (F(1,381) = 1.21, ns), nor
for frequency of eating pizza (F(1,281) = 0.67, ns). The leaflet intro-
ducing the labels was seen as clear (M = 5.75) and this holds for
both countries (F(1,381) = 0.12, ns). However, it was rated as mar-
ginally more interesting (F(1,381) = 3.47, p = .06) in the Nether-
lands (M = 4.66) than in the UK (M = 4.44).

3.2.2. Familiarity with the labeling schemes
As anticipated, participants in the Netherlands had more expe-

rience with the Choices Logo (97.5% had seen this label before)
than participants in the UK (28.5% had seen it before)
(v2(2) = 197.45, p < .001). In contrast, participants in the UK had
more experience with the MTL label (68.8% had seen this label
before) than participants in the Netherlands (22.8% had seen it be-
fore) (v2(2) = 81.65, p < .001). Most participants in both countries
were familiar with the GDA label (94.1% and 91.9% in UK and the

Table 2
Nutrient profiles for the pizzas.

Pizza Ingredients Nutrient Grams
per 100 g

%
GDA

MTL
color

Calories
per 100 g

Logo

Venezia Mozzarella, squid, shrimps, smoked salmon, clams, mussels and olives Sugar
Fat
Sat. fat
Salt

12.3
20.0
7.2
2.3

14
29
36
96

Amber
Amber
Red
Red

432 No

Toscana Mozzarella, spicy gorgonzola, roasted paprika, eggplant, zucchini, green
asparagus and broccoli

Sugar
Fat
Sat. fat
Salt

8.2
11.0
3.2
0.70

9
16
16
29

Amber
Amber
Amber
Amber

321 No

Bolzano Mozzarella, spicy gorgonzola and goat cheese, feta and roasted paprika Sugar
Fat
Sat. fat
Salt

8.8
13.2
3.6
0.82

10
19
18
34

Amber
Amber
Amber
Amber

344 No

Portofino Spinach, tomato and pine nuts Sugar
Fat
Sat. fat
Salt

5.1
3.0
1.5
0.35

6
4
8
15

Amber
Green
Green
Amber

239 Yes

Caprese Mozzarella, buffalo mozzarella and cherry tomatoes Sugar
Fat
Sat. fat
Salt

11.8
21.2
6.2
1.5

13
30
31
63

Amber
Red
Red
Amber

420 No

Romagna Roasted chicken, mozzarella, onion and paprika Sugar
Fat
Sat. fat
Salt

2.7
3.4
1.4
0.31

3
5
7
13

Green
Amber
Green
Amber

203 Yes
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Netherlands, respectively) and to the same degree (v2(2) = 3.45,
ns).

3.2.3. Evaluation of the labeling schemes
Table 3 shows the results of the repeated measures ANOVAs.

Significant main effects of labeling scheme were present for all
variables. Specifically, the GDA label was seen as more difficult
(M = 3.18) than both the Choices Logo (M = 2.85) and MTL label
(M = 2.87), which did not significantly differ on perceived diffi-
culty. For all other measures, the results confirmed those of Van
Herpen and Van Trijp (2011), namely that the Choices Logo was
seen as less clear, less trustworthy, more patronizing, and less
likely to be used than the non-directive label (GDA in this case),
with the MTL label in between. These results were in support of
Hypothesis 1.

In addition, there were significant main effects of country on all
variables except perceived difficulty to use the label. Participants
from the UK found labels more clear (MUK = 5.18 vs. MNL = 4.92),
trusted labels more (MUK = 4.86 vs.MNL = 4.69), thought labels were
less patronizing (MUK = 3.21 vs. MNL = 3.73), and intended to use
them more (MUK = 4.87 vs. MNL = 4.24).

These results were qualified by significant country � label
interactions. To examine these in more detail, Table 3 indicates re-
sults of contrast tests to examine differences between labels for the
separate countries. While the patterns for trust and paternalism
were similar in both countries and in line with the main effects,
there were noticeable differences between the two countries for
the other variables. For clearness, participants from the Nether-
lands evaluated the MTL label as less clear than the GDA label,
while participants from the UK showed no significant differences
between these two labels. For difficulty, UK participants found
the MTL labeling scheme easier to interpret than the Choices Logo.
In contrast, Dutch participants found the Choices Logo easiest to
interpret. For usage intentions, although in both countries partici-
pants claimed highest usage intentions for the GDA label, UK par-
ticipants claimed lower usage intentions for the Choices Logo
compared to the MTL label, whereas in the Netherlands usage
intentions for these two labeling schemes were similar. These
results are in line with the expectation that consumers from the
UK evaluate the MTL label better than the Choices Logo, thus
providing partial support for Hypothesis 2.

