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OPINION
of the French Agency for Food, Environmental
and Occupational Health & Safety
on the "analysis of the nutritional relevance of front-of-pack food labelling systems
intended for consumers"

ANSES undertakes independent and pluralistic scientific expert assessments.
ANSES primarily ensures environmental, occupational and food safety as well as assessing the potential health risks
they may entail.
It also contributes to the protection of the health and welfare of animals, the protection of plant health and the evaluation
of the nutritional characteristics of food.
It provides the competent authorities with all necessary information concerning these risks as well as the requisite
expertise and scientific and technical support for drafting legislative and statutory provisions and implementing risk
management strategies (Article L.1313-1 of the French Public Health Code).
Its opinions are published on its website.
This opinion is a translation of the original French version. In the event of any discrepancy or ambiguity the French
language text dated 31 January 2017 shall prevail.

On 11 December 2015, ANSES received a formal request from the Directorate General for Health
(DGS), the Directorate General for Food (DGAL) and the Directorate General for Competition,
Consumer Affairs and Fraud Control (DGCCRF) to undertake an expert appraisal dealing with the
following: “the algorithm for the nutritional classification of foods proposed by the French Trade and
Retail Federation” or 'SENS'.
Firstly, in the framework of the implementation of Regulation (EU) No 1169/2011 of the European
Parliament and of the Council of 25 October 2011 on the provision of food information to
consumers (INCO Regulation), ANSES was asked to analyse the feasibility of calculating two
algorithms for the nutritional classification of foods used for the 'SENS' and '5C' front-of-pack food
labelling systems. This first stage was described in a scientific and technical support document
published in March 2016 (ANSES, 2016).
Secondly, ANSES was asked to analyse the nutritional relevance of these two systems, in light of
public health issues relating to nutrition.
In a letter received on 25 July 2016, the DGS, DGAL and DGCCRF asked ANSES to include a
third system, 'Health Star Rating' (HSR), in its work on the nutritional relevance of various food
labelling systems (amendment to Request No 2016-SA-0017).
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1. BACKGROUND AND PURPOSE OF THE REQUEST
1.1. Background
Regulation (EU) No 1169/2011 of the European Parliament and of the Council of 25 October 2011
on the provision of food information to consumers (INCO Regulation) sets out rules for the nutrition
declaration that is mandatory on all food labels as of 13 December 2016. This mandatory
declaration shall include the energy value as well as the amounts of carbohydrate, protein, fat,
saturates, sugars and salt. The regulation stipulates that this declaration may be "given in other
forms of expression and/or presented using graphical forms or symbols", on a voluntary basis,
provided that certain requirements listed in Article 35 of the Regulation are met. In the context of
this proposal, the French 'Health' Act No 2016-41 created Article L. 3232-8 of the Public Health
Code stipulating: "In order to help consumers make choices regarding energy and nutrient intakes
in their diet, […] the mandatory declaration provided for in the same regulation can be
accompanied by an additional presentation or expression using graphical forms or symbols, under
the conditions set out in Article 35 of the said regulation". These provisions concern prepacked
foods1 with the exception of food supplements, mineral water and foods for special nutritional uses.
The 2011-2015 French National Health & Nutrition Programme (PNNS) seeks to "specifically
promote access to foods of good nutritional quality", by "undertaking analyses aiming to improve
the food labelling provided to consumers to facilitate their choices".
According to the French High Council for Public Health, the "primary objective of implementing a
front-of-pack food labelling system is to act on determinants of health, in particular by improving
food consumption" (HCSP, 2015).
1.2. Purpose of the request
The public authorities are considering proposing a single system at the national level, based on the
systems currently available, for use on a voluntary basis. This system will be subject to
specifications set by Ministerial Decree2.
Five systems are currently being studied for the establishment of specifications defining the format
of the information supplementing the nutrition declaration that will be recommended at national
level2. This request deals with the analysis of the nutritional relevance of various front-of-pack
labelling systems. In order to answer any questions that may arise when establishing these
specifications, ANSES thought it was essential for its assessment work on nutritional relevance to
include the five systems under consideration: 'Nutri-Repère', 'Nutri-Couleurs', 'Nutri-Score' (5C),
'Health Star Rating' (HSR) and 'SENS'.

