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ARTICLE INFO ABSTRACT

Keywords: Globally, unhealthy diets have a significant impact on people's
Nutri-Score, risk of disease and mortality, so the German Ministry of Nutrition
visual nudging, and Agriculture also focuses on healthier and balanced diets in its
FMCG, reduction and innovation strategy. By means of the Nutri-Score,
nutrition policy, the nudging principle is used to provide consumers with additional
consumer behavior, nutritional labelling and to encourage the purchase of healthier
choice experiment foods. The aim of this study is to investigate the effectiveness of

visual nudging in FMCGes, i.e., the food industry, in the form of
the Nutri-Score on consumers' purchase decisions and to validate
its robustness with respect to demographic factors. For this
purpose, an online survey was conducted with 294 participants
leading to a total number of up to 3,528 observations regarding
their purchase intention of selected products. A logistic regression
analysis showed that the purchasing behaviour changed with the
insertion of the Nutri-Score per se and with subjects avoiding
negatively rated products and preferring positively rated ones. It
was further shown that these effects persist regardless of
participants’ demographics.

1. Introduction

The German government's decision to introduce the Nutri-Score as a nutrition label for
consumers is part of the German national reduction and innovation strategy for sugar, fat, and
salt in convenience foods (NRI). The Nutri-Score is registered with the European Union
Intellectual Property Office (EUI-PO) and has been used in German supermarkets since
November 6, 2020 (BMLE, 2021a). France, Belgium, Spain, Luxembourg, and the Netherlands
are also already using the Nutri-Score as a front-of-package label (FoPL).

Currently, its use is voluntary for food manufacturers in Germany (BMLE, 2021a). Contrary
to the labeling regulation of the European Union (EU), the EU Commission came to the
decision in May 2020 against the background of the "farm-to-fork strategy" that mandatory
food labeling should be introduced (BMLE, 2020a). With the introduction of Nutri-Score
labeling, the EU Commission is pursuing two important goals.
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First, it informs consumers about the quality of nutrients, and second, it encourages food
manufacturers to improve the quality of the food they produce. Labeling also enables
governments to effectively implement health prevention strategies (WHO, 2021).

This study investigates the extent to which nutrition labeling is known and effective among
German consumers. Does it play a role in product selection and does it raise awareness of a
healthy and balanced diet, as is the goal of the German Federal Ministry of Agriculture and
Food (BMLE, 2021a)?

In detail, the effectiveness of the Nutri-Score as a strategy of visual nudging on the purchase
decision is investigated. The study distinguishes between effects triggered by the presence of
the Nutri-Score itself and effects triggered by the expression of the Nutri-Score in the form of
the evaluation of the respective food.

In the next section of this study “Materials and Methods”, the context of visual nudging and its
relevance of nudging in the context of current German nutrition policy is highlighted providing
a literature review of studies focused on comparable studies. Considering the theoretical
background, the section “research hypotheses” derives the research hypotheses of this study
and presents the implemented research design as well as the resulting survey instrument.

Finally, the last past “Discussion and Conclusion” presents the results of the study and
discusses them against the background of the current German political and social situation and
provides a conclusion.

2. Materials and Methods

2.1. Nudging in the German Nutrition Policy

The German national reduction and innovation strategy is part of nutrition policy and is pursued
in German consumer policy with the aim of reducing the proportion of sugar, fat, and salt in
many convenience products by 2025. The German Ministry of Health is thus focusing on a
holistic, sustainable nutrition policy that promotes a voluntary reduction strategy and provides
consumers with a control instrument. Manufacturers can work voluntarily to adjust ingredients,
and consumers have the opportunity to gradually reduce sugar content and become accustomed
to less sweet foods (BMLE, 2021a).

Looking at national regulatory strategies of other EU countries, Denmark, Poland, Hungary,
Finland, and France rely on additional food taxes in the form of sugar, fat, or other food taxes
(Jatzke, 2018).

The former German Federal Minister of Nutrition (until 2021), Julia Klockner, rejects an
additional food tax such as a fat or sugar tax for Germany. Klockner doubts that this tax can
prevent malnutrition or overeating (BMLE, 2020b). For her, the focus of nutrition policy is on
education and labeling of healthy and wholesome foods, considering the total number of
calories (BMLE, 2023a). The current health minister, Cem Ozdemir, is considering abolishing
VAT on fruits, vegetables, and legumes, as food prices have risen sharply since the outbreak
of the Ukraine war (Verbraucherzentrale Schleswig-Holstein, 2022).

Current German nutrition policy therefore does not envisage introducing or increasing food
taxes but has opted for a nudging approach according to Thaler and Sunstein in the form of the
Nutri-Score. The aim is to give consumers an easy-to-understand indication of the nutrient
content of the product in question. Colors and a five-letter scale are used to indicate whether
the product is classified as better or less healthy or unhealthy based on its nutrient composition
(Figure 1).
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' NUTRI-SCORE

F igure 1. Nutri-Score
Source: BMLE (2021b)

In this context, the Nutri-Score serves as an incentive to positively influence the purchasing
behavior of shoppers in grocery stores and to reduce the consumption of unhealthy foods in the
long term, thereby reducing non-communicable diseases. The introduction of nutritional
indicators raises public awareness and can influence consumer behavior.

In contrast to the human view of the classical utility theory, Homo Oeconomi-cus, where
external influences do not change the purchase decision, the decision of Humans is very much
influenced by external third party factors (Thaler & Sunstein, 2022). The Nutri-Score with its
rating scale provides such an external stimulus, which can simplify the decision situation and
thus trigger heuristic information processing.

Consumers decide to buy a product, especially low-involvement goods, for emotional or
heuristic reasons (Stopper, 2022). The packaging has a great influence on the decision-making
process, since according to Lindstrom the sense of sight influences the purchase decision by
58% and a decision is made unconsciously (Lindstrom, 2005). Furthermore, 65% of purchase
decisions are made spontaneously at the point of sale (Boldt, 2010). The Nutri-Score provides
consumers with a visual stimulus, which leads to an influence on the purchase decision. In a
consumer survey commissioned by the BMEL (Verbraucherzentrale Bundesverband, 2022),
90% of respondents described the Nutri-Score as "quickly and intuitively understandable".
85% think it helps "well in the comparison of different products".

At this point, it remains to be seen whether the use of the Nutri-Score is sufficient to change
consumers' decisions in the long term to lead a healthier lifestyle or whether the introduction
of the Nutri-Score needs to be supplemented by tax breaks for fruit and vegetables or price
increases for unhealthy processed products.

2.2. Literature Review - Nudging and the Nutri-Score

The use of the Nutri-Score as a label on food packaging follows the principle of so-called
nudging. The term nudging was introduced by Richard Thaler. He defines it as follows: "Nudge
is any aspect of decision architecture that modifies people's behavior in a predictable way
without prohibiting any option or substantially altering its economic incentive" Thaler and
Sunstein (2009). Through a series of experiments, Thaler and Sunstein demonstrated that it is
possible to help people make better decisions (Thaler & Sunstein, 2022).

People prefer the path of least resistance; the greater the effort required to perform a task, the
less likely it is to be implemented. Nudging takes advantage of this fact by increasing or
decreasing the potential for effort (Falvo & Urban, 2007). The use of a nudging strategy does
not impose a constraint on the consumer. Neither is the consumer's decision making
constrained or modified, nor are the economic incentives significantly altered. An important
aspect of nudging is that individuals could make a conscious decision not to nudge. Since
economic incentives are not affected by nudging, a traditional intervention in the form of a tax
levy is not nudging. People are more likely to accept a nudge than tax policy approaches
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(Bruttel et al., 2014; Sunstein, 2016; Thaler & Sunstein, 2009). Compared to traditional
regulations in terms of taxes and commandments or prohibitions, nudges are low-cost
interventions that elicit less resistance from the public (Stopper, 2022). Visual nudging as a

variant of nudging means that nudges are in the form of visual reference points such as food
labels.