3.2.4. The mediating role of familiarity in label evaluation
Next, we investigated to what extent the label � country effects

in labeling scheme evaluations were mediated by familiarity with
the label. This is an example of mediated moderation. Following

the procedure suggested by Muller et al. (2005), mediated moder-
ation in our case should manifest itself in (a) a significant
country � label interaction on label evaluation, (b) a significant
effect of country on familiarity, and (c) a significant interaction
between labeling scheme and familiarity on label evaluation; when
including this latter interaction, the country � labeling scheme
interaction should become insignificant (‘‘full’’ mediated modera-
tion) or decrease in size (‘‘partial’’ mediated moderation). Condi-
tion (a) was met for all variables except how clear the label was
(where the country � label interaction is marginally significant)
(see Table 3). In line with condition (b), country significantly
affected both familiarity with the MTL label and familiarity with
the Choices Logo, as reported in the section on familiarity with
the labeling schemes.

To examine condition (c), a model was tested in which evalua-
tion of the labeling scheme was explained by label, country, Logo
familiarity, MTL familiarity, the country � label interaction, the
Logo familiarity � label interaction, and the MTL familiarity � label
interaction. Full mediated moderation would be established if the
Logo familiarity � label interaction and/or the MTL familiar-
ity � label interactionwere significant, whereas the country � label
interaction became insignificant. This was indeed the case for two
important variables: how difficult it would be to use the label and
usage intentions, providing partial support of Hypothesis 5a, while
for the other label evaluations (clear, trust, patronizing) no medi-
ated moderation is observed. For these two variables, both the Logo
familiarity � label and MTL familiarity � label interactions were
significant (all Fs > 3, p < .05), and the country � label interaction
became insignificant (F(2,758) = 0.72, ns, for difficulty and
F(2,758) = 0.73, ns, for usage intentions. Inspection of the means
showed that, as expected, participants who were familiar with the
Choices Logo rated this logo as less difficult to use (M = 2.58) and in-
tended to use it more (M = 4.22) than participants who were not
familiar with the logo (M = 3.35 and M = 3.78, respectively). Simi-
larly, participants who were familiar with the MTL label rated this
label as less difficult to use (M = 2.68) and intended to use it more
(M = 4.99) than participants whowere not familiar with theMTL la-
bel (M = 3.03 and M = 4.11, respectively). Thus, the country differ-
ences found for difficulty of use and usage intentions could be
completely accounted for by differences in label familiarity.

3.2.5. Healthful choice
A multinominal logistic regression was used to examine the ef-

fect of country, task (preference task serving as reference category),
and labeling scheme (control condition without labels serving as
reference category) on product choice. The inclusion of interaction

Table 3
Evaluation of the labeling schemes.

Logo MTL GDA Label Country Label � country

Clear UK 4.24a 5.59b 5.72b F(2,762) = 139.84*** F(1,381) = 7.20** F(2,762) = 2.86�

NL 3.88a 5.14b 5.74c

Difficult UK 3.12a 2.72b 2.93ab F(2,762) = 7.14** F(1,381) = 0.64 ns F(2,762) = 16.17***

NL 2.60a 3.02b 3.42c

Trust UK 4.02a 4.89b 5.67c F(2,762) = 211.61*** F(1,381) = 1.81� F(2,762) = 4.56*

NL 3.81a 4.48b 5.79c

Patronizing UK 3.72a 3.36b 2.55c F(2,762) = 131.41*** F(1,381) = 17.19*** F(2,762) = 3.50*

NL 4.36a 4.02b 2.80c

Usage intention UK 4.06a 5.06b 5.49c F(2,762) = 58.54*** F(1,381) = 24.39*** F(2,762) = 17.37***