1

According to the INCO Regulation, a 'prepacked food' is "any single item for presentation as such to the final consumer and to mass
caterers, consisting of a food and the packaging into which it was put before being offered for sale, whether such packaging encloses
the food completely or only partially, but in any event in such a way that the contents cannot be altered without opening or changing the
packaging; 'prepacked food' does not cover foods packed on the sales premises at the consumer's request or prepacked for direct sale"
2

Ministerial Decree No 2016-980 of 19 July 2016 on additional food labelling
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2. ORGANISATION OF THE EXPERT APPRAISAL
The expert appraisal was carried out in accordance with French Standard NF X 50-110 “Quality in
Expert Appraisals – General Requirements of Competence for Expert Appraisals (2003)”.
The collective expert appraisal was undertaken by the Expert Committee (CES) on Human
Nutrition, based on the initial reports of five rapporteurs, between 9 June and 8 December 2016.
ANSES analyses interests declared by experts before they are appointed and throughout their
work in order to prevent risks of conflicts of interest in relation to the points addressed in expert
appraisals.
The experts’ declarations of interests are published on the ANSES website (www.anses.fr).
ANSES made sure that the experts in the committee with potential conflicts of interest with respect
to the subject of the request did not attend the discussions relating to this opinion.
Hearings were held with various national organisations proposing three of the systems examined in
the context of this request (SENS, 5C and HSR).
3. ANALYSIS AND CONCLUSIONS OF THE CES
3.1. Definition of nutritional relevance
The analysis of the nutritional relevance of front-of-pack labelling systems (FoPLs) first requires a
precise definition. And yet nutritional 'relevance' is a very broad notion, involving the relationship
between food and health and also potentially covering various aspects of nutrition, from the
intrinsic characteristics of a food to its role in diet. In the framework of this appraisal, the word
'nutrition' encompasses all issues involved in the relationship between diet (nutrients, foods,
contaminants, and the social, cultural, economic, sensory and cognitive determinants of dietary
practices) and health determinants.
The CES considers that the objective to be achieved by implementing a FoPL for public health
purposes should be to reduce the incidence of diseases in the entire population through an
improvement in the nutritional quality of diets.
It has been proven that major current public health problems, such as obesity, diabetes and
cardiovascular diseases, are largely related to diets and levels of physical activity. The most widely
documented relationships between diet and health are those that have been found between certain
types of diets or certain categories of foods and these diseases. Diets are broken down into
several levels of complexity: categories of consumption, the relative consumption of food groups,
the consumption of certain types of foods, intakes of nutrients and other substances contained in
foods, and exposure to contaminants. The effects of diet on health are the result of interactions
between the multiple components of foods, effects related to food matrices, and modes of
consumption (preparation method, frequency and structure of meals, etc.). Lastly, dietary practices
are the outcome of complex behaviour involving trade-offs resulting in substitutions, which means
that food intakes are partly interdependent.
Furthermore, food behaviour is influenced by individual characteristics and the characteristics of
the social, cultural and societal context of food and eating. Marketing and nutritional research as
well as transformative consumer research (TCR) shows that these individual characteristics
influence the way in which labels are read.
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The CES therefore considers that the said nutritional relevance of FoPLs with regard to
public health issues refers to the adequacy of the FoPL in relation to the aim of reducing
the incidence of diseases in the entire population through its impact on food choices.
Thus, in order to avoid a simplistic and partial analysis, the nutritional relevance of a FoPL
should be analysed by simultaneously taking into account the various levels of dietary
complexity:
-

diet as a whole;

-

foods consumed;

-

intakes of nutrients and other substances, and exposure to contaminants.

It should also be considered in light of the consumer's individual characteristics and the
social, cultural and societal context of food.
3.2. The CES's approach
To assess the adequacy of a FoPL in relation to the objective stated above, the CES adopted a
two-stage approach.
Firstly, the CES described the five systems in question and identified all of the variables that
should be studied to analyse the nutritional relevance of a FoPL. The CES only took into account
data allowing all of the five systems to be analysed, i.e. data related to nutrients in particular.
Therefore, the CES analysed the ability of each FoPL's configuration (variables taken into account,
reference values and threshold values determining classes of foods) to describe the quality of a
food solely in terms of nutrients and energy.
Secondly, the CES considered the FoPLs in the context of factors likely to modify consumer
behaviours in view of assessing their capacity to guide consumer behaviour for public health
purposes.
3.3. Analysis of FoPL configurations
3.3.1. Description of FoPLs and of the five systems studied in the context of the request
Front-of-pack labelling systems aim to provide simple and credible information to consumers in
order to, at the very least, enhance information about certain nutritional characteristics of products.
There are two main types of FoPLs: evaluative and reductive (Newman et al., 2014)3 :
-

reductive FoPLs factually present a selection of information about nutrient levels using
figures;

-

evaluative FoPLs aim to translate the nutritional quality of a product, determined by
calculating a single score based on a selection of nutritional parameters. This score
classifies foods in relation to one another and is represented on the packaging by a colour
code, letter or symbol.

There are also intermediary systems (Figure 1):
-

'hybrid' systems that give reductive information together with a non-global evaluation (each
piece of information is evaluated);

-

'dual' systems that present a single score, classifying foods in relation to each other,
alongside reductive information.