The Nutri-Score is part of a nudging strategy designed to guide consumers to compare similar
products and perceive health-promoting products more positively (Stopper, 2022). In other
words, the nudging approach forms a symbiosis of paternalism and liberalism. Consumers are
encouraged in their decision for the better rated product, but do not lose freedom over their
own purchase decision (Santos Silva, 2021).

It is not only since the development and introduction of the Nutri-Score that many nutritionists
and economists have been concerned with the effectiveness of food labeling to improve
consumer health. Regarding the Nutri-Score, there are already several sophisticated
conceptualized studies, the most relevant of them are summarized in Table 1 listing as well
their focus and the sample size implemented and their regional scope.

Table 1.
Literature Review - Nutri-Score
Authors Results Survey Size and
Scope

Comparison of the Nutri-Score with other FoPL

Aguenaou et al. NS is most effective to properly classify the nutritional Face-to-Face Survey

(2021) value of a product. The NS led to the food choice to the N=2814
better rated product. The NS is the most popular and Morocco
preferred compared to other FoPL.

Crosetto et al. NS is most effective in making healthier food choices Field Experiment

(2020) when comparing the 5 common FoPLs. N=691

France

Egnell et al. (2018) NS has the highest effectiveness of all FOPL, in reducing  Online Survey

portion sizes for products with a negative NS ranking. N=25,772
France

Drexler and Function and added value of the NS and influence on Online Survey

Freiberger (2021) purchase decision. Results: NS is easy to understand, N=128
provides added value to consumers. NS greater support Germany
than nutrition table. Facilitates purchase decision and
influences it positively.

Fialon et al. (2022) NS is easier to understand, use and to make a purchase Online Survey
decision faster compared to NutrInform. NS is most N = 1,064
helpful to understand the nutritional quality of the Italy
product.

Finkelstein et al. Using the NS compared to Multiple Traffic Lights Online Experiment

(2019) statistically resulted in healthier food purchases. N=154

Singapore

Gassler et al. (2022) NS allows for better food choices, especially for Online Survey

consumers who are overwhelmed with the standardized N =474

nutrient table. NS serves as an aid to distinguish products ~ Germany
in a product line in terms of unhealthy nutrient profiles.

Julia et al. (2017) The NS is the most popular of the 5 common nutrient Online Survey
labeling models and has the widest reach for making N =14,230
nutritional recommendations. France

Julia and Hercberg Comparison of effectiveness of NS with other FoPL Online Survey

(2017) FoPL such as 5-CNL, Health Star Rating System (HSR), N = 14,230

Multiple Traffic Lights (MTL), GDA/RI, SENS. NS is France
the most effective method of visual nudging.
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Comparison of the Nutri-Score with other FoPL

Jurkenbeck et al.

Organic seal and NS have their market justification. NS is

Online Experiment

(2023) also important for consumers in organic labels and isnot N = 11,981
evaluated as contradictory. France
Liljeberg and Compared to other nutrition labeling models, NS is the Online Survey
Krambeer (2019) easiest to understand, popular and serves as a good first N=1,201
orientation regarding a healthy eating style. France
Fialon et al. (2023) NS increases consumers' ability to identify healthier Field Experiment
foods in a product category compared to Nutrilnform. N=1,668,601
France
Marcos et al. (2023)  FoPL information and design have an impact on purchase  Online Survey
decisions. N =1,059
Portugal
Talati et al. (2019) High demand for food labeling. The comparison of the 5  Online Survey
FoPLs showed that the colored FoPLs (MTL and NS) N=25,772
were the most popular. Overall, the MTL is the most France

popular labeling. However, the NS is not represented in
all countries.

Oeschger (2019)

FoPL help consumers make healthier purchasing
decisions? The NS is the most effective form of FoPL.

Online Survey
N=1774
Switzerland

Nutri-Score and Health Impacts

Deschasaux et al.
(2020)

High consumption of foods with a negative NS (or
nutritional index value) is associated with increased
mortality due to diseases such as cancer, circulatory and
respiratory diseases

Online Survey
N=521,324
10 EU countries

Ducrot et al. (2022)

Almost all adolescents (11-17) know, understand, and use
the NS, and 50% of adolescents reported being influenced
by the NS when shopping for food. Results have shown
that parents transfer their eating behaviors to their
children. Consideration of NS is more likely to result in
adolescent behavior change related to food.

Online Survey
N=1,201
France

Dubois et al. (2021)

NS is most strongly associated with healthier food
choices.

Offline Experiment
60 Supermarkets

N=1,668,601
France
Egnell et al. (2022) NS favored the purchase of healthier foods for individuals Online Experiment
with cardiometabolic chronic conditions. N=1,180
France
Miissig (2019) The use of FoPL results in fewer people dying from Offline Experiment
chronic conditions. The use of NS prevented 3.4% of all N =45314
deaths that were due to poor diet. France

Impact of the Nutri-Score on the Purchase Intention

Ducrot et al. (2016)

The NS improved the quality of the whole purchase of

Online Experiment

the customers most effectively N=11,981
France
Egnell et al. (2019)  The NS improved the quality of customers' overall Online Experiment
purchasing most effectively. N =2,907
France
Egnell et al. (2021)  The NS improves the quality of the customers' total Online Experiment
purchase most effectively. The purchase of processed N=1,866
products decreases with the NS and the proportion of France

unprocessed foods increases.

Szabo de Edelenyi et
al. (2019)

The classification of food products according to the NS
was in line with the German FBDG. The recommended
products were ranked more popular than those that should
be restricted.

Online Survey
N=28,587
Germany
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Impact of the Nutri-Score on the Purchase Intention

Temmerman et al.
(2021)

Health-related products could be better rated by NS.
Intention to buy healthier food products increased.

Online Survey
N =303
Belgium

van den Akker et al.
(2022)

Positively rated FoPL leads to an increase in the purchase
decision. But not to an increase in the consumed portion
size.

Field Experiment
N =300
Netherlands

Ineffectiveness of the Nutri-Score

Folkvord et al.
(2021)

The NS has no influence on the consumers' taste
perception, attitude, and purchase intention.

Online Experiment
N=192
Netherlands

Thomas et al. (2022)

The NS is still insufficiently known among the
population. According to the survey, the most common
reasons for a product decision were packaging design,
price, brand familiarity and only at the end the NS.

Face-to-Face Survey
N=100
Germany

Zeder et al. (2022)

The NS did not lead to a purchasing behavior from which
an improved energy or nutrient intake could be derived.
The traffic light system was not intuitively recognized
and understood.

Online Survey
N =104
Switzerland

Potential Moderators of the Effect of the Nutri-Score on the Purchase Decision

Aschemann-Witzel ~ Age and gender have no influence on the purchase Offline Experiment
and Hamm (2010) decision. N=210
Germany

Ares and Gambaro
(2007)

The differences in purchasing behavior between the sexes
in developed countries are smaller.

Face-to-Face Survey
N =200
England

Bakshi (2012)

In addition to different expectations, desires, needs,
lifestyles, etc. Gender plays an important role in the
purchase decision.

Literature Review

Missagia et al.
(2013)

Healthy eating is interpreted differently by the sexes and
can therefore lead to different purchasing behavior.

Online Survey
N =309
Brazil

Potential Moderators of the Effect of the Nutri-Score on the Purchase Decision

Préttdla et al. (2006)

Research has shown that differences in purchasing
behavior are because social norms, cultural beliefs,
motivations, and targeted marketing strategies influence
purchasing behavior differently between genders.

Offline Survey
N =25.094
Finland, Estonia,
Latvia, Lithuania

Rani (2014)

Age is a major factor in influencing buying behavior
through marketing strategy. Consumption decisions,
behaviors, habits, and patterns differ with age.

Literature Review

Sarda et al. (2020)

NS has greater significance for younger individuals.