NL 4.06a 3.99a 4.68b

Letters indicate which means differ using contrasts, for each country separately.
� p < .10.
* p < .05.
** p < .01.
*** p < .001.
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terms was explored, but none reached significance, and the model
with main effects only is reported. Likelihood ratio tests compared
this latter model with a reduced model in which one of the factors
was omitted to investigate whether the factors had a significant
contribution. This was indeed the case for both labeling scheme
(v2(6) = 26.42, p < .001) and task condition (v2(4) = 17.24, p < .01),
but not for country (v2(2) = 0.34, ns). Parameter estimates further
confirmed that country did not affect the likelihood of choosing a
less healthful product compared to a more healthful product
(v2(1) = 0.85, ns) nor the likelihood of choosing a medium healthful
product compared to a more healthful product (v2(1) = 0.25, ns). As
including a label � country interaction also did not produce signif-
icant effects (p = .6), this implied that although participants had
claimed theywould use specific labelsmore depending on the coun-
try they resided in, this was not revealed in their product choices.
Hence, Hypothesis 4 is partially supported, for GDA but not for the
Choices Logo nor for MTL. As a consequence, Hypothesis 5b is not
supported as there is no country effect to be potentially mediated
by familiarity.

The effects of labeling scheme revealed that the likelihood of
choosing a less healthful option compared to a more healthful op-
tion decreased when any of the labels was present in comparison
to the no label condition (Choices Logo: b = �0.69; v2(1) = 3.58,
p = .06; MTL label: b = �1.79; v2(1) = 15.47, p < .001; GDA table:
b = �1.08; v2(1) = 7.65, p < .01). Likewise, the likelihood of choos-
ing a medium healthful option compared to a more healthful op-
tion decreased when any of the labels was present in comparison
to the no label condition (Choices Logo: b = �0.84; v2(1) = 4.35,
p < .05; MTL label: b = �1.41; v2(1) = 10.14, p < .01; GDA table:
b = �1.10; v2(1) = 6.81, p < .01). In other words, all labeling
schemes increased the choice of the more healthful option com-
pared to the control condition without labels, thus providing sup-
port for Hypothesis 3.

Analyses using different reference categories revealed that the
Choices Logo decreased choice of the less healthful option com-
pared to the more healthful option less than the MTL label did
(b = �1.09; v2(1) = 5.62, p < .05). This may be reflective of a supe-
rior ability of the MTL label to signal less healthful options, as we
will come back to later. All other differences between labeling
schemes were insignificant. Choice percentages are provided in
Table 4.

For task, participants were more likely to choose a less healthful
product than a more healthful product when given a preference
goal, both in comparison to a health goal (b = 1.17; v2(1) = 10.90,
p < .01) and to a low saturated fat goal (b = 1.01; v2(1) = 8.29,
p < .01). Likewise, they were more likely to choose a medium
healthful product than a more healthful product when given a
preference goal, but only in comparison to a low saturated fat goal
(b = 0.87; v2(1) = 4.53, p < .05). The health goal and low saturated
fat goal did not significantly differ in their effectiveness of directing
choices. These effects are in line with prior research (Van Herpen &
Van Trijp, 2011).

3.2.6. Choice motivation
The extent to which label was mentioned (yes/no) as a motiva-

tion for pizza choice (percentages in Table 4) was analyzed using a
logistic regression with country, task (preference task as reference
category), labeling scheme (GDA label as reference category), and
all 2-way and 3-way interactions as independent variables. The
control condition without labels was not included (none of partic-
ipants in this condition mentioned a label). Results showed main
effects of labeling scheme (v2(2) = 12.15, p < .01) and task condi-
tion (v2(2) = 16.21, p < .001). In line with the results for healthful
choice, neither the effect of country nor any of the interaction
effects were significant. Thus, again, we found no evidence that

participants from one country used any of the labeling schemes
more or less often than participants of the other country.

Inspection of the effect of labeling scheme showed that sponta-
neous reference to the label was higher for the MTL label than for
the GDA table (b = 1.10; v2(1) = 10.46, p < .01) and for the Choices
Logo (b = 0.78; v2(1) = 6.44, p < .05). For task condition, labels were
mentioned less often after a preference task than after a health task
(b = �1.19; v2(1) = 11.99, p < .01) or a low saturated fat task
(b = �1.34; v2(1) = 14.30, p < .001), again in line with results from
prior research (Van Herpen & Van Trijp 2011). The health and
low saturated fat conditions did not significantly differ in their ef-
fect on label mentioning.