3

The literature also distinguishes between 'simple' evaluative systems and 'complex' reductive systems (Feunekes et al.,
2008)

Page 4 / 43

ANSES Opinion
Request No 2016-SA-0017

The five systems studied in the context of this request were as follows:
-

'Nutri-Repère' (a reductive system) translates levels of four nutrients and energy using
diagrams. It is an adaptation of the 'Guideline Daily Amounts' that currently appear on
certain products in France (Hawley et al., 2013);

-

'Nutri-Couleurs' (a hybrid system) assigns a colour to four nutrients and energy according to
their levels in the food. It is an adaptation of the 'Traffic Light' approach developed in Great
Britain for use on food labels (Hawley et al., 2013);

-

'5C' or 'Nutri-Score' (an evaluative system) assigns a letter and a colour to the food (on a
scale ranging from A green to E red) based on the nutrients and ingredients it contains
(Julia et al., 2015c). It is an adaptation of the algorithm developed by the British Office of
Communications (OfCom) in 2004 in order to define access to food advertising intended for
children;

-

'SENS'4 (an evaluative system) assigns a colour to the food based on the nutrients and
ingredients it contains (Darmon et al., 2015). This system uses the 'SAIN-LIM' algorithm of
which there are various versions, each developed in a clearly defined context and for a
specific use (access to nutrition and health claims, product reformulation assessments,
etc.);

-

'Health Star Rating' or HSR (a dual system) shows levels of four nutrients and energy as
well as an overall score indicated on the food on a scale from one-half to five stars. This
system was developed in Australia and New Zealand for use on food labels (FRSC, 2016).

4

This programme assigns a consumption frequency (very often, often, regularly in small quantities, occasionally or in
small quantities) to each of the four classes as determined by an additional algorithm
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Purely evaluative label

Purely reductive label
Presents reduced nutrition information only,
with no opinion or recommendation

Presents an opinion or recommendation
only, with no nutrition information

Evaluative

Hybrid and dual

Reductive

Nutri-Score (5C)
Health Star Rating

Nutri-Repère

SENS

Nutri-Couleurs

Figure 1: Typology of the FoPL formats studied in the context of the request. According to (Hamlin and McNeill, 2016).
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Table 1: Short description of the five systems studied in the framework of the request
Nutri-Repère
Reductive

Nutri-Couleurs
Hybrid

Aspects considered as
positive by the system

None

None

Aspects considered as
negative by the system

None

None

Quantitative information

Energy
Total sugars
Fat
SFAs
Salt

Energy
Total sugars
Fat
SFAs
Salt
100g/100mL and/or
per serving*

Type of system

Calculation base

Serving

Presentation base

Serving

Specific categories

Score calculation method

None

NA

Serving

None

NA

Number of classes
NA
3
NA: not applicable
F&V: fruits and vegetables
SFAs: saturated fatty acids
DRIs: Daily Reference Intakes (regulatory values for labels)
*If the serving size is larger than 100g or 100mL

5C
Evaluative
F&V (excl. potatoes)
Protein (subject to conditions)
Fibre
Energy
Total sugars
SFAs
Sodium

SENS
Evaluative
F&V (excl. potatoes, dried F&V and oilseeds)
Protein (except beverages and fat)
Fibre (except beverages and fat)

None

None

100g/100mL

100kcal (for positive aspects excl. F&V) and
100g/100mL (for negative aspects)

100g/100mL

NA

NA

Serving for the reductive part
NA for the evaluative part

Free sugars (added + honey, syrups, juices)
SFAs
Sodium

Fat
Beverages
Cheeses
Other dairy products
Egg products
Cereal products
Fish products

Fat
Beverages
Cheeses

Point scales
Negative component score – positive
component score
Specific calculations according to the
value of the negative component, the
category of food and the concentration
of F&V

Weighting by DRIs (and 20 for fibre, 10 for F&V)
Application of minimum and maximum thresholds to
levels of certain components depending on the
category of food
Positioning of the two scores (positive and negative) in
a diagram to determine the class

5

4
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HSR
Dual
F&V (incl. potatoes)
Protein
Fibre
Energy
Total sugars
SFAs
Sodium
Energy
Total sugars
Fat
SFAs
Salt

Fat
Beverages
Cheeses

Point scales
Negative component score –
positive component score
Specific calculations according
to the value of the negative
component, the category of
food and the concentration of
F&V
10 (0.5 to 5 stars)
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3.3.2. FoPL configurations: variables to be considered
The establishment of a FoPL should take into account a set of variables demonstrating the
'nutritional quality' of foods.
On the smallest scale, that of the analytical characteristics (composition) of foods, it is necessary to
take into account all a food’s components, such as nutrients (energy-yielding macronutrients,
vitamins and minerals), as well as other substances5 such as natural trace elements for which
variation in intakes is likely to have an effect on health. Since contaminants and additives found in
foods can also affect health, it would theoretically be relevant to consider them as well when rating
the nutritional quality of a food and designing a FoPL. That said, references for analysing the
benefits or risks associated with the consumption of these nutrients, other substances,
contaminants and additives are significantly lacking. Moreover, food composition data are partial or
have been extrapolated from the composition of generic foods.
Thus, the establishment of a FoPL should take into account considerations of feasibility, data
accessibility and reproducibility. To that end, practical choices have to be made to select a limited
amount of accessible information that nonetheless remains the most 'theoretically relevant' in
terms of public health. The theoretical relevance of this information can be demonstrated by the
significance of redirecting intakes with the aim of improving the health of the general population.
The subsequent stages in the establishment of a FoPL consist in comparing levels in a food to
reference values (Daily Reference Intakes (DRIs) are the main values that are currently used). For
evaluative FoPLs, an additional stage consists in aggregating nutrition information (the FoPL
algorithm), which requires a specific configuration, to obtain a score that will be compared to
values used to distinguish foods from one another.