Online Survey

N =4,006
France
Slaba (2019) Age generally has an influence on purchase decisions. Survey
N =350
Czech Republic
Christoph et al. Use of nutrition labels is more common among women Online/Offline
(2018) with high education and income. Survey
N=1,817
USA
Ducrot et al. (2015)  Individuals with lower levels of education, who are not as  Online Survey
good at judging the nutritional quality of a food, are more N = 14,230
likely to use the NS. France

WHO (2021)

In low-income households, the NS performed best of all
FoPLs:

Literature Review
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Summarizing, the results from the table indicate that at least for central Europe, where it also
is the most present, the Nutri-Score can be considered the most efficient FoPL. Studies focusing
mainly on French customers strongly indicate that the presence of the Nutri-Score leads to
healthier consumption choices by the customers.

Considering the small number of observations in those studies that do not find a significant
impact of the Nutri-Score as compared to the large-scale experiments and surveys that report
an impact by the Nutri-Score on purchase decisions it can be conjectured that the Nutri-Score
indeed emits a positive effect of consumers’ purchase decisions.

The main downside to all these studies, however, is that they do not differentiate between the
effect the mere presence of the Nutri-Score has on customers’ purchase decisions and the effect
emitted by the scoring the Nutri-Score displays. This disaggregation of the Nutri-Score’s effect
on customers’ purchase decision will thus be the main objective of this study.

2.3. Research Hypotheses

The results of the studies presented in the previous section suggest that the Nutri-Score has an
influence on the purchase decision. This influence can take place on two levels. First, the mere
presentation of the Nutri-Score, independent of the respective evaluation, as FoPL can
influence the purchase decision. This results from the consideration that consumers can better
assess the quality of products through the Nutri-Score (Temmerman et al., 2021; van den Akker
et al., 2022). This leads to the first research hypothesis of this study:

2.3.1. Hypothesis 1

e HI1: The Nutri-Score as a visual stimulus, by its mere presence, influences consumers'
purchase decisions independent of their own preferences.

The Nutri-Score as a visual stimulus, by its mere presence, influences consumers' purchase
decisions independent of their own preferences. In addition to the effect resulting from the
presence of the Nutri-Score, an effect can also be hypothesized that results from the evaluation
displayed by the Nutri-Score. Referring to the discussion of visual nudges, it can be assumed
that a positive Nutri-Score leads consumers increasingly to a positive purchase decision, while
a negative Nutri-Score leads increasingly to a negative purchase decision. This can be
expressed compactly by the second hypothesis:

2.3.2. Hypothesis 2

e H2: The better the Nutri-Score, the more positive the consumer's purchase decision will
be.

The better the Nutri-Score, the more positive the consumer's purchase decision will be. In the
last part of Table 1, potentially relevant moderators such as, age, gender, education, and
income, were discussed as an influencing factor for a general purchase decision. Based on the
existing research, it can be accepted that there is an effect of age and gender on the purchase
decision. In the research, not only the influence on food was investigated, but the general
willingness to buy goods. In view of the given information, the following hypothesis is
postulated:

2.3.3. Hypothesis 3

e H3: The effect of the Nutri-Score as a visual stimulus on the purchase decision will be
reduced by controlling for the socio-demographic characteristics age and gender.
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The effect of the Nutri-Score as a visual stimulus on the purchase decision will be reduced by
controlling for the socio-demographic characteristics age and gender.

2.4. Research Design

The data required to test the hypotheses formulated are collected by means of an Internet-based
survey. A standardized questionnaire not only allows statistical evaluation of the data collected
and thus the application of the necessary tests, but also enables the recruitment of a larger
number of test persons. The decision was made in favor of an Internet-based survey instrument,
since with a penetration rate of over 90% in Germany there is no significant exclusion criterion
and the advantages of the instrument over a written or face-to-face survey predominate, the
absence of interviewer effects and the anonymity of the participants.

The implemented questionnaire is composed of three thematic blocks with a total of 24
questions. To familiarize the subjects with the topic, it is first elicited how familiar they are
with the Nutri-Score.

The main part of the experiment takes place in the middle part of the survey. The subjects are
presented with pictures of foods from different categories; in this study the results for frozen
pizzas and mueslis are considered as they cover significantly different areas of the nutritional
spectrum and in part target different groups of consumers. In a first round, three pictures of the
respective food item were shown without a Nutri-Score label and in the second round with a
Nutri-Score label as a purchase option. The subjects had to choose between these three items
in each round.

Depending on the perspective, this experiment structure can be interpreted as a special type of
discrete choice experiment with a 223! structure consisting of the three attributes Nutri-Score
(2 levels: displayed, not displayed), Rating (3 levels: A good, C neutral, E bad), Product Type
(2 levels: pizza, muesli). A fallback option, in which subjects can decide against all three
options, was avoided to enforce a clear decision. Considering the number of observations this
experimental structure leads to a multiplier of twelve regarding the number of observations
maximally available for analysis.

The clearest criticism of this experimental structure lies in the fact that no actual purchase
decision is made, but only the purchase intention of the test persons is surveyed, which can be
additionally distorted by the forcing of an answer. However, with recourse to the Theory of
Planned Behavior according to Ajzen, it can be argued that there is a strong correlation between
a purchase intention and the actual purchase decision, so that a bias due to the presence of an
attitude-behavior gap (Sheeran & Webb, 2018) in this direction can be eliminated (Ajzen, 1991;
Ajzen & Fishbein, 2010). A bias due to the lack of an avoidance option can be faded out as
well, since the experiment is primarily interested in the change of the choice made, but not in
the choice itself. Since both questions follow each other directly and the representations differ
only by the Nutri-Score, changes in the decision can be directly attributed to the presence and
expression of the Nutri-Score.

The survey concludes with questions on the sociodemographic background of the subjects,
including age and gender.

37



INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

3. Results

3.1. Description of the Sample

A total of 463 subjects participated in the survey. After adjusting the data set for incomplete,
abandoned or incorrectly completed questionnaires, 294 subjects remain who completed the
entire questionnaire. Table 2 is showing the information of the demographic information of the
participants.

In terms of the age of the participants, the median age is 37 years, and the mean is 35 years.
The youngest participant was 17 years old, the oldest 75 years. In relation to the German
average of just over 44 years, this represents a somewhat younger sample.

The level of education is relatively evenly distributed, except for one person with a doctorate.
Slightly more than half of the respondents have a university degree (31% master's/diploma,
26% bachelor's, 1% doctorate). This does not correspond to the educational level of the overall
population in Germany, with 33.5% having a school-leaving certificate (Abitur), 46.6%
vocational training and 18.5% a university degree (Destatis, 2020). When asked about their
personal perception of their financial situation, 65% said they were rather well off, 29% very
well off and the minority said they were financially poor (5% rather poor and 1% very poor).
This corresponds well with the distribution of education levels and is equally at odds with the
German average, where 32% are concerned about their financial security.

Table 2.
Participants'Demographic Information from Survey
Demographic information  Median Mean
Age 37 35
Female Male
Gender 54,18% 45,81%
Vocational training High school University degree
Education 46.6% 33.5% 31%
Very well off Well off Financially poor
Financial situation 65% 29% 6%

Source: Own Conception

In summary, it can be stated that the sample tends to be younger and more highly qualified than
the German average. On the one hand, this may be due to the medium of the online survey. On
the other hand, it can be attributed to the fact that the younger society is more interested in
sustainability and healthy nutrition. This is supported by the fact that 42% of the respondents
stated that the Nutri-Score and corresponding seals of approval rather influence their purchase
decision than the price. Furthermore, it can be seen from Table 3 that the majority also stated
that they prefer healthy foods (Avg: 1.69) and avoid convenience foods (Avg: 1.74). Looking
at the awareness towards the nutrient table on the packaging (Avg: 2.41) and the nutrition
composition (Avg: 2.47), the tendency is that there is awareness among the participants.
However, the Nutri-Score does not help most participants in evaluating the nutritional
composition of a product (Avg: 2.7). The Nutri-Score is not used among participants to
compare products from the same product line (Avg: 3.07). However, predominantly the
participants stated that they will pay attention to the Nutri-Score in the next purchase (Avg:
1.85). This also fits with the statement that the majority would rather not buy a negatively rated
product (Avg: 2.62). Thus, although the sample used is not representative of Germany as a
whole, it is very much representative of the part of society that is more open to the issues
addressed by the Nutri-Score. When asked about the Nutri-Score, 73% stated that they were
already aware of the Nutri-Score and knew about its importance.
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Table 3.

