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Summary

Food and health are strictly intertwined concepts, with obesity and overweight emerging as some of the
most pressing nutritional challenges worldwide. Indeed, according to the World Health Organization
(WHO) statistics, in 2022, approximately 59% of adults and nearly one in three children were
overweight or obese in the European context, causing over 1.2 million deaths. The prevalence of obesity
in Europe is higher than in all the other regions, except for the Americas, forcing governments and
institutions to adopt different strategies to mitigate and contain the problem. The European Commission
has indeed outlined an integrated approach to reduce health issues caused by overweight and obesity,
contrasting the obesogenic environment and reducing high-risk behaviors, such as improper dietary
habits and lack of physical activity. In this context, Front-of-Pack (FOP) nutritional labels play a
fundamental role, as they are intended to help consumers make healthier food choices easily and
quickly. Through the Farm to Fork Strategy, the European Commission had initially set the goal of
adopting a single mandatory FOP nutritional label, consistent across all Member States, by 2022.

Among the various nutritional labels currently adopted in the European context, the Nutri-Score (NS)
seemed to be the most scientifically supported due to its ease of understanding. However, due to strong
opposition to this labeling system, raised by major food industries and some politicians, especially at
the Italian level, the European Commission was unable to choose which Front-of-Pack label to adopt at
the Union level, with a consequent delay in the decision to the next European legislature. In fact, NS
seems to "not ensure correct and complete information for consumers," as reported by the European
Food Safety Authority (EFSA), while also potentially harming typical and traditional products, such as
Geographical Indications (GIs). Despite the importance of delving into this issue, the scientific literature
has not investigated the reasons behind this decision, making it even more challenging for the European
Commission to make a cohesive and robust decision. This thesis aims to clarify this issue by outlining
the state of the art regarding the NS debate at the European level, highlighting the differences between
public opinion and scientific literature, and bringing to light the areas not investigated enough by
scientific research (Chapter 3), after introducing the NS topic (Chapter 1), also considering its normative
framework (Chapter 2). The contrast between NS and Gls has emerged as the main topic of discussion
at the public and political levels, although it has not been adequately investigated by scientific literature.
To bridge this gap, this thesis seeks to clarify the issue by analyzing consumer preferences for various
GIs labeled with NS (Chapters 4 and 5), while also examining the real implications of this nutritional

label on the prices and sales of GIs products (Chapter 6).

13






Sommario

Obesita e sovrappeso stanno minando il futuro dell’Europa. Infatti, secondo le statistiche dell’OMS
(Organizzazione Mondiale della Sanita), nel 2022 circa il 59% degli adulti e quasi un bambino su tre
erano in sovrappeso o affetti da obesita nel contesto europeo, causando piu di 1.2 milioni di decessi. La
prevalenza di obesita in Europa e piu alta che in tutte le altre Regioni dell’OMS, fatta eccezione per
I’America, costringendo governi e istituzioni ad adottare repentinamente diverse strategie per mitigare
ed arginare il problema. La Commissione Europea ha infatti definito un approccio integrato per ridurre
i problemi sanitari causati da sovrappeso e obesita, combattendo 'ambiente obesogenico e riducendo i
comportamenti ad alto rischio, come ad esempio I'alimentazione scorretta e la mancanza di attivita
fisica. In questo contesto, giocano un ruolo fondamentale le etichette nutrizionali Fronte-Pacco (le cosi
dette etichette Front-Of-Pack), che dovrebbero aiutare i consumatori a fare scelte alimentari piu salutari
in modo facile e veloce. La Commissione Europea, attraverso la Strategia Farm To Fork, si era prefissata
di adottare, su base obbligatoria ed entro il 2022, un’unica etichetta nutrizionale Fronte Pacco, che fosse
omogenea in tutti gli stati membri. Fra le varie etichette adottate nel contesto europeo, il Nutri-Score
(NS) sembrava essere la piu sostenuta a livello scientifico, perché di facile comprensione.