5

Under Regulation (EC) No 1925/2006 of the European Parliament and of the Council of 20 December 2006 on the addition of vitamins
and minerals and certain other substances to foods: "a substance other than a vitamin or a mineral that has a nutritional or physiological
effect"
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3.3.3. Analysis of the ability of FoPL configurations to describe the nutritional quality of
foods
In light of the available knowledge of each of the systems analysed in the context of this request,
the analysis of FoPL configurations was limited to the choice of variables and reference values.
The points discussed and the conclusions made in this section give no indication as to how the
various types of systems impact consumer behaviour, which will be discussed in Section 3.4.
To undertake this analysis, the CES identified criteria for demonstrating the theoretical ability of a
FoPL's configuration to describe the nutritional quality of a food for public health purposes.
3.3.3.1.

Choice of variables

Energy
The rise of overweight and obesity in the French population is a major public health problem.
Overweight is essentially the result of an energy imbalance, i.e. of energy intake exceeding energy
expenditure. At the same time, certain populations in France have an inadequate energy intake. It
is therefore essential to consider total energy intake. In this context, the amount of energy should
be taken into account when designing a FoPL.
Nutrients
When discussing the choice of nutrients to be used to establish a FoPL, the CES took into account
ANSES's most recent estimates of nutrient intakes in France to consider nutrients for which
inadequate or excessive intakes are convincingly related to health events and for which there are
gaps between observed intakes and recommended intakes.
Nutrients for which there are inadequate intakes
In its Opinion of 13 March 2015 on the assessment of vitamin and mineral intakes in the French
population (ANSES, 2015a), ANSES estimated the prevalence of inadequate intakes and the risk
of exceeding the safety limits.
This analysis showed that the risk of exceeding the safety limits is very marginal in the adult and
child populations. However, there is a high prevalence of inadequate intakes of certain vitamins
and minerals, primarily in people aged 75-79 years (for calcium, magnesium, selenium, potassium,
and vitamins C and B6), children and adolescents aged ten to 17 years (for magnesium, calcium,
copper, zinc and potassium), girls aged 13 to 17 years (for iodine and selenium) and women aged
18 to 55 years (for iron).
Regarding vitamin D, the prevalence of inadequate intake is close to 100% in adults regardless of
age and gender. This result, obtained under the assumption of minimal endogenous synthesis
(with a population not exposed to the sun), is comparable to those reported in the literature for
other countries. This result confirms the data in the literature establishing that vitamin D
requirements in the French population cannot be met by the current food supply.
ANSES's Opinion of 22 September 2015 indicates that in France, irrespective of total fat intakes,
mean intakes of -linolenic acid (ALA), eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) remain far below the recommendations (ANSES, 2015b). Regardless of age, the
percentage of subjects at risk of inadequate intakes is close to 100% for ALA and 90% for the
EPA+DHA pair.
The latest estimates for France show fibre intakes well below those deemed adequate, in both
adults and children (AFSSA, 2009).
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This information shows that minerals (iron, magnesium, calcium, potassium, copper, iodine, zinc,
selenium), vitamins (D, C, B6, B9) and fibre should be considered when designing a FoPL.
Nutrients for which the population is at risk of excessive intakes
There is a range of evidence converging towards the harmful effects of high total sugar 6 intakes
which makes it necessary to issue recommendations limiting sugar intakes in the population. The
data currently available cannot be used to precisely establish the threshold of total sugars from
which these effects appear. However, vectors of added sugars, especially sugar-sweetened
beverages7, are clearly involved in weight gain and related lifestyle diseases.
ANSES's Opinion of 22 September 2015 indicates that in France, irrespective of total fat intakes,
mean intakes of atherogenic saturated fatty acids (SFAs) (lauric, myristic and palmitic acids) are
above the recommendations (ANSES, 2015b). More specifically, the mean intake of these fatty
acids, which is close to 10% of energy intake without alcohol (EIWO), exceeds the recommended
upper value (of 8% EIWO) for adults and children. The percentage of subjects at risk of excessive
intakes is thus very high, ranging from 70% to 80% of individuals (depending on the age group).
There are currently no nutritional guidelines for sodium in France. However, given the intakes
observed today for a significant fraction of the population, with regard to the public health
objectives, the risk of excessive sodium intakes is regarded as greater than the risk of inadequate
intake. In this situation, sodium intakes should be reduced for the heaviest consumers.
This information shows that total sugars, lauric, myristic and palmitic acids, and sodium should be
considered when designing a FoPL.