Participants’ Answers on Survey Questions
Question Average Median
Do you pay attention to the nutrition table on the back of the package 2,41 2
when you shop?
Do you pay attention to the nutrient composition of the product? 2,47 2
Do you pay attention to the price when shopping? 2,24 2
The Nutri-Score helps me to evaluate the nutritional composition of 2,7 3
the product?
I use the Nutri-Score to compare products of the same category. 3,07 3
The product you want to buy is negative ranked by the Nutri-Score. 2,62 3
Do you buy it?
Will I look out for the Nutri-Score in my next purchase 1,85 2

Notation: (1 — Fully agree / 4 — Fully disagree)
Source: own conception

Table 4 also shows how the subjects interpret the interplay between price and Nutri-Score
assessment for themselves and the extent to which the two variables influence the purchase
decision. A comparison of the key figures shows that there is no major difference between the
perceived relevance of price and Nutri-Score. This shows that despite a mean value of 2.2,
which is below the theoretical mean value of 2.5, the Nutri-Score plays a significant role in the
purchase decision. This statement is supported by the fact that most of the subjects stated that
they would not purchase a product if the Nutri-Score was poor (Avg: 2.62).

Table 4.
Impact Of The Nutri-Score On The Decision-To-Buy
Question Average Median
Assuming the price of a negatively rated product increases, would you  2.82 3
still buy it?
Does the Nutri-Score speed up your purchase decisions? 2.20 2
Does the price speed up your purchase decisions? 2.27 2

Notation: (1 — Fully disagree / 4 — Fully agree)
Source: Own Conception

In the following section, the statement is examined in a little more detail by testing the
hypotheses.

3.2. Hypotheses Tests

To test the hypotheses mentioned above, a logistic regression is used. As explained in the
methodological section, the experimental structure can be interpreted as a discrete choice
experiment, where the dependent variable indicates which of the displayed items the test person
chooses. Here, the negatively rated item was set as the reference, i.e., only variables for the
neutral and good rating are used in the model to avoid multicollinearity. Table 5 summarizes
the results of the estimation, whereas Model I and Modell II are the reference models where
only a single type of food, pizza, and muesli, are considered. Model III is the reference model
where the observations for both types of food were pooled; differences between the two types
of foods are captured by the variable type of food. Model IV is the implicit robustness check
introducing age and gender as additional control variables. The behavior change variable (1=
Nutri-Score is displayed / 0= Nutri-Score not displayed) describes whether the presence of the
Nutri-Score on a food item per se influences the purchase decision. Its significance level thus
provides information on the validity of hypothesis 1.
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The first hypothesis focuses on the relevance of the Nutri-Score independent of the respective
score presented. Since the parameter for the behavior change variable is significantly different
from zero across all four models (p < 0.001), the hypothesis can be accepted.

Regarding the second hypothesis, it is important to note first that the hypothesis assumes that
the coefficient is positive both variables introduced into the model since the negatively rated
food item is considered as reference; a more positive Nutri-Score thus leads to a positive
behavior change. It can be assumed that the effect will be stronger in absolute terms with
respect to the positively rated food item.

It is precisely this effect that is reflected in the results as summarized in Table 5. Both
coefficients, for the neutral and for the positive Nutri-Score, are highly significant, as
previously noted, and report a positive sign. In the case of the neutrally rated item, the
coefficient is much weaker, 1.262, than in the case of the positively rated Nutri-Score, 3.654
(Model III). It can additionally be noted that the difference between negative and neutral Nutri-
Score with a value of 1.262 is much smaller than the difference between the positive and the
neutral Nutri-Score with a value of 2.392 (1.262 — 3.654). Thus, it stands to reason that the
Nutri-Score rating has a monotonic almost exponentially positive effect on purchase intention
which affirms its relevance as the most prominent FoPL. In summary, this means that the
second hypothesis can be considered confirmed.

This effect can be explained, among other things, by the fact that consumers are more likely to
distrust extremely negative ratings (Crowley & Hoyer, 1994). It can also be assumed that the
result is because consumers are not guided to the same extent by the Nutri-Score in the case of
a very negative evaluation, but instead resort to further brand knowledge or subjective
assessments of the products.

Table 5.
Regression Results Multinomial Logistic Regression
Variable Model I Model 11 Model II1 Model IV
(Pizza) (Muesli) (Both products) (Both +
Robustness)
Constant -0.693*** -0.693*** -0.693*** -0.693%**
(0.071) (0.071) (0.064) (0.216)
Behavior Change -2.098%** -1.822%** -1.951%** -1.95 1%
(0.260) (0.233) (0.173) (0.173)
Neutral Nutri Score of C~ 1.492%%* 1.046%** 1.262%** 1.262%%*
(0.287) (0.267) (0.195) (0.195)
Good Nutri Score of A 3.775%** 3.551%** 3.654%** 3.654%**
(0.282) (0.258) (0.190) (0.190)
Type of Food - - 0.000 0.000
(0.079) (0.079)
Age - - - 0.000
(0.004)
Gender - - - 0.000
(0.083)
N 1,764 1,764 3,528 3,528
Nagelkerke Pseudo R? 0.246*** 0.247*** 0.246*** 0,246%***

Notation: The reference category is the item with a negative Nutri-Score of E // * - significant at the 10% level;
** - significant at the 5% level; *** - significant at the 1% level
Source: Own Conception

The third hypothesis postulates that the Nutri-Score affects consumers depending on their
gender and age. To test this hypothesis, the results of Model IV are compared with the original
Model III from Table 5. Since the coefficients for behavior change (-1.951; -1.951) and the two
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Nutri-Score ratings (Nutri-Score C 1.262; 1,262 and Nutri-Score 3.654; 3.654) are not different
between the two models and neither gender nor age (0.000; 0.000) have a significant impact
on the intention to buy, it can be conjectured that the Nutri-Score’s effects are independent of
both socio-demographic factors age and gender.

Accordingly, a mediating as well as a moderating effect of gender and age within the model
can be ruled out and the third hypothesis must be rejected.

4. Discussion and Conclusion

4.1. Insights Gained

With regard to the German national reduction and innovation strategy, the Nutri-Score was
introduced in German supermarkets in 2020 (BMLE, 2021a). The background of the study was
to check the effect of the mere use of the Nutri-Score as well as the respective expression in
the form of the presented rating. For this purpose, low involvement goods such as pizza and
muesli were selected and the purchase decision without Nutri-Score and with Nutri-Score were
compared.

An awareness of food labeling is already widespread and the Nutri-Score as a seal is known to
consumers. In the survey, 73% of the participants have confirmed to know the Nutri-Score.
However, only 26% of the participants stated that they use the Nutri-Score to compare products
from the same product category and thus it plays a predominant role in their purchase decision.
In addition, the responses indicate that the level of awareness of the Nutri-Score is higher than
the usefulness of it. Nonetheless, 44% indicated that the Nutri-Score helps in evaluating the
nutritional composition of a product. Thus, it has been shown that the Nutri-Score can influence
consumer purchasing behavior simply by its presence, and this is independent of the gender
and age of the participants.

With the display of pizza and muesli without and with Nutri-Score was shown, that a positive
Nutri-Score has an attracting effect on consumers. It was shown that if the Nutri-Score becomes
better the attractiveness of the respective item increases over linearly strong, i.e., potentially in
an exponential manner. Like the results for the Nutri-Scores presence on consumers’
perceptions the effects of its rating also are not affected by the participants’ gender and age.

4.2. Policy Recommendations

Based on the previous and extended research results, the most important finding is that the
Nutri-Score is a useful nudging strategy to influence consumers' chewing decisions. Looking
at existing research that compares different FoPL with Nutri-Score, it is clear that the Nutri-
Sore is the most effective and the easiest FoPL for consumers to understand.