Tuttavia, a causa di forti opposizioni a questo sistema di etichettatura, sollevate dalle maggiori industrie
alimentari e da alcuni politici, soprattutto a livello italiano, la Commissione Europea non ha potuto
scegliere quale etichetta Fronte Pacco adottare a livello Comunitario, rinviando la decisione alla
prossima legislatura europea. Infatti, il Nutri-Score sembra “non assicurare una corretta e soprattutto
completa informazione ai consumatori», secondo quanto riportato dall’ Autorita europea per la
sicurezza alimentare (EFSA), danneggiando al contempo i prodotti Tradizionali, come le Indicazioni
Geografiche. Nonostante 'importanza di approfondire questo tema, la letteratura scientifica non ha
sufficientemente indagato circa le motivazioni che hanno portato a questa decisione, rendendo ancora
piu difficile per la Commissione Europea prendere una decisione coesa e robusta. La presente tesi di
propone quindi di far chiarezza sull’argomento, delineando lo stato dell’arte sul NS a livello europeo,
evidenziando le differenze esistenti fra opinione pubblica e letteratura scientifica e mettendo in luce
quali sono le zone d’ombra non sufficientemente investigata dalla ricerca scientifica (Capitolo 3). Il
contrasto fra NS e Indicazioni Geografiche € emerso essere il principale oggetto di discussione a livello
pubblico e politico, anche se non adeguatamente investigato dalla letteratura scientifica. Per contribuire
a colmare questo divario, la presente tesi ha cercato di fare chiarezza sulla questione, stimando le
preferenze dei consumatori per diverse Indicazioni Geografiche etichettate con NS (Capitoloi 4 e 5) e
analizzando al contempo, |'effetto che questa etichetta nutrizionale ha su prezzi e vendite di dei prodotti

tipici e tradizionali (Capitolo 6).
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Chapter 1

Introduction

Nowadays, international authorities are adopting policy strategies enhancing dietary
behaviours of the citizens, with the aim to prevent Non-Communicable Diseases (NCDs), one of
the key problems of the XXIst century (Ng et al.,, 2014). Among the others, obesity stands out
as a prominent nutritional challenge, with a staggering 200% increase observed between 1975
and 2016 (WHO, 2020a). Modifiable risk behaviours, such as unhealthy diets and physical
inactivity, are found to be one of the main causes of obesity. Hence, Public Health interventions
targeted at modifiable risk factors are urgently needed, being considered a relevant approach
to tackle NCDs.

In this context, informed purchasing choices became a global priority, considering that
nutritional labelling has been identified as a crucial aspect in consumer decision making. Thus,
its use has been strongly recommended as a strategy to promote healthier dietary behaviours
(Morgane Fialon et al., 2020; Hawkes & Popkin, 2015), especially in Mediterranean countries
(Capacci et al., 2012). Nevertheless, literature pointed out that consumers tend to give limited
attention to nutritional labels due to several factors. These factors include the inconspicuous
location of Front-Of-Pack (FOP) labels on food packages (Graham et al., 2017), time constraints
when shopping (Grunert et al., 2010), and consumers’ limited comprehension of the Nutrition
Facts (Campos et al.,, 2011). As a result, consumers often struggle to utilize this information
when making purchasing decisions, with a clear discrepancy between declared and revealed
behaviour. While approximately 40% of consumers state to rely on nutritional labels during
purchases (Delamaire et al., 2008), only 10% actually do so when observed during in-store
studies (Grunert et al., 2010). Hence, an easier-to-understand version of the nutritional
labelling has been widely promoted through FOP labels, i.e., graphic labels placed in front of the
package which give information about the nutritional profile of the food.

At the European Union level, a broad array of FOP labels is presently in use (Storcksdieck
Gennat Bonsmann et al., 2020). Examples include the Green Keyhole in Scandinavian Countries,
the NutrInform battery in Italy, the Traffic Light labels in Spain and Portugal, or the Nutri-Score
(NS), adopted for the first time in France in 2017, and now widely spread in Europe. Most of
them are Nutrient-specific labels (such as the Traffic Light Label or the Nutrinform battery),

which typically highlight the content of energy, saturated fat, sugar, sodium, and salt per
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serving. Despite being valuable for drawing consumers’ attention to excessive consumption of
harmful nutrients, these labels seem not to be the best solution when differentiating healthier
and less healthy foods, within a spectrum of dietary options (Temple, 2020). On the contrary,
summary labels (as NS) are considered more efficient than other FOP labels to allow consumers
to classify products according to their nutritional quality (Ducrot et al., 2015a), using an
algorithm to translate the components of the food into a single value that denotes how healthy
or unhealthy it is (Temple, 2020).