6

Sugars refer to mono- and disaccharides and by analogy glucose or fructose syrups digested and/or absorbed and
metabolised
7
Sugar-sweetened beverages include sodas, nectars, fruit juices made from concentrate, fresh fruit juices, smoothies,
etc.
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Overall, the CES considers that, in addition to energy, the components currently to be considered
in the French population with regard to nutritional risk are as follows:
Inadequate consumption:





minerals: Mg, Ca, K, Cu, I, Zn, Se, Fe;
vitamins D, C, B6, B9;
fibre;
ALA, EPA and DHA.

Excessive consumption:




sugars;
atherogenic SFAs (lauric, myristic and palmitic);
sodium.

For most of these nutrients, excessive or inadequate intakes affect only a sub-group of the
population. Only a few nutrients (sugars, sodium, vitamin D, DPA, DHA, ALA, atherogenic SFAs,
fibre) and energy affect a large majority of population sub-groups.
There are therefore two possible approaches:
-

one is exhaustive (Approach 1), considering all of these nutrients, but it risks
producing a biased indicator of the nutritional quality of products in relation to the
nutritional risk for each sub-group of the population;

-

the other (Approach 2) considers only nutrients relevant to a large majority of
population sub-groups but is incomplete for most of the sub-groups taken
individually.

Tables 2 and 3 position the five studied FoPLs with regard to these two approaches.
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3.3.3.2.

Choice of reference values

The nutritional relevance of a FoPL depends on several factors including the robustness of the
reference values used for rating the nutritional quality of foods.
When discussing the choice of reference values to be used to develop a FoPL, the CES
considered the various types of available values with regard to the robustness of the data used to
establish them.
Methods for establishing reference values for vitamins and minerals vary depending on the nature
of the available data and the objectives (individual, specific population). Dietary reference values
(DRVs) are thus established for each nutrient and by population category based on scientific data
of various types (biochemistry, physiology, etc.) produced in various ways, for example using the
experimental approach for the Average Requirement (AR, see definition in the Annex) or
epidemiology for the Adequate Intake (AI, see definition in Annex 2).
Estimation of the AR provides target values for populations, or Population Reference Intakes
(PRIs, see definition in Annex 2). However, since the AR is not known for all nutrients, population
intakes are not all based on this value but can be based on other less robust data such as the AI.
This corresponds to the average intake of a population or sub-group whose nutritional status is
considered adequate.
The assessment of needs distinguishes between energy-yielding nutrients (carbohydrates, fat and
protein) on the one hand and vitamins, minerals and other substances on the other hand. The
reference value is then a range of intakes considered adequate. It is a Reference Intake Range
(RI, see definition in Annex 2) most often expressed as a percentage of total energy intake.
Since they heavily depend on advances in knowledge, these reference values are not permanent.
In addition to these values established by population group, i.e. directly related to each group's
requirements, Daily Reference Intakes (DRIs) are single values with regulatory value 8. DRIs are
overall values established with no clear direct link to DRVs; these values often differ in reality.
Therefore, they only roughly reflect the actual requirements of the population groups under
consideration.
In the context of FoPLs that are intended to provide information about the quality of products
consumed by all populations, a single value is not suitable considering the multiple specific
requirements of each population category for a given nutrient.
3.3.3.3.

Choice of discrimination values

The nutritional relevance of a FoPL also depends on the range of values used to convert an overall
food score (continuous variable) into a class (represented by a colour, a number of stars, etc.). In
fact, for evaluative FoPLs that assign a value judgement to a food as a whole or to its content of a
given nutrient, it is necessary to define ranges for grouping foods into classes.
The choice of these discrimination values does not seem to rely on health indicators.

8

DRIs are listed in Annex XIII of Regulation (EU) No 1169/2011 of the European Parliament and of the Council of 25
October 2011 on the provision of food information to consumers
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Table 2: Consideration by the FoPLs under study of the aspects to be taken into account in the assessment of nutritional risk for all populations making up the
French population (Approach 1)
Nutrients of interest

Nutri-Repère

Nutri-Couleurs

SENS

5C

HSR (reductive part)

HSR (evaluative part)

Absolute amount (DRI)

Absolute amount (DRI)

N

Energy density

Absolute amount (DRI)

Energy density

Vitamin B6

N

N

N

N

N

Vitamin B9

N

N

N

N

N

N

Vitamin C

N

N

For beverages only (DRI)

N

N

N

Vitamin D

N

N

N

N

N

N

Calcium

N

N

N

N

N

Copper

N

N

For cheese and dairy products
only (DRI)
N

N

N

N

Iodine

N

N

N

N

N

N

Iron

N

N

N

N

N

N

Magnesium

N

N

N

N

N

N

Potassium

N

N

N

N

N

N

Selenium

N

N

N

N

N

N

Zinc

N

N

N

N

N

N

EPA + DHA

N

N

N

N

N

N

ALA

N

N

For fat only (AFSSA, 2001)