The current German national reduction and innovation strategy has a voluntary policy and does
not force manufacturers to use the Nutri-Score as a packaging label. In general, the use of the
Nutri-Score is free of charge for all food manufacturers and according to the BMLE, about 610
companies with 970 brands are already registered to use the Nutri-Score (BMLE, 2020b). This
study shows for Germany that the Nutri-Score is an effective and cost-efficient tool for
positively influencing purchasing behavior. Looking at the other countries that have also
established the Nutri-Score in their national supermarkets, these are not mandatory in any of
the countries, but on a voluntary basis (BMLE, 2021b).

However, the Federal Ministry of Health should keep in mind that regardless of gender, age,
or other sociographic factors, there will be people who will not choose healthier products
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despite understanding the Nutri-Score. Thus, psychological factors such as attitude and
perception at the time of purchase may also have an unpredictable influence on the purchase
decision. In particular, impulsive or habitualized behavior are difficult to predict and even more
difficult to influence (Ajzen, 1991). Accordingly, a multidimensional strategy on the part of
the BMLE is necessary to achieve the best possible results.

A voluntary reduction strategy can be very time consuming and will not motivate all food
manufacturers to change their recipes and production lines. Therefore, another possible
approach would be to subsidize companies that reduce sugar, salt, or fat content by a concise
percentage.

Investment programs for agriculture are already planned with a budget of € 816 million until
2024 to support the improvement of agricultural services (BMLE, 2021c). To motivate
producers to make their products healthier, subsidies play an important role. It is important to
consider the value chain of a produced product holistically and to subsidize the stations of the
value chain that are trivial for a production of healthy food. Thereby, not powerful conventional
agricultural large-scale enterprises and landowners should be subsidized, if they reduce the
sugar, salt, or fat content. The German government with its targeted actors and stakeholders
can't agrees on a targeted approach. Therefore, it must be carefully decided who of the value
chain of the production will be subsidized and who feel the need to take the step for healthier
manufacturing. (BMLE, 2021c) (Robert Bosch Stiftung, 2021)

The health authorities in the countries where the Nutri-Score is established have agreed on a
change in the calculation of the Nutri-Score values and will therefore implement the newly
developed algorithm as of December 31, 2023. This is to be adapted by the food manufacturers
in the next two years. This change was decided in order to make it easier for buyers to choose
healthier foods (BMLE, 2023b). This adjustment could better help consumers in their shopping
choices and thus also provide greater confidence in the Nutri-Score.

To further raise the awareness of the public, in addition to a mandatory introduction of the
Nutri-Score, the population should be educated more strongly and as early as possible. At
primary and secondary schools, an understanding of what the Nutri-Score as a seal says and
how it is to be interpreted can be generated through educational strategies or marketing
strategies such as television commercials, posters, and social media, such as TikTok, Instagram
and YouTube.

The last point is even more important because the Nutri-Score offers companies several
opportunities for health-related greenwashing. Since the Nutri-Score is determined according
to a set of rules based on limit values for individual food components and additives, companies
can specifically influence individual components and ingredients of their products without
necessarily bringing a healthier product to market. Accordingly, there is a need for action on
the part of the German government to prevent or at least restrict such behavior on the part of
companies.

4.3. Limitations and Outlook

In addition to the socio-demographic factors studied, age and gender, other factors such as
educational level or income, or environmental factors such as the general social situation,
cultural background, or the influence of social expectations through family and friends, can
also be considered and help the German health strategy to develop different customer profiles
and appropriate policies.

In addition, it could be useful to review how different age groups make purchasing decisions.
While the study found that age has an impact on purchase decisions, it remains to be seen to
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what extent the postulate about the effect of age on the presence of established consumption
patterns is tenable. In this case, more targeted marketing strategies can be initiated by the
government.

Future research could also include insights into German culture to increase the validity of the
study and achieve better results.

When presenting the sample, it was pointed out that it is on average a younger and better
educated group than would be the case if it were representative. Here, future surveys should
not only choose a broader data basis but should primarily aim at a general representativeness
with respect to the entire German population. A comparison of different cultural regions within
the EU also seems to be a promising research approach to evaluate the effectiveness of the
Nutri-Score as a European policy instrument.

References

Aguenaou, H., El Ammari, L., Bigdeli, M., El Hajjab, A., Lahmam, H., Labzizi, S., Gamih, H.,
Talouizte, A., Serbouti, C., El Kari, K., Benkirane, H., El Berri, H., Al-Jawaldeh, A., &
Yahyane, A. (2021). Comparison of appropriateness of Nutri-Score and other front-of-pack
nutrition labels across a group of Moroccan consumers: Awareness, understanding and food
choices. Archives of Public Health, 79, 71. https://doi.org/10.1186/s13690-021-00595-3

Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior and Human
Decision Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, 1., & Fishbein, M. (2010). Predicting and Changing Behavior: The Reasoned Action
Approach. Psychology Press. https://doi.org/10.4324/9780203838020

Ares, G., & Gambaro, A. (2007). Influence of Gender, Age and Motives underlying Food
Choice on Perceivevd Healthiness and Willingness to try Functional Foods. Appetite, 49(1),
148-158. https://doi.org/10.1016/j.appet.2007.01.006

Aschemann-Witzel, J., & Hamm, U. (2010). Do consumers prefer foods with nutrition and
health claims? Results of a purchase simulation. Journal of Marketing Communications,
16(1-2), 47-58. https://doi.org/10.1080/13527260903342746

Bakshi, S. (2012). Impact of gender on consumer purchase behaviour. Journal of Research in
Commerce and Management, 1(9), 1-8.

BMLE. (2020a). Erweiterte Ndhrwertkennzeichnung, EU-Tierwohlkennzeichen und die
Reduzierung der Lebensmittelverschwendung auf der Agenda. [Expanded nutrition labeling,
EU animal welfare labeling and reducing food waste on the agenda].
https://www.bmel.de/SharedDocs/Reden/DE/2020/200716-ausschuss-envi.html (accessed
2023.04.17).

BMLE. (2020b). Nationale Reduktions- und Innovationsstrategie fiir Zucker, Fette und Salz in
Fertigprodukten. [National reduction and innovation strategy for sugar, fats, and salt in

finished products].
https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/zwischenbericht-
reduktionsstrategie-zucker-salz-fette-nri.pdf? _blob=publicationFile&v=10 (accessed
2023.03.20).

BMLE. (2021a). Nationale Verzehrsstudie II: Wie sich Verbraucher in Deutschland erndhren.
[National Consumption Study II: How Consumers in Germany]. Eat.
https://www.bmel.de/DE/themen/ernachrung/gesunde- (accessed 2023.03.20).

43


https://doi.org/10.1186/s13690-021-00595-3
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.4324/9780203838020
https://doi.org/10.1016/j.appet.2007.01.006
https://doi.org/10.1080/13527260903342746
https://www.bmel.de/SharedDocs/Reden/DE/2020/200716-ausschuss-envi.html
https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/zwischenbericht-reduktionsstrategie-zucker-salz-fette-nri.pdf?__blob=publicationFile&v=10
https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/zwischenbericht-reduktionsstrategie-zucker-salz-fette-nri.pdf?__blob=publicationFile&v=10
https://www.bmel.de/DE/themen/ernaehrung/gesunde-

INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

BMLE. (2021b). Nutri-Score. https://www.bmel.de/DE/themen/ernachrung/lebensmittel-
kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score_node.html (accessed
2023.03.20).

BMEL (2021c). Bauern fiir Klimaschutz: So geht es weiter im Investitionsprogramm
Landwirtschaft. [Farmers for climate protection: Here's what's next in the investment program
Agriculture].
https://www.bmel.de/DE/themen/landwirtschaft/klimaschutz/investitionsprogramm-
landwirtschaft.html (accessed 2023.10.14).

BMLE. (2023a). Nationale Reduktions- und Innovationsstrategie fiir Zucker, Fette und Salz in
Fertigprodukten. [National reduction and innovation strategy for sugar, fats, and salt in
finished products]. https://www.bmel.de/DE/themen/ernachrung/gesunde-ernachrung/
reduktionsstrategie/reduktionsstrategie-zucker-salz-fette.html (accessed 2023.03.20).