So far, the adoption of these FOP nutrition labels has not been mandatory yet for firms
and retailers, with the European Commission committed to establish a unique and harmonized
FOP label to be used in all member states within 2022, according to the Farm to Fork strategy
goals. To this purpose, France proposed the adoption of the Nutri-Score at the Community level,
supported by the European Committee of the Regions. To reinforce this decision, most of the
scientific community has come out in favour of the NS, with several studies highlighting the
effectiveness of this nutrition label in guiding consumer choices towards healthier products
(see, among others, Ducrot et al., 2015b; Fuchs et al., 2022; Julia et al., 2016; Shin et al., 2023).
However, the proposal for the NS as the standardized EU nutrition label to be adopted is facing
delays, due to political disagreements and disputes between governments and firms, with a
consequential shift of its implementation to the next legislature (Stiletto et al., 2023).

The NS is a five-step color-graded nutrition label, reporting the nutritional value of 100
g of the product by using jointly a chromatic and alphabetical scale. It considers the content of
nutrients and foods that should be consumed more frequently, namely fruits and vegetables,
fiber, proteins, nuts, rapeseed and olive oils, and the content of nutrients and foods that should
be limited in consumption, such as energy, saturated fatty acids, sugars, and salt. According to
the seminal paper of Julia & Hercberg (2017), consumers should be able to compared products
according to their NS level, thus choosing the healthiest option within the category.
Nevertheless, some food categories receive, as a whole, unfavorable evaluations from this
nutrient profiling system. It is the case of products of animal origin, notoriously high in calories
and rich in saturated fat content (Stiletto & Trestini, 2022), thus complicating for consumers
the identification of the best product in the category. Despite it seems to be in contrast with the
initial objectives of the NS label, this classification system aligns with the principles of the
Mediterranean Diet, which advocates moderate consumption of animal origin products

(Vlassopoulos et al., 2022).
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Recent literature (see for instance Stiletto & Trestini, 2022) has highlighted that
products receiving negative NS ratings often face market challenges, as consumers are willing
to pay less prices for them, potentially leading to decreased prices and volumes for these
products. Although this price reduction aligns with market dynamics and with the goals of the
Green Deal and Farm to Fork (F2F) strategy, it may present a hurdle for Geographical Indication
(GI) products (Chantal et al., 2022), generally promoted and protected by the EU for their
superior quality, as regulated by Reg. 1151/2011. This certification system enables producers
to market their products more effectively, with value premiums of 1.5 times for agricultural
products and 2.85 times for wines, as reported by the European Commission (2020Db).
Additionally, GIs play a pivotal role in fostering local economic development, a core aspect of
the F2F strategy, aimed at building a resilient food system and ensuring fair incomes for
producers (Crescenzi et al.,, 2022).

However, most of GIs, being of animal origin, generally receive unfavorable NS ratings,
even if they are less likely to contain food additives and to be ultra-processed! (Hohn et al.,
2023). Besides, these animal origin products account for approximately 52% of the market
share, with Italy the leading country in terms of registered GIs (Torok & Moir, 2018). In Italy,
nine out of the top ten GIs by production value are of animal origin, constituting 85% of GI
production value and 40% of the national exports of animal origin products (ISMEA, 2021). As
a result, the effect of the NS adoption on GIs seems to be a double trouble, highlighting
inconsistencies not only between policies (F2F and GI policy), but also within the same strategy,
with the F2F promoting the GIs on the one hand and damaging most of these products on the
other one.

In a broader context, it can be inferred that the European Union is concurrently
promoting two divergent policies. On one hand, the F2F strategy, particularly within the realm
of social sustainability related to nutritional aspects, advocates the adoption of the NS at the
European level. On the other hand, the EU GI policy lends its support to PDO (Protected
Designation of Origin) and PGI (Protected Geographical Indication) products due to their
superior quality, rooted in their connection to specific regions and traditional know-how.

Although these two policies address distinct facets, with the F2F strategy endorsing the

' Ultra-processed foods are generally recognized by nutrition researchers as low-quality foods,
having increasing implications with poor dietary quality, and with adverse metabolic and health
outcomes within a range of populations and country contexts (Elizabeth et al., 2020).
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healthiest products via the NS and the GI policy championing the quality of regionally protected
items linked to local traditions, the outcomes are nonetheless at odds.