N

N

N

Fibre

N

N

Y (20g)

Y*

N

Y*

Salt (DRI)

Salt (DRI)

Y*

Salt (DRI)

Y*

Lauric + myristic + palmitic acids

Total SFAs (DRI)

Total SFAs (DRI)

Total SFAs (DRI)

Total SFAs*

Total SFAs (DRI)

Total SFAs*

Sugars

Total sugars (DRI)

Total sugars (DRI)

Free sugars (50g)

Total sugars*

Total sugars (DRI)

Total sugars*

Energy

Sodium

Inadequate consumption
N

Excessive consumption
Y (DRI)

Y: taken into account in the FoPL's design
In bold: information in the INCO mandatory declaration taken into account
N: not taken into account in the FoPL's design
In parentheses: reference value used to express the variable
* this system does not work with reference values but with discrimination values applied to each variable taken into account in the algorithm
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Table 3: Consideration by the FoPLs under study of the common aspects to be taken into account in the assessment of nutritional risk for each population
making up the French population (Approach 2)
Nutrients of interest
Energy

Nutri-Repère

Nutri-Couleurs

SENS

5C

HSR (reductive part)

HSR (evaluative part)

Absolute amount (DRI)

Absolute amount (DRI)

Nutritional density

Energy density

Absolute amount (DRI)

Energy density

Vitamin D

N

Inadequate consumption
N

N

N

N

N

EPA + DHA

N

N

N

N

N

N

ALA

N

N

N

N

N

Fibre

N

N

For fat only (AFSSA,
2001)
Y (20g)

Y*

Y (NA)

Y*

Y*

Salt (DRI)

Y*

Sodium
Lauric + myristic + palmitic acids
Sugars

Salt (DRI)

Excessive consumption
Salt (DRI)
Y (DRI)

Total SFAs (DRI)

Total SFAs (DRI)

Total SFAs (DRI)

Total SFAs*

Total SFAs (DRI)

Total SFAs*

Total sugars (DRI)

Total sugars (DRI)

Free sugars (50g)

Total sugars*

Total sugars (DRI)

Total sugars*

Y: taken into account in the FoPL's design
In bold: information in the INCO mandatory declaration taken into account
N: not taken into account in the FoPL's design
In parentheses: reference value used to express the variable
* this system does not work with reference values but with discrimination values applied to each variable taken into account in the algorithm
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Regarding the reference values used, the CES points out that the DRIs very roughly reflect the
actual needs of the population groups to be considered for a given nutrient of public health interest.
Regarding the integration of energy, the CES distinguishes between the various approaches used
by the FoPLs under study.
The reductive FoPLs and the reductive part of the dual FoPLs provide information about the
amount of energy contained in one serving of a food. The evaluative FoPLs do not provide
information about the amount of total energy contained in a food but take into account either
energy density (energy per 100g in 5C and HSR) or nutritional density (amount of nutrients per
100kcal for positive aspects in SENS).
Regarding nutrients, the reductive and hybrid FoPLs provide information only about those
consumed excessively. The evaluative and dual FoPLs also use nutrients consumed inadequately
to calculate the overall score for a food. The CES notes that they all take into account fibre and
that only SENS also takes into account ALA (only for fat), calcium (only for certain dairy products)
and vitamin C (only for beverages). None of the five systems take into account vitamin D or the
EPA and DHA fatty acids.
In conclusion, the CES observes that none of the FoPLs studied in the framework of this request
directly take into account all of the aspects considered to be of interest, whether with Approach 1
(exhaustive list) or with Approach 2 (reduced list).

3.4. Analysis of the ability of FoPLs to guide consumer behaviour
There are multiple determinants of food purchasing behaviour, in addition to the information
provided by nutrition labels and therefore in addition to label reading. Indeed, food purchasing
behaviour is determined by individual taste preferences, social standards, past consumption and
health experiences, the active search for information, the passive receipt of information (including
that disseminated by the media, doctors and peers), the price of foods, promotions, the health,
nutritional and sensory quality of foods, proximity and ease of procurement, brands and packaging,
and the division of time between market work, leisure activities and domestic activities (Etiévant et
al., 2010).
The decision to purchase depends on the balance between the expected benefits and costs:
pleasure, adherence or non-adherence to social standards, effects on health and body weight, cost
of purchase, and time spent searching for information and procuring and preparing the food. When
sensory and nutritional preferences and levels of information are the same, consumers base their
choices on their income and price.
The analysis of the ability of FoPLs to guide consumer behaviour was undertaken firstly from a
theoretical standpoint, considering the mechanisms explaining the effects of labelling on consumer
behaviour, and then secondly from an empirical standpoint, based on feedback and data obtained
in real-life conditions. This section has been positioned in a general context and is not specific to
the five systems analysed above.
3.4.1. The mechanisms explaining the effects of nutrition labelling on consumer behaviour
The mechanisms explaining the effects of nutrition labelling on consumer behaviour are shown in
Figure 2.
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Figure 2: Mechanisms explaining the effects of nutrition labelling on consumer behaviour (Nabec,
2016)