BMEL (2023b). Wissenschaftliche Weiterentwicklung des Nutri-Score Algorithmus. [Scientific
advancement of the Nutri-Score algorithm]. https:// www.bmel.de/DE/themen/ernachrung/
lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score-coen-
berichte.html#:~:text=Die%20zust%C3%A4ndigen%20Beh%C3%B6rden%20Belgiens%
2C%20Frankreichs%2C%?20Deutschlands%2C%20Luxemburgs% (accessed 2023.10.14).

Boldt, S. (2010). Markenfiihrung der Zukunft. Experience Branding, 5-Sense- Branding,
Responsible Branding, Brand Communities, Storytising und E-Branding. [Brand
Management of the Future. Experience Branding, 5-Sense Branding, Responsible Branding,
Brand Communities, Storytising and E-Branding]. Diplomica.

Bruttel, L. V., Stolley, F., Giith, W., Kliemt, H., Bosworth, S., Bartke, S., Schnellenbach, J.,
Weimann, J., Haupt, M., & Funk, L. (2014). Nudging als politisches Instrument - gute
Absicht oder staatlicher Ubergriff? [Nudging as a policy tool - good intention or state
overreach?]. Wirtschaftsdienst, 94(11), 767-791. https://doi.org/10.1007/s10273-014-1748-
9

Christoph, M. J., Larson, N., Laska, M. N., & Neumark-Sztainer, D. (2018). Nutrition facts
panels: Who uses them, what do they use, and how does use relate to dietary intake? Journal
of the Academy of Nutrition and Dietetics, 118(2), 217-228. https://doi.org/10.1016/
j.jand.2017.10.014

Crosetto, P., Lacroix, A., Muller, L., & Ruffieux, B. (2020). Nutritional and economic impact
of 5 alternative front-of-pack nutritional labels: experimental evidence. European Review of
Agricultural Economics, 47(2), 785-818. https://doi.org/10.1093/erae/jbz037

Crowley, A. E., & Hoyer, W. D. (1994). An Integrative Framework for Understanding Two-
sided  Persuasion.  Journal  of  Consumer  Research, 20(4), 561-574.
https://doi.org/10.1086/209370

Deschasaux, M., Huybrechts, 1., Julia, C., Hercberg, S., Egnell, M., Srour, B., Kesse-Guyot,
E., Latino-Martel, P., Biessy, C., Casagrande, C., Murphy, N., Jenab, M., Ward, H. A.,
Weiderpass, E., Overvad, K., Tjonneland, A., Rostgaard-Hansen, A. L., Boutron-Ruault,
M.-C., Mancini, F. R., ..., & Touvier, M. (2020). Association between nutritional profiles of
foods underlying Nutri-Score front-of-pack labels and mortality: EPIC cohort study in 10
European countries. BMJ (370), m3173. https://doi.org/10.1136/bmj.m3173

Destatis. (2020). Bildungsstand. [Education level]. https://www.destatis.de/DE/Themen/
Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsab
schluss.html (accessed 2023.03.20).

44


https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score_node.html
https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score_node.html
https://www.bmel.de/DE/themen/landwirtschaft/klimaschutz/investitionsprogramm-landwirtschaft.html
https://www.bmel.de/DE/themen/landwirtschaft/klimaschutz/investitionsprogramm-landwirtschaft.html
https://www.bmel.de/DE/themen/ernaehrung/gesunde-ernaehrung/reduktionsstrategie/reduktionsstrategie-zucker-salz-fette.html
https://www.bmel.de/DE/themen/ernaehrung/gesunde-ernaehrung/reduktionsstrategie/reduktionsstrategie-zucker-salz-fette.html
https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score-coen-berichte.html#:~:text=Die%20zust%C3%A4ndigen%20Beh%C3%B6rden%20Belgiens%2C%20Frankreichs%2C%20Deutschlands%2C%20Luxemburgs%
https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score-coen-berichte.html#:~:text=Die%20zust%C3%A4ndigen%20Beh%C3%B6rden%20Belgiens%2C%20Frankreichs%2C%20Deutschlands%2C%20Luxemburgs%
https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score-coen-berichte.html#:~:text=Die%20zust%C3%A4ndigen%20Beh%C3%B6rden%20Belgiens%2C%20Frankreichs%2C%20Deutschlands%2C%20Luxemburgs%
https://www.bmel.de/DE/themen/ernaehrung/lebensmittel-kennzeichnung/freiwillige-angaben-und-label/nutri-score/nutri-score-coen-berichte.html#:~:text=Die%20zust%C3%A4ndigen%20Beh%C3%B6rden%20Belgiens%2C%20Frankreichs%2C%20Deutschlands%2C%20Luxemburgs%
https://doi.org/10.1007/s10273-014-1748-9
https://doi.org/10.1007/s10273-014-1748-9
https://doi.org/10.1016/j.jand.2017.10.014
https://doi.org/10.1016/j.jand.2017.10.014
https://doi.org/10.1093/erae/jbz037
https://doi.org/10.1086/209370
https://doi.org/10.1136/bmj.m3173
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsabschluss.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsabschluss.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bildung-Forschung-Kultur/Bildungsstand/Tabellen/bildungsabschluss.html

INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

Drexler, J., & Freiberger, A. (2021). The Nutri-Score - An analysis of the performance of front-
of-pack labeling (Rosenheim Papers in Applied Economics and Business Sciences 2/2021).

Dubois, P., Albuquerque, P., Allais, O., Bonnet, C., Bertail, P., Combris, P., Lahlou, S.,
Rigal, N., Ruffieux, B., & Chandon, P. (2021). Effects of Front-of-pack Labels on the
Nutritional Quality of Supermarket Food Purchases: Evidence from a Large-Scale
Randomized Controlled Trial. Journal of the Academy of Marketing, 49, 119-138.
https://doi.org/10.1007/s11747-020-00723-5

Ducrot, P., Julia, C., Méjean, C., Kesse-Guyot, E., Touvier, M., Fezeu, L. K., Hercberg, S., &
Péneau, S. (2016). Impact of different front-of-pack nutrition labels onconsumer purchasing

intentions: a randomized controlled trial. American Journal of Preventive Medicine, 50(5),
627-636. https://doi.org/10.1016/j.amepre.2015.10.020

Ducrot, P., Julia, C., & Serry, A.-J. (2022). Nutri-Score: Awareness, Perception and Self-
Reported Impact on Food Choices among French Adolescents. Nutrients, 14(15), 3119.
https://doi.org/10.3390/nu14153119

Ducrot, P., M¢jean, C., Julia, C., Kesse-Guyot, E., Touvier, M., Fezeu, L. K., Hercberg, S., &
Péneau, S. (2015). Objective Understanding of Front-of-Package Nutrition Labels among
Nutritionally At-Risk Individuals. Nutrients, 7(8), 7106-7125.
https://doi.org/10.3390/nu7085325

Egnell, M., Boutron, I., Péneau, S., Ducrot, P., Touvier, M., Galan, P., Buscail, C.,
Porcher, R., Ravaud, P., Hercberg, S., Kesse-Guyot, E., & Julia, C. (2019). Front-of-pack
labeling and the nutritional quality ofstudents’food purchases: a 3-arm randomized
controlled trial. American Journal of Public Health, 109(8), 1122-1129.
https://doi.org/10.2105/AJPH.2019.305115

Egnell, M., Boutron, I., Péneau, S., Ducrot, P., Touvier, M., Galan, P., Fezeu, L. K.,
Porcher, R., Ravaud, P., Hercberg, S., Kesse-Guyot, E., & Julia, C. (2022). Impact of the
Nutri-Score front-of-pack nutrition label on purchasing intentions of individuals with
chronic diseases: Results of a randomised trial. BMJ Open, 12(8), e058139.
https://doi.org/10.1136/bmjopen-2021-058139