Indeed, PDO products are commended by the GI policy while facing criticism under the
F2F strategy. This duality creates confusion among consumers and underscores the potential
paradox in the EU legislative proposal. Furthermore, the F2F strategy, which encompasses all
dimensions of sustainability, also emphasizes other aspects of social sustainability, such as
support for the local economy, aligning with the principles of the GI policy. Therefore,
supporting the NS at EU level would reveal, to some extent, an internal inconsistency of F2F.
In light of this, there is a crucial need to understand which is the impact of the Nutri-Score on
consumers’ purchasing choices and specifically which is the effect of this labelling system on GI
products. Being Italy the European leader in certified quality products (with 302 products
certified), and with an export value more than € 9 billion in 2018, which is still growing, it
becomes a particularly valuable case study.

Nevertheless, current research tends to overlook these aspects, even if they are much
debated at the public level. To decide what FOPL to adopt at the EU level, the European
Commission needs to have a complete overview of the NS topic, evaluating all its aspects. In
this respect, it is important to take an informed policy decision, gaining insights about the
most relevant aspects raised by citizens and researchers. Also, the efficacy of the labels should
be tested in different market, considering the countries in which consumers have low
familiarity with the label, with the NS not adopted yet in these regions.

To align with this perspective, this work aims to broaden the body of knowledge on
consumer perception of FOP labels and to assess the Nutri-Score effect on the internal market,
as required by Article 5 of Regulation (EU) n. 1169/2011 and underlined by the European
Commission. More in depth, the present study aims to (see also Figure 1.1 for a graphical
representation):

1. provide an overview on the Nutri-Score discussion in Europe, highlighting to what
extent scientific research has addressed the concerns raised by public opinion
(Objective 1);

2. determine consumers' preferences and their willingness to pay (WTP) for GI (and
conventional) products when labelled with Nutri-Score, compared to the same
products without this FOP label (Objective 2);

3. determine the effect NS on the real market, especially considering GI products
(Objective 3).
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Figure 1.1 Graphical representation of the research objectives

To achieve these objectives, different methodologies, described more in details in the following
chapters, were implemented. To address the first objective, thus highlighting what are the main
topics discussed at the public level regarding the NS and finding out the main shortcomings at
the scientific level, a topic modelling analysis has been conducted on both tweets and on
scientific studies. Specifically, a Twitter analysis has been performed in four different EU
countries: France, Germany, Italy, and Spain, to understand the public opinion on NS at the
European level. Indeed, Twitter is considered the social network platform most used by
institutions, industries, and organizations for disseminating information and engaging in
legislative discussions (Bilal & Oxentenko, 2020), being therefore the most suitable tool to catch
the public discussions on this topic. Besides, a topic modelling analysis has been performed on
scientific articles published on the NS. To understand if the scientific literature has covered all
the aspects emerged from the public debate, thus providing the European Commission with an
appropriate overview on the NS topic, a comparison between the topics emerged from the
tweets analysis and those emerged from the scientific research has been conducted.

Then, to assess Italian consumers’ preferences and determine their willingness to pay
for NS labelled products, two different methodologies have been implemented: a Discrete
Choice Experiment (DCE) and an Experimental Auction (EA) analysis. Using two different
techniques for eliciting consumer preferences can provide a more comprehensive
understanding of consumer behaviours and preferences in different contexts. DCE are usually
tailored to explore specific attributes or scenarios, providing a detailed understanding of

21



consumer preferences, especially when market transaction data have limitations or do not exist
in a form useful for measurement of economic values (Holmes et al., 2017). Being the NS not
adopted yet in Italy, there are no products (especially considering Gls) labelled with the NS in
the Italian market. Therefore, the evaluation of consumers’ preferences should be conducted
on a hypothetical context. Nevertheless, literature frequently pointed out the limitations of this
scenario, as consumers tend to overestimate the amount they are willing to pay in hypothetical
settings, especially if compered to non-hypothetical experiments (List & Gallet, 2001). Hence,
to overcame this limitation, an EA has been conducted along with the DCE, being one of the
methodologies most used in the economic field to create incentive compatible assets, thus
pushing people to reveal their “true” preferences (Lusk et al., 2007). Moreover, as Italian
consumers are not familiar with the NS, respondents in the EA were provided with information
on both the nature of NS and its calculation system, aligning with the guidelines outlined by the
French Ministry of Health. Combining these methodologies allows to explore consumer
preferences in different contexts, enhances the robustness of the research.