3.2.7. Perceived healthfulness
Healthfulness ratings were subjected to a repeated measures

ANOVA, with pizza type (more, medium, less healthful) as the re-
peated measures factor and labeling scheme, task, and country as
between subject factors. Results showed a main effect of pizza type
(F(2,718) = 240.63, p < .001) with a high mean rating for the more
healthful pizzas (M = 4.90), an intermediate rating for the medium
healthful pizzas (M = 3.73), and a low rating for the less healthful
pizzas (M = 3.50). There was also a significant pizza type � label
(F(6,718) = 12.18, p < .001) interaction, but the pizza type � task
interaction was not significant. We did find a significant main ef-
fect of label (F(3,359) = 4.90, p < .01) and a label � task interaction
(F(6,359) = 3.01, p < .01; for the preference task only, pizzas gener-
ally received higher ratings in the Logo condition than in the other
labeling conditions. None of the other main effects or interactions
was significant. Thus, country had no significant effect on the per-
ceived healthfulness of different pizzas, nor did it interact with the
labeling schemes.

Fig. 1 provides a graphical display of the pizza type � label
interaction. To examine this interaction further, we focused on
each of the three pizza types (more, medium, less healthful) sepa-
rately. For more healthful pizzas, there was a significant effect of
labeling scheme (F(3,359) = 10.11, p < .001) and post hoc tests
(LSD) indicated that the no label condition was significantly differ-
ent from all other conditions (ps < .05), with no significant differ-
ences between the labeling schemes themselves (ps > .05). In
other words, all labeling schemes were equally able to raise health-
fulness perceptions for more healthful pizzas, which is in line with
Hypothesis 6a. For less healthful pizzas, healthfulness evaluations
were affected by labeling scheme (F(3,359) = 12.39, p < .001).
Post-hoc tests revealed that the no label condition and the Logo
condition did not significantly differ (p = .7), whereas both the
MTL label and the GDA label significantly decreased healthfulness
ratings for these pizzas compared to the control condition
(ps < .001), thus lending support for Hypothesis 7a. For medium
healthful pizzas, there was a marginal effect of labeling scheme
(F(3,359) = 2.29, p = .08). Post-hoc tests revealed that the no label
condition and the Logo condition did not significantly differ
(p > .4), whereas the MTL and GDA labels led to significantly lower
ratings than the no label control condition (ps < .05). Thus, whereas
the MTL and GDA label decreased healthfulness perceptions for
medium healthful pizzas, the Logo did not.

3.2.8. Product attractiveness
Repeated measures ANOVA was also applied on the attractive-

ness ratings. Results were in line with those found for healthful-
ness perceptions. Again, there was a main effect of pizza type
(F(2,718) = 138.36, p < .001) with a high mean rating for the more
healthful pizzas (M = 5.04), an intermediate rating for the medium
healthful pizzas (M = 4.03), and a low rating for the less healthful
pizzas (M = 3.69). There were also significant pizza type � task
(F(4,718) = 3,18, p < .05) and pizza type � label (F(6,718) = 2.95,
p < .01) interactions. None of the other main effects or interactions
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were significant. Thus, in line with results for perceived
healthfulness, country had no significant effect on the attractive-
ness of different pizzas, nor did it interact with the labeling
schemes.

Fig. 2 provides a graphical display of the pizza type � label
interaction for attractiveness ratings. To examine this interaction
further, we again focused on each of the three pizza types (more,
medium, less healthful) separately. For more healthful pizzas, in
line with the results for perceived healthfulness, there was a signif-
icant effect of labeling scheme (F(3,359) = 3.53, p < .05) and post
hoc tests (LSD) indicated that the no label condition was again sig-
nificantly different from all other conditions (ps < .05), with no sig-
nificant differences between the labeling schemes themselves
(ps > .4). In other words, all labeling schemes were equally able
to raise attractiveness for more healthful pizzas, which is in line
with Hypothesis 6b. For less healthful pizzas there was no signifi-
cant main effect of labeling scheme (F(3,359) = 1.04, ns), and as a
result Hypothesis 7b was not supported. These pizzas had rela-
tively low attractiveness scores in the control condition, and the
labels did not further decrease these attractiveness ratings. Finally,
for medium healthful pizzas, there was also a significant main

effect of labeling scheme (F(3,359) = 3.34, p < .05). Post-hoc tests
showed the same pattern of results as we found for perceived
healthfulness: the no label condition and the Logo condition did
not significantly differ (p > .3), whereas the MTL and GDA labels
led to significantly lower ratings than the no label control condi-
tion (ps < .05). Thus, whereas the MTL and GDA label led partici-
pants to prefer medium healthful pizzas less, the logo did not.