3.4.1.1. The key factors in the effects of FoPLs on consumer behaviour: FoPL
characteristics, individual characteristics and consumption context
The effects of FoPLs on consumer behaviour depend on three factors: the characteristics of FoPLs
(type of FoPL and presentation format), individual characteristics, and the consumption context of
individuals. These factors influence the three conditions described in the COM-B Model (Michie et
al., 2011): Capability, Opportunity and Motivation to change health Behaviour.
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The characteristics of FoPLs
Research into the effects of FoPLs on consumer behaviour shows that they vary depending on:
-

the type of presentation: evaluative or reductive (Andrews et al., 2011, Feunekes et al.,
2008, Kleef and Dagevos, 2015, Newman et al., 2014);
the one- or multi-dimensional aspect9 of the evaluation (Kleef and Dagevos, 2015);

-

the positive or negative orientation of the nutritional message (Mérigot and Nabec, 2016,
Rahkovsky et al., 2013);

-

the system's readability and font size (Bialkova and van Trijp, 2010, Gomez et al., 2015a);
colour: type of colour (Bialkova and van Trijp, 2010) or presence/absence of colour (Kelly,
2008, Koenigstorfer et al., 2014, Muller and Ruffieux, 2011);

-

the location on the packaging (Bialkova and van Trijp, 2010).

The various effects will be broken down in Section 3.4.2.
The sociodemographic, attitudinal and behavioural characteristics of individuals
FoPLs are established based on public health considerations – for the general population – but are
actually intended for a variety of populations. The use of nutrition labelling varies based on the
sociodemographic characteristics, attitudes10 and behaviours of individuals.
Moreover, motivations and the ability to read labels differ depending on the population, as
explained in Section 3.4.1.2.
The social, cultural and societal context of food
The food consumption context (social, cultural and societal) gives consumers a varying degree of
opportunity to read nutrition labels (Block et al., 2011). Reading opportunity corresponds to all the
factors that lie outside individuals that make, or do not make, the adoption of certain behaviours
possible (Michie et al., 2011).
3.4.1.2.

The determinants of nutrition label reading

The COM-B model can be applied to FoPL reading. Capability and motivation to read nutrition
labels vary depending on individual characteristics, while opportunity to read nutrition labels varies
depending on the consumption context of individuals.
Motivation to read nutrition labels
Motivation corresponds to internal processes that activate and guide behaviours so as to achieve a
specific goal (Mook, 1995). And yet nutrition goes beyond the simple act of eating (Fischler, 2001).
Nutrition has goals relating to identity, religion, ideology, human relations, culture and society that
generate dilemmas in food decisions (Hausman, 2012, Souiden et al., 2013, Steptoe et al., 1995,
Stroebe et al., 2008). Food decisions differ depending on the self-regulatory focus of individuals
(Aaker and Lee, 2001): some are motivated by a will to maximise the positive consequences of
their diet (health, energy, pleasure) while others are driven more by a will to minimise the negative
consequences (weight gain, health risk, cost).
9

Evaluation based on one or more parameters
Set of beliefs and emotions associated with a product

10
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Individuals whose food choices are motivated by health preservation are more likely to read
nutrition labels (Grunert et al., 2010). They look to labels for information that will allow them to
achieve their health objectives (quality labels, vitamin content, etc.). Furthermore, consumers can
develop food fears, related to the processing of products, the resulting health risks (fear of being
poisoned) or the construction of their identity (fear of gaining weight, of breaking a religious taboo,
etc.) (Askegaard, 2003, Fischler, 2001, Rangel et al., 2012, Rozin, 1999). They then deploy
individual or collective behavioural resistance to certain products (Roux, 2007). Some diets are
based on the total or partial avoidance of foods (vegetarian, gluten-free, GMO-free, etc.)
associated with substitution (e.g. replacing cow's milk with plant-based drinks or replacing cereals
containing gluten with rice) or addition (of food supplements, foods fortified with vitamins, minerals,
protein, etc.) practices (Sobal et al., 2006). Other diets rely on the consumption of specific food
categories (halal, organic, fair trade, local, certified, etc.).
Capacity to read nutrition labels and process information
Nutrition label reading also depends on the ability of consumers to read and process information. It
requires nutritional familiarity and competence (Yeomans, 2006): knowledge and know-how.
Familiarity results in expertise (Alba and Hutchinson, 1987). Individuals with nutritional familiarity
are more capable than others of reading labels and more likely to consider them in their
consumption decisions (Andrews et al., 2011, Burton et al., 1994, Burton et al., 1999, Drichoutis et
al., 2006, Keller et al., 1997, Moorman, 1990, Nayga et al., 1998). For example, knowledge of
calories builds motivation to search for nutrition information and reduces the intention to purchase
high-calorie products (Andrews et al., 2009). However, knowledge alone cannot change
behaviours: the construction of competences to act is also essential. Competences correspond to
the procedural and psycho-sociological resources that individuals are capable of mobilising when
they need to make a decision (Bonnemaizon and Batat, 2011, Le Boterf, 1994) and their ability to
take action (Sen, 1993).
The ability of consumers to read nutrition labels is influenced by:
-