Finally, in line with the overall objective of the EU Commission and considering the lack
in literature in analyzing the effect of the NS on market sales (Ahn & Lee, 2022; Mora-Garcia et
al., 2019) a hedonic price analysis has been performed. GI and conventional animal products
are considered in the analysis, with the aim to understand the effect of the use of the NS label
on retail French market prices. As mentioned before, there are no market data available in the
[talian context. For this reason, the hedonic price analysis has been performed considering the
French market, being the “motherland” of the NS label.

The thesis is structured as follow:
- The research background is presented in Chapter 2. A brief introduction about the use
and significance of Front-Of-Pack (FOP) labels will precede a detailed description of the

NS system, highlighting pros and cons of the label, also considering its impact on

Geographical Indications.

- Chapter 3 details the topic modelling analysis, comparing the most debate topics
emerged at the scientific and public levels.

- Consumers’ preferences and Willingness to Pay for NS labelled products in Italy are
presented in Chapter 4, which reports the Discrete Choice Experiment results.

- Similarly, in Chapter 5 are detailed the results of the Experimental Auction analysis,

conducted on 200 Italian consumers.
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- Finally, in Chapter 6 some general discussions and conclusions are drawn, mainly

focusing on the policy implications.
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Chapter 2

Front of Pack labels in the EU: the case of Nutri-Score

2.1. The Front Of Pack context

Food labels are generally considered the sine qua non of consumers’ conscious food choices,
even if both consumers and producers can benefit from the correct use of this tool. From the
producer’s perspective, labels became an essential tool not only to pass the essential
information to consumers, but also to enable them to highlight the benefits of their products
when compared to those of their competitors. From the consumers' point of view, labels allow
them to make an informed choice at the point of sales (European Commission, 2006). In the last
decades, both national and international authorities drafted guidelines to guarantee a greater
level of knowledge to consumers. The European Parliament and the Council of the European
Union issued Regulation (EU) n. 1169/2011, intended to help consumers during their purchase
decision. Producers have to provide complete and easy to understand information on their
products (e.g. the origin of the product or the nutritional profile), with the aim to provide
consumers with all the elements they need for their conscious choice, with respect to health-
related, economic, and social/ethical aspects.

The scientific community has worldwide recognized the value of labelling as a tool to
reduce information asymmetry and to protect consumers. Specifically, Shangguan et al. (2019)
recently demonstrated the ability of food labels to inform consumers, significantly improving
the healthiness of their diet. In the past decades, the Back Of Pack (BOP) were the only labels
in common used to signal the nutritional properties of foods. However, as previously discussed,
consumers have generally a poor ability to precisely interpret these labels (Cowburn &
Stockley, 2005). Therefore, a new version of the nutritional labelling has been promoted
through Front-Of-Pack labels, which are graphic labels placed in front of the package, which
give information about the nutritional profile of the food in an easier way.

Multiple schemes of FOP label co-exist in Europe and are currently used (see Figure 2.1.

for some examples). Some of these are nutrient-specific labels and provide consumers with
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information on the content of specific substances of the product, such as saturated fat, sugar,
and salt. Within this group there are the Guideline Daily Amounts (GDA) and its slight variation,
namely the Reference Intake label (Food and Drink Federation, 2019)?, as well as the Multiple
Traffic Lights (MTL), promoted by the Food Standard Agency? and currently used in many
countries, such as the UK. Within the nutrient-specific group there are also the so-called
Warning Labels, adopted for the first time in Chile in 2016, which aims to signal the high content
of an undesirable ingredient (e.g., sugar or salt). These FOP are largely spread out of the EU
context, especially in Brazil, Canada, and several US states. As an alternative to the nutrient-
specific labels, some countries support the summary labels, which provide a general nutritional
evaluation of the product in a simple way (e.g., with stars or colours), allowing consumers to
make quick and easy choices. Through the use of an algorithm, the content of the different food
components was translated into a single value, which represents the degree of healthiness of
the product. Considering that consumers generally spend only few seconds to choose products
when shopping, these simple labels could be more useful for consumers. Indeed, Sanjari et al.
(2017) found that FOP labels are generally preferred over the BOPLs by consumers, being
easier to understand. Also, within the FOP labels spectrum, consumers tend to prefer the
simplest, as the Guiding Stars* mainly used in the USA, the Health Star Rating system (HSR),
promoted by the Australian Government Department Health?, and the Nutri-Score, adopted for

the first time in France in 2017.