The pizza type � task interaction reflected that task only had a
significant effect on attractiveness for more healthful pizzas
(F(2,359) = 5.12, p < .01) and not for the medium or less healthful
pizzas. For more healthful pizzas, a preference task led to lower
attractiveness ratings (M = 4.79) than either the health task
(M = 5.20) or the low fat task (M = 5.13), which did not significantly
differ.

4. Discussion

The present study explores the effectiveness of alternative
nutrition labeling schemes in stimulating (healthfulness) percep-
tion and the healthful choice among consumers. It shows that
familiarity with particular labeling schemes mediates label

Table 4
Product choice, attractiveness, and perceived healthfulness.

Sample size Labeling scheme

No label Choices Logo MTL label GDA table

UK NL UK NL UK NL UK NL

23 23 30 37 40 39 34 36
Choicea

More healthful 53.5 46.0 62.5 72.5 81.6 83.0 73.9 73.5
Medium 25.6 20.0 12.5 13.7 10.2 8.5 13.0 10.2
Less healthful 20.9 34.0 25.0 13.7 8.2 8.5 13.0 16.3

Label mentionedb 0 0 31.3 39.2 46.9 57.4 30.4 30.6

Attractiveness
More healthful 4.69 4.75 5.15 5.15 4.97 5.42 5.05 5.10
Medium 4.15 4.42 4.06 4.23 3.83 3.94 3.80 3.80
Less healthful 3.74 3.79 4.00 3.63 3.50 3.84 3.70 3.34

Healthfulness
More healthful 4.24 4.38 5.39 5.13 5.02 5.11 5.09 4.83
Medium 3.80 4.02 3.90 3.73 3.49 3.71 3.63 3.58
Less healthful 3.94 3.59 3.85 3.77 2.96 3.22 3.22 3.04

a In percentages.
b In answer to an open question on choice motivation, in percentages.

Fig. 1. Perceived healthfulness of healthful, medium, and unhealthful pizzas as a
function of labeling scheme.

Fig. 2. Attractiveness for healthful, medium, and unhealthful pizzas as a function of
labeling scheme.
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evaluations, but not healthful choices. This implies that consumer
evaluations of labeling schemes need to be interpreted with care,
as they may be specific to the market where they are collected
and findings may not generalize to markets with different label
familiarity patterns. However, such biased evaluation of labels,
by familiarity, does not translate to the use of labels in choice.

All labels are found to be equally effective in enhancing health-
ful choice. In this respect, the present study confirms previous find-
ings that consumers’ self-reports on label evaluation and usage
intentions are not appropriate measures for the effectiveness of
nutrition labeling in product choices. Non-directive labels
(nutrition tables and monochrome GDA) are evaluated most
positively, but other labels are equally (this study) or even more
(e.g., Van Herpen & Van Trijp 2011) effective in enhancing the
healthful choice. One might argue that the current comparison
has been harsh to the Choices Logo for two reasons. First, salience
within the visual field is an important determinant of consumer
attention to nutritional labels (Bialkova & Van Trijp, 2010) and this
puts the Choices Logo to a disadvantage as it is smaller than the
other labels, which are also present on all products rather than
only the more healthful options. Also, in the present study, the
GDA and MTL labels, but not the Choices Logo, were augmented
with calorie information, which is known to be an important cue
to consumers in identifying the more healthful option (Van Kleef
et al., 2008).

Another finding is that different labeling schemes increase
transparency within an assortment in different ways. In terms of
attractiveness and healthfulness perception, all labeling schemes
reward the more healthful options within the assortment. Both
the MTL and the GDA label (but not the Choices Logo) additionally
‘‘punish’’ the less healthful options in reducing their healthfulness
perception, but without affecting their attractiveness ratings. For
the medium healthful pizzas, MTL and GDA (but again not the
Choices Logo) decrease both healthfulness perceptions and attrac-
tiveness ratings. This suggests that in terms of attractiveness the
MTL and GDA labels particularly impact on the medium healthful
pizzas.