Egnell, M., Galan, P., Fialon, M., Touvier, M., Péneau, S., Kesse-Guyot, E., Hercberg, S., &
Julia, C. (2021). The impact of the Nutri-Score front-of-packnutrition label on purchasing
intentions of unprocessed andprocessed foods: post-hoc analyses from three randomized
controlled trials. International Journal of Behavioral Nutrition and Physical Activity, 18,

38. https://doi.org/10.1186/s12966-021-01108-9

Egnell, M., Kesse-Guyot, E., Galan, P., Touvier, M., Rayner, M., Jewell, J., Breda,].,
Hercberg, S., & Julia, C. (2018). Impact of front-of-pack nutrition labels onportion size
selection: an experimental study in a French Cohort. Nutrients, 10(9), 1268.
https://doi.org/10.3390/nu10091268

Falvo, D. A., & Urban, M. (2007). Universal Principles of Design, Educational Technology
Research and Development: Rockport, Gloucester, MA, 2003, 224 pp, Hardcover, $40.00,
ISBN 10-1-59253-007-9. Educational Technology Research and Development, 55, 297—
300. https://doi.org/10.1007/s11423-007-9036-7

Fialon, M., Babio, N., Salas-Salvado, J., Galan, P., Kesse-Guyot, E., Touvier, M.,
Deschasaux, M., Sarda, B., Hercberg, S., Khoury, N., Nabec, L., & Julia, C. (2023).
Comparative understanding and preference of Nutri-Score and NutrInform Battery in a
sample of Spanish consumers. European Journal of Public Health, 33(2), 293-298.
https://doi.org/10.3390/nul14173511

45


https://doi.org/10.1007/s11747-020-00723-5
https://doi.org/10.1016/j.amepre.2015.10.020
https://doi.org/10.3390/nu14153119
https://doi.org/10.3390/nu7085325
https://doi.org/10.2105/AJPH.2019.305115
https://doi.org/10.1136/bmjopen-2021-058139
https://doi.org/10.1186/s12966-021-01108-9
https://doi.org/10.3390/nu10091268
https://doi.org/10.1007/s11423-007-9036-7
https://doi.org/10.3390/nu14173511

INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

Fialon, M., Serafini, M., Galan, P., Kesse-Guyot, E., Touvier, M., Deschasaux, M., Sarda, B.,
Hercberg, S., Nabec, L., & Julia, C. (2022). Nutri-Score and NutrInform Battery: Effects on
Performance and Preference in Italian Consumers. Nutrients, 14(17), 3511.

Finkelstein, E. A., Jia Ler Ang, F., Doble, B., Wong, W., & van Dam, R. M. (2019). A
Randomized Controlled Trial Evaluating the Relative Effectiveness of the Multiple Traffic
Light and Nutri-Score Front of Package Nutrition Labels. Nutrients, 11(9), 2236.
https://doi.org/10.3390/nu11092236

Folkvord, F., Bergmans, N., & Pabian, S. (2021). The effect of the nutri-score label on
consumer’s attitudes, taste perception and purchase intention: An experimental pilot study.
Food Quality and Preference, 94, 104303. https://doi.org/10.1016/j.foodqual.2021.104303

Gassler, B., Faesel, C., & Moeser, A. (2022). Toward a differentiated understanding of the
effect of Nutri-Score nutrition labeling on healthier food choices. Agribusiness, 39(1), 28—
50. https://doi.org/10.1002/agr.21762

Jatzke, H. (2018). Fett- und Zuckersteuern in Europa: Rechtliche Rahmenbedingungen und
Gestaltungsmoglichkeiten fiir moderne Gesundheitsabgaben. [Fat and sugar taxes in
Europe: legal framework and design options for modern health levies]. In W.
Summersberger, M. Merz, H. Jatzke, & M. Achatz (Eds.), Aufenwirtschaft,
Verbrauchssteuern und Zoll im 21. Jahrhundert (673—690). [Foreign trade, excise and
customs in the 2l1st century]. Verlag Dr. Otto Schmidt. https://doi.org/
10.9785/9783504386139-035

Julia, C., & Hercberg, S. (2017). Development of a new front-of-pack nutrition label in France:
the five-colour Nutri-Score. Public Health Panorama, 3(4), 712-725. https://doi.org/
10.1016/S2468-2667(18)30009-4

Julia, C., Péneau, S., Buscail, C., Gonzalez, R., Touvier, M., Hercberg, S., & Kesse-Guyot, E.
(2017). Perception of different formats of front-of-pack nutrition labels according to
sociodemographic, lifestyle and dietary factors in a French population: cross-sectional study
among the NutriNet-Santé cohort participants. BMJ Open, 7(6), e016108.
https://doi.org/10.1136/bmjopen-2017-016108

Jirkenbeck, K., Holker, S., & Spiller, A. (2023). New label, new target group? The case of the
organic label and the Nutri-Score. Organic Agriculture, 13(2), 221-235.
https://doi.org/10.1007/s13165-023-00423-8

Liljeberg, H., & Krambeer, S. (2019). Evaluation von erweiterten Nihrwertkennzeichnungs-
Modellen. [Evaluation of enhanced nutrition labeling models]. https://www.bmel.de/
SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittel-Kennzeichnung/Ergebnisbericht-
Repraesentativerhebung-TeilA _eNWK.pdf:jsessionid=574CF9097DA24
FAFDO08DA795D4A12A73.internet2832? blob=publicationFile%26v=2 (accessed
2023.05.18).

Lindstrom, M. (2005). Brand sense: Sensory secrets behind the stuff we buy. Simon and
Schuster.

Marcos, J., Carrico, R., & Gomes, D. (2023). Influence of Front-of-Pack Nutrition Labelling
on Portuguese Consumers' Food Preferences. Nutrition and Health, Forthcoming.
https://doi.org/10.22259/2637-5583.0601002

Missagia, S. V., Oliveira, S. R., & Rezende, D. C. (2013). Beauty and the beast: Gender
differences in food-related behavior. Revisits Brasileira De Marketing, 12(1), 149-165.
https://doi.org/10.5585/remark.v12i1.2441

46


https://doi.org/10.3390/nu11092236
https://doi.org/10.1016/j.foodqual.2021.104303
https://doi.org/10.1002/agr.21762
https://doi.org/10.9785/9783504386139-035
https://doi.org/10.9785/9783504386139-035
https://doi.org/10.1016/S2468-2667(18)30009-4
https://doi.org/10.1016/S2468-2667(18)30009-4
https://doi.org/10.1136/bmjopen-2017-016108
https://doi.org/10.1007/s13165-023-00423-8
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittel-Kennzeichnung/Ergebnisbericht-Repraesentativerhebung-TeilA_eNWK.pdf;jsessionid=574CF9097DA24FAFD08DA795D4A12A73.internet2832?__blob=publicationFile%26v=2
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittel-Kennzeichnung/Ergebnisbericht-Repraesentativerhebung-TeilA_eNWK.pdf;jsessionid=574CF9097DA24FAFD08DA795D4A12A73.internet2832?__blob=publicationFile%26v=2
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittel-Kennzeichnung/Ergebnisbericht-Repraesentativerhebung-TeilA_eNWK.pdf;jsessionid=574CF9097DA24FAFD08DA795D4A12A73.internet2832?__blob=publicationFile%26v=2
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittel-Kennzeichnung/Ergebnisbericht-Repraesentativerhebung-TeilA_eNWK.pdf;jsessionid=574CF9097DA24FAFD08DA795D4A12A73.internet2832?__blob=publicationFile%26v=2
https://doi.org/10.22259/2637-5583.0601002
https://doi.org/10.5585/remark.v12i1.2441

INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

Miissig, K. (2019). Nahrwert-Kennzeichnung reduziert Mortalitdt chronischer Erkrankungen.
[Nutrition labeling reduces mortality from chronic diseases]. Info Diabetologie, 13, 17-18.
https://doi.org/10.1007/s15034-019-1604-5

Oeschger, J. (2019). Der Effekt von Nahrungsmittel-Labels auf die korrekte Einschdtzung der
Produktgesundheit: Eine experimentelle Studie. [The effect of food labels on the correct

assessment of product health: an experimental study.]. ZHAW, Winterthur.
https://digitalcollection.zhaw.ch/handle/11475/19360

Prittdla, R., Paalanen, L., Grinberga, D., Helasoja, V., Kasmel, A., & Petkeviciene, J. (2006).
Gender differences in the consumption of meat, fruit and vegetables are similar in Finland
and the Baltic countries. European Journal of Public Health, 17(5), 520-525.
https://doi.org/10.1093/eurpub/cki265

Rani, P. (2014). Factors influencing consumer behaviour. International Journal of Current
Research and Academic Review, 2(9), 52-61.