Nutrient specific labels group

. Each 1/2 pack serving contains
Each portion contains

MED 'LOW MED MED
Calories  Sugars fat  Saturates  Salt Calories | Sugar Fat | SatFat | Salt Highin P ———
94 229 1g 029 0.0 353 | 0.9g | 20.3g[10.8g| 1.1g Sg e T
™ | e e e 18% @B 297 = ugar diabetes, and tooth decay.
of an adult’s guideline daily amount of your quideline daily amount
Guideline Daily Amounts (GDA) Multiple Traffic Lights (MTL) Warning Labels

Summary labels group

NUTRI-SCORE %1*2/\\?
) oA e o e oo oo
Zx

Nutri-Score (NS) Guiding Stars Health Star Rating system (HSR)

Figure 2.1. Examples of FOP labels

2Available at: http://www.foodlabel.org.uk/label/ gda_values.aspx

3 Available at: https://www.gov. uk/government/publications/front-of-pack-nutrition-labelling-guidance

4 https://guidingstars.ca/about

5 Available at: http://foodregulation.gov.au/internet/ fr/publishing.nsf/Content/front-of-pack-labelling-1
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However, the results obtained in some specific countries may not be easily generalizable, due
to the lack of external validity, typical of consumer studies (Lynch Jr, 1982). Indeed, consumers’
familiarity with the labels is one of the key factors in explaining their efficiency and efficacy. As
reported by Santos et al. (2020), the effectiveness of the FOP label is context-dependent, with
consumers usually preferring the FOPLs already implemented in their countries, at the expense
of the new ones, due to the higher familiarity with them. Indeed, despite recent studies pointing
out that Nutri-Score (Egnell et al., 2018; Julia, Blanchet, et al.,, 2016) and Health Star Rating
system (Neal et al., 2017) are the most effective in guiding consumers towards healthier food
choices, MTL is found to be the best option to support Portuguese consumers’ healthier
purchasing choices, due to the greater familiarity with it (Santos et al., 2020). The same goes
for the Italian consumers, who largely prefer the Nutrinform battery (Mazzu et al., 2020) or the
MTL (Morgane Fialon et al., 2020) over the NS, considering the NS label less intuitive and
informative (Mazzu et al.,, 2020).

Yet, the lack in consistency found in literature suggests that there is no FOPL that absolutely
performs better than the others. Generally, it can be assumed that each country prefers a
specific FOP label over the other, which is more closed with the preferences of their respective
consumers. Nonetheless, the European Union aims to prevent the use of different FOP labels
across its member states. This objective is in accordance with the F2F Strategy, which
emphasizes the necessity of implementing a standardized FOP label across all European
countries by 2022. When selecting the FOPL to adopt, the EU Commission will presumably
prefer the label performing better than the others in relative terms, being utopic to have a FOPL
without weak points or contradictions. In this context, the NS (together with the MTL) seems
to be the best candidate, as it is the most effective label in the majority of the research outcomes
(Temple, 2020). However, as stressed in the introduction, to reach the F2F objectives a clear
evaluation of the NS efficiency is needed in all the EU countries, especially considering those
not familiar with it, as Italy. Also, although most studies underline the effectiveness of FOP
labels in guiding consumers' purchasing choices in hypothetical markets, there is a lack of
studies conducted in real purchasing scenario (Temple, 2020). As stressed by Temple (2020),
the effectiveness of the FOP labels in pushing consumers towards healthier food choices seems
to decrease in real purchase situations. Specifically, from the literature analysis it emerged that
MTL system was tested in UK (Sacks et al., 2009) and in Australia (Sacks et al., 2011) in real
purchase context, showing no shift to healthier food choices, while the Guiding Stars system,
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tested in USA in 2013, showed an increase in the healthier choice option of cereals about +1.5-
2% (Rahkovsky et al., 2013). As recently found by Folkvord et al., (2021), these results does
not surprise, considering that consumption behaviors is evolving over time and requires a more
empirical and in depth understanding. Therefore, the effect of the FOP labels (and especially of
the NS label) should be provided also in the real-purchasing context, thus proving the EU
Commission with thorough and comprehensive results.

Against this context, it became clear why this research has been focused specifically on the
NS label, assessing its effect on the internal market and estimating consumers’ WTP for NS

labelled products, especially within the Italian context (see Figure 1.1. for more details).