Together these findings provide an important step in elucidat-
ing the underlying cognitive processes on the working of front-
of-pack nutrition labels. Integrating the findings with research on
other on-package information would be promising to further
examine the cognitive processes involved. For instance, the depth
of processing of on-package information ranges from a mere
glance, to a reliance on what is familiar, to the construction of
new associations (Hoogland, de Boer, & Boersema, 2007), and dif-
ferent types of on-package information may be more effective
depending on this depth of processing, as future research may
examine.

Managerially and in terms of policy, the present study has sev-
eral implications. First, it shows that self-reports of consumers
should be consideredwith care. Self-reports and stated usage inten-
tions seem to be affected by a priori familiarity much more than
usage and effect of the labeling schemes. Additionally, self-report
based studies would particularly add insight when conducted in a
cross-country context as the generalization of single country results
is questionable. There is a lack of comparative studies in previous
research and it cannot be ruled out that much of the current policy
debate is at least partially affected by country bias. This calls for
cross-cultural comparative research where self-reported evalua-
tions are augmentedwith actual choice data in response to different
labeling schemes.

Although our study provides a next step in advancing insight
into the effectiveness of nutrition labels, it is not without its limi-
tations. First, the present study addresses only two countries (UK
and the Netherlands) and for pan-European policy implications it
would need to be extended to more and more culturally diverse

countries across Europe. Further, the present study used specific
implementations of nutrition labeling. Although the most promi-
nent labeling schemes (Choices Logo, MTL, and MC-GDA) were in-
cluded, other nutrition labels (such as Health Tick, Swedish Key
Hole, and CC–CGA) could also be further examined. Each of these
labels could appear in multiple format executions. In the present
study we selected a context in which MTL and GDA were accompa-
nied with a calorie label, whereas the Choices Logo was not. Other
executions are feasible also to further disentangle the nutrition
labeling effects on product choice due to the nutrition label format
per se versus those due to the addition of calorie labeling. Another
extension left for future research is the examination of consequen-
tial choices, as the choices that participants made in our study
were hypothetical. Additionally, healthfulness and attractiveness
ratings were provided based on memory of the products to prevent
participants from focusing on information they would not natu-
rally consider. As memory can be inaccurate, results might have
been stronger if products would have remained visible during
ratings.

Finally, the present study was based on University students in
the UK and the Netherlands, rather than ‘‘mainstream’’ consumers
in those two markets. Consumers with a higher education, such as
these students, generally understand nutrition labels relatively
well (Drichoutis et al., 2006), and participants also received infor-
mation about the labeling schemes. Still, results show that inten-
tions to use labels are affected by label familiarity, indicating
that a good understanding of all labels is not enough to overcome
potential biases due to label familiarity, an important caveat for
research into food labeling. Nonetheless, it would be important
to explore the generalization of the present findings to more
mainstream consumer markets in the UK, the Netherlands and
beyond.

5. Conclusion

The present study addressed a gap in existing nutrition labeling
research, namely that existing research has largely been based on
consumers’ self-reports and often has taken a country specific ap-
proach. It shows that self-reported evaluation and usage intentions
of labeling schemes are not an accurate predictor of their effect on
healthful product choices. Both in the UK (where MTL and GDA la-
bels prevails) and in the Netherlands (where Choices Logo and GDA
are most widely used), all three label types are effective in enhanc-
ing the healthful product choice, despite that a priori familiarity
with the labeling schemes affects consumers self-reported evalua-
tion and usage intention. The results further confirm that in terms
of healthfulness perception all labels ‘‘reward’’ the more healthful
options within the assortment, but only the MTL and GDA also dis-
qualify other options. In particular, these latter labels appear to de-
crease attractiveness for medium healthful product options, rather
than less healthful options.
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Appendix A

The assortment of pizzas with different labeling schemes.

Choices logo 

MTL label 

Monochrome 
GDA label 

Note: Control condition contained the same pizzas without any labels
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Appendix B

Information explaining the different labeling formats.
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