Robert Bosch Stiftung (2021). Die Subventionen fiir das globale Erndhrungssystem miissen
anders verteilt werden. [Subsidies for the global food system must be distributed
differently].  https://www.bosch-stiftung.de/de/news/die-subventionen-fuer-das-globale-
ernachrungssystem-muessen-anders-verteilt-werden (accessed 2023.10.14).

Santos Silva, M. (2021). Nutri-Score as a Nudging Technique to Enhance.
https://www.maastrichtuniversity.nl/blog/2021/03/nutri-score-nudging-technigue-enhance-
healthier-food-choices (accessed 2023.03.20).

Sarda, B., Julia, C., Serry, A.-J., & Ducrot, P. (2020). Appropriation of the front-of-pack
nutrition label Nutri-Score across the French population: Evolution of awareness, support,
and purchasing behaviors between 2018 and 2019. Nutrients, 12(9), 2887.
https://doi.org/10.3390/nul12092887

Sheeran, P., & Webb, T. L. (2018). The road to hell: An overview of research on the intention-
behavior gap. In G. Oettingen, A. T. Sevincer, & P. M. Gollwitzer (Eds.), The psychology
of thinking about the future (473—496). Guilford.

Slaba, M. (2019). The impact of age on the customers buying behaviour and attitude to price.
Littera Scripta, 12(2), 146—160. https://doi.org/10.36708/Littera_Scripta2019/2/11

Stopper, T. (2022). Nudging als Instrument zur Forderung nachhaltigen Konsums — eine
konzeptionelle Analyse unter besonderer Berlicksichtigung der empirischen Literatur.
[Nudging as a tool to promote sustainable consumption - a conceptual analysis with special
reference to the empirical literature]. Junior Management Science, 7(1), 201-217.

Sunstein, C. R. (2016). The Ethics of Influence: Government in the Age of Behavioral Science.
Cambridge University Press. https://doi.org/10.1017/CB0O9781316493021

Szabo de Edelenyi, F., Egnell, M., Galan, P., Druesne-Pecollo, N., Hercberg, S., & Julia, C.
(2019). Ability of the Nutri-Score front-of-pack nutrition label to discriminate the nutritional
quality of foods in the German food market and consistency with nutritional
recommendations. Archives of Public Health, 77(1), 28. https://doi.org/10.1186/s13690-
019-0357-x

Talati, Z., Egnell, M., Hercberg, S., Julia, C., & Pettigrew, S. (2019). Consumers' perceptions
of five front-of-package nutrition labels: An experimental study across 12 countries.
Nutrients, 11(8), 1934. https://doi.org/10.3390/nul11081934

47


https://doi.org/10.1007/s15034-019-1604-5
https://digitalcollection.zhaw.ch/handle/11475/19360
https://doi.org/10.1093/eurpub/ckl265
https://www.bosch-stiftung.de/de/news/die-subventionen-fuer-das-globale-ernaehrungssystem-muessen-anders-verteilt-werden
https://www.bosch-stiftung.de/de/news/die-subventionen-fuer-das-globale-ernaehrungssystem-muessen-anders-verteilt-werden
https://www.maastrichtuniversity.nl/blog/2021/03/nutri-score-nudging-technique-enhance-healthier-food-choices
https://www.maastrichtuniversity.nl/blog/2021/03/nutri-score-nudging-technique-enhance-healthier-food-choices
https://doi.org/10.3390/nu12092887
https://doi.org/10.36708/Littera_Scripta2019/2/11
https://doi.org/10.1017/CBO9781316493021
https://doi.org/10.1186/s13690-019-0357-x
https://doi.org/10.1186/s13690-019-0357-x
https://doi.org/10.3390/nu11081934

INTL. J. APPL. Res. MANAGE. & ECON., 6(3):30-48, 2023

Temmerman, J. de, Heeremans, E., Slabbinck, H., & Vermeir, I. (2021). The impact of the
Nutri-Score nutrition label on perceived healthiness and purchase intentions. Appetite, 157,
104995. https://doi.org/10.1016/j.appet.2020.104995

Thaler, R. H., & Sunstein, C. R. (2009). Wie man kluge Entscheidungen anstéfit. [How to
instigate smart decisions]. Econ.

Thaler, R. H., & Sunstein, C. R. (2022). Nudge: Improving Decisions about Health, Wealth,
and Happiness. Penguin.

Thomas, Y., Albrecht, A. M., Meyer, S., Simon, J., Meyer, F., & Valentini, P. (2022).
Beeinflussung des Kaufverhaltens und das Verstindnis des Nutri-Scores bei den
Konsumenten einer Kaufland-Filiale in Neubrandenburg. [Influencing purchasing behavior
and the understanding of the Nutri-Score among consumers at a Kaufland store in
Neubrandenburg, Germany]. Aktuelle Erndhrungsmedizin, 47(3), 237.
https://doi.org/10.1055/s-0042-1748233

van den Akker, K., Bartelet, D., Brouwer, L., Luijpers, S., Nap, T., & Havermans, R. (2022).
The impact of the nutri-score on food choice: A choice experiment in a Dutch supermarket.
Retrieved from. Appetite, 168, 105664. https://doi.org/10.1016/j.appet.2021.105664

Verbraucherzentrale Bundesverband. (2022). Ndahrwertkennzeichnung. [Nutritional labeling].
https://www.vzbv.de/nachrwertkennzeichnung (accessed 2023.03.20).

Verbraucherzentrale Schleswig-Holstein. (2022). Mehrwertsteuer bei Lebensmitteln — so sieht
es in Deutschland aus. [Value added tax on food - this is how it looks in Germany].
https://www.verbraucherzentrale.sh/pressemeldungen/lebensmittel/mehrwertsteuer-bei-
lebensmitteln-so-sieht-es-in-deutschland-aus-72810 (accessed 2023.03.20).

WHO. (2021). Front-of-packfood labelling policies in the WHO European Region.
https://cdn.who.int/media/docs/default-source/thailand/ncds/ppt_clare_fopll_final-
presentation_cf.pdf?sfvrsn=388ab823 3 (accessed 2023.03.20).

Zeder, M., Zaugg, T., & Féh, D. (2022). Potential impact of the Nutri-Score on purchase
decision and energy and nutrient intake of the Swiss population. Aktuelle
Ernahrungsmedizin Klinik Und Praxis, 47(2), 111-121. https://doi.org/10.1055/a-1730-
3581

48


https://doi.org/10.1016/j.appet.2020.104995
https://doi.org/10.1055/s-0042-1748233
https://doi.org/10.1016/j.appet.2021.105664
https://www.vzbv.de/naehrwertkennzeichnung
https://www.verbraucherzentrale.sh/pressemeldungen/lebensmittel/mehrwertsteuer-bei-lebensmitteln-so-sieht-es-in-deutschland-aus-72810
https://www.verbraucherzentrale.sh/pressemeldungen/lebensmittel/mehrwertsteuer-bei-lebensmitteln-so-sieht-es-in-deutschland-aus-72810
https://cdn.who.int/media/docs/default-source/thailand/ncds/ppt_clare_fopl1_final-presentation_cf.pdf?sfvrsn=388ab823_3
https://cdn.who.int/media/docs/default-source/thailand/ncds/ppt_clare_fopl1_final-presentation_cf.pdf?sfvrsn=388ab823_3
https://doi.org/10.1055/a-1730-3581
https://doi.org/10.1055/a-1730-3581