2.2. The Nutri-Score case

2.2.1. Into the NS system

The Nutri-Score is a summuray FOP nutrition label based on a graded color-coding system. As
described in Figure 2.2., it combines colours and letters within a 5-points nutritional scale,
ranging from dark green (letter A) to dark orange (letter E), to enhance the nutritional quality
of the products (Julia & Hercberg, 2017a). As a FOP label, the Nutri-Score label has two specific
objectives. The first one is to provide consumers with summarized nutritional information in a
clear and easy-to-understand way, guiding them towards healthier food choices (Talati et al.,
2017). The second one appeals to the competition among brands, encouraging the food
industry to reformulate their products by improving their nutritional quality, and making them

more attractive to consumers (Vyth et al.,, 2010).

NUTRI-SCORE NUTRI-SCORE NUTRI-SCORE
NUTRI-SCORE NUTRI-SCORE

Figure 2.2. Graphic format of the NS label
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As reported by Hercberg et al. (2021), the huge support of the NS label at the scientific level
roots on its strong scientific basis, being its development incorporating a large amount of
previous nutritional scientific work. To illustrate, its combination of colours and letters -
initially developed by the UK Food Standard Agency (FSA) to set the rules for regulating food
avertisments on TV (Rayner et al., 2009) - significantly help consumers in discriminate foods
based on their healthiness, as widely stressed in lietrature (Borgmeier & Westenhoefer, 2009;
Kelly et al.,, 2009; Nagle & Osorio, 1993). The NS algorithm, improved in its initial version
proposed by the FSA following experts’ suggestions (see for instance Braesco et al., 2022;
Kissock et al., 2022), considers the nutritional value of 100 g of a given food (or beverage).
Specifically, it allocates positive points (0-10) for nutrients/elements to be limited in
consumption, as energy (kJ), total sugar (g), saturated fatty acids (g) and sodium (mg) content.
Negative points (0-5) are given instead for nutrients/elements to be foster, as fruit, vegetables
and nuts, olive oil and rapeseed oil, fibre, and protein content. The final score is based on a
discrete continuous scale, ranging from -15 (most healthy) to +40 (least healthy) (Julia &
Hercberg, 2017a).

2.2.2. Validation of the NS label: stressing its positive aspects

To test the effectiveness of the FOP nutrition labels, it became crucial to assess both the
relevance of its algorithm and the efficacy of its visual design, as reported by Hercberg et al.
(2022). To facilitate this assessment, a conceptual framework has been published by Hercberg
etal. (2022), based on the scientific literature (Grunert & Wills, 2007; Townsend, 2010) and on
the comprehensive process documented by WHO (2019, 2020b). This document delineates the
validation studies necessary for the evaluation and selection of a front-of-pack nutrition label,

as described in Figure 2.3.
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Scientific methodology to consider the
efficacy and efficiency of FOP nutrition labels

Validation of the Nutrient Profiling System Validation of the graphical format
(Validity of the system to classify \ (Validity of the label to attract \
foods adequately (variability, dietary consumers
recommendations)
® Validity of the system e Validity of the label to be well
considering the nutrient intake understood and favourable perceived

® Correlation of the system e Validity of the label to impact

with health outcomes on consumers’ choices '
\_ \_ ABEDE

Figure 2.3. Conceptual scheme highlighting the validation studies required to select a
nutrition FOP label (adapted from Hercberg et al., 2020)

NUTRI-SCORE

According to this scheme, the NS has found to classify adequately foods, considering that
most of products rich in fruits and vegetables generally reach a positive NS (NS=A or NS=B),
while those with high level of sugar, salt, or fatty acid are classified as “unhealthy” products,
with NS=D or NS=E, in line with dietary recommendations (Hercberg et al., 2022). Also,
considering the nutrient intake and the biomarkers of nutritional status of the individuals, it is
possible to catch the ability of the NS in promoting a healthier lifestyle. Different studies have
been conducted to validate this aspect (Deschamps et al., 2015; Julia et al., 2015), reporting
that individuals with dietary habits in line with the NS precepts generally consume more
fruits/vegetables and fibers, with consequently high intake of vitamins (Julia et al., 2016). On
the contrary, they generally consume less sweets and fatty products. Different studies have
been conducted to highlights the correlation existing between the NS guidelines and the health-
outcomes of the population. Individuals which follow a diet rich in foods promoted by the NS
system are found to have a lower risk of developing chronic diseases, as cancer, cardiovascular
diseases, or weight gain (Adriouch et al., 2017; Deschasaux et al., 2017).

When considering the validation of the graphical format of the NS, results underlined the

“superiority of the NS compared to the other nutritional labels tested”, as stated by Hercberg et
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al. (2022), being the preferred format over others FOPLs. Indeed, different studies have been
conducted within the EU context (see for instance Egnell et al., 2018), stressing the
effectiveness of the NS in improving consumers’ ability to classify products according to their
nutritional profile. When evaluating the validity of the NS in guiding consumers’ choices,
several studies have outline the effectiveness of this label in improving the overall nutritional
quality of consumers’ shopping baskets (Hercberg et al., 2022). To illustrate, Egnell et al. (2021)
tested respondents purchasing intentions in virtual supermarkets, Crosetto et al. (2017)
evaluate the effectiveness of the label on real purchases in an experimental store study, and

Dubois et al. (2020) tested the effect of different FOPLs in real scenario.

2.2.3. The dark side of the NS

Despite all these strengths of the NS, widely supported by scientific literature, the European
Commission has not yet expressed its opinion in favor of this FOPL as the mandatory nutrition
label to be used within the EU context, due to some opposition at the political and scientific
level (Stiletto et al., 2023). Analyzing the scientific papers dealing with the NS topic, a
heterogenous and unbalanced geographical distribution of publications emerged. Indeed, by
analyzing the geographical attribution of the papers published until January 2023 on the NS
topic, it emerged that more than 20.0% are published in France, while Spain (10.9%), Italy
(7.0%), and Germany (3.9%) are significantly less prolific countries (Stiletto et al., 2023). These
results are not surprising, since France is the country where NS was first adopted (Julia et al.,
2017), Spain (2021) and Germany (2019) recently chose the NS as the voluntary FOP to use on
their internal food markets, while Italy is actively contrasting its adoption at the EU level (Fialon
et al,, 2022). However, this polarization of publications could represent a hurdle for the EU
adoption of NS. Focusing only on the aspects related to the NS that are more interesting for the
pro-NS countries could generate a bias in the scientific results elaboration. Besides, being
French (or Spanish/German) consumers more familiar with this label, the effectiveness of NS
may be overestimated. Indeed, in countries where consumers are less used to this labeling
system, the NS may partially loose its effectiveness (Santos et al., 2020), at least in the initial

phases following its adoption, leading to delays in reaching the F2F goals.

Along with this aspect, the NS suffers from a lack of harmonization in describing

products according to their NS level, as described in Chapter 5. Hercberg et al. (2022), in their
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seminal work, reported that the NS “is not intended to characterize foods as “healthy” or
“unhealthy” as a binary labelling scheme would”, but aims to provide consumers with
information about the nutritional profile of different foods, facilitating comparison within
products. Also, the authors stressed that NS should not promote foods with positive NS rank
just because they are “healthy”, but should “emphasize that these products are preferable over
their lower-ranked Nutri-Score alternatives that might be “competing” for purchase or
consumption”. However, the same authors previously defined products with positive NS (NS=A;
NS=B) as foods with “higher quality” or “healthier”, just as other authors (see for instance:
Dréano-Trécant et al., 2020; Katsouri et al.,, 2021; Romero Ferreiro et al,, 2021; Ter Borg et al,,
2021). Other scholars identified, instead, products with positive NS label as foods with “high
nutritional value” or “nutritionally valid products” and those with negative NS (NS=D; NS=E) as
“nutritionally invalid products” or goods with “poor nutritional quality” (Blasco & Jiménez-
Morales, 2021; Forner et al,, 2021; Hafner & Pravst, 2021; Jiménez-Morales & Montafia Blasco,
2021), while only few paper used the terms “to be avoid in consumption” when products have
low scores, as Blasco & Jiménez-Morales (2021) or Valenzuela et al. (2022). This lack of
harmonization by the scientific community, combined with the lack of communication
campaigns towards NS at a European level, creates an aura of uncertainty around this label,
with a consequent misunderstanding in some consumers’ segments, especially in countries
where consumers are less familiar with the label.

Also, the NS aims to facilitate comparison within food category or substitute foods
belonging to different categories (as in the case of different fats for cooking or dressing), along
with food items proposed by different brands (Hercberg et al., 2022). Nevertheless, there are
some food