nutritional socialisation. This refers to the learning of nutritional standards and
suitable practices to make healthy food choices. It is the result of the education of
individuals in their socio-cultural context (Fischler, 2001). For example, women and
people with a higher income, a higher level of education or a positive attitude
towards nutrition and health are thought to be more likely than other population
groups to read nutrition labels (Cowburn and Stockley, 2005). The nutritional
socialisation of individuals involves an ecosystem of stakeholders performing
different roles in society: family, school, healthcare professionals, consumer groups,
agri-food brands and public authorities. To be more effective, nutrition labelling
measures should be accompanied by education campaigns on nutrition rules from a
very young age (Howlett et al., 2008). Labelling measures thus cannot be
considered in isolation.

-

nutritional literacy11. In the area of health, this is defined as the degree to which an
individual obtains, processes and understands information and related services
(Carbone and Zoellner, 2012, Rotfeld, 2009). It is complicated to acquire since
nutritional balance is based on the quantities of products consumed, where certain
nutrients are to be reduced and others are to be maximised, and varies between
populations. People on a special diet have literacy suited to their practices
(vegetarian, gluten-free, macrobiotic, locavore, etc.).

11

According to the WHO, the concept of 'health literacy' can be defined as "the degree to which individuals have the
capacity to obtain, process and understand basic health information and services needed to make appropriate health
decisions" (Ratzan, 2001)
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Opportunity to read nutrition labels
Three key players influence the opportunity to read nutrition labels: the public authorities, agri-food
brands, and retailers.
The public authorities
For the public authorities, FoPLs are presented as a driver to promote the reading of food labels.
The effects of FoPLs are to be considered in the general informational context of food (among
other product labelling measures for example relating to health, the environment or the quality of
production channels), which is complex and dense. In fact, there are multiple regulatory provisions
that apply without prejudice to one another, making it possible to juxtapose various types of
information for the same food product, such as:
-

labels relating to quality, the origin or the production method;

-

nutrition and health claims for which the nutrient profiles12 mentioned in Article 4 of
the regulation on claims13 have not yet been formalised in an implementing text.
This situation is likely to result in a combination of apparently conflicting information
appearing on the same product (e.g. an unfavourable FoPL and a health claim).

The complexity of the context is increased by factors related to the regulatory scope for the use of
FoPLs. On the one hand, the regulations limit their use to prepacked products on a voluntary basis.
Thus, the same store could sell similar or even identical products with only the prepacked versions
bearing the information (e.g. meats cut to order at the meat counter or bulk fresh fruits and
vegetables, as opposed to prepacked meat or prepared, frozen or canned fruits and vegetables).
As such, analogous products with no FoPL could be subject to positive or negative discrimination.
On the other hand, the regulations stipulate that operators can use the FoPL of their choice (the
'voluntary information' defined in Article 36 of the INCO Regulation), provided that the European
Commission has deemed it compliant with the criteria set out in the INCO Regulation.
Brands
The opportunity to read nutrition labels is influenced by marketing. When they establish food
prices, packaging and packaging sizes for example, brands influence food choices and amounts
consumed (Argo and White, 2012, Chandon, 2010, Parker and Lehmann, 2014, Shah et al.,
2014b, Van Ittersum and Wansink, 2012). They can also encourage nutrition label reading by
adopting a position focused on nutrition and the quality of food purchasing decisions (regional
label, local food, slow food, organic farming, fair trade, etc.) (Chalamon and Nabec, 2013).
Retailers
Retailers can also promote the opportunity to read nutrition labels. For example, choice
architecture in a store, through the organisation of a product range, the layout of shelves and the
showcasing of nutrition information at the point of sale, is a driver to increase time spent in the
store, reduce time pressure felt while shopping, and improve the use of nutrition labels (Grunert
and Wills, 2007, Mandal, 2010, Nayga et al., 1998).
Understanding the influence of public authorities, brands and retailers is therefore a priority in
improving the reading of nutrition labels and its effects on eating habits.

12

According to Regulation (EU) No 1924/2006, the nutrient profile of a product is an appropriate criterion for determining
whether the product can bear claims. The application of nutrient profiles as a criterion would aim to avoid a situation
where nutrition or health claims mask the overall nutritional status of a food product, which could mislead consumers
when trying to make healthy choices in the context of a balanced diet.
13
Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20 December 2006 on nutrition and
health claims made on foods.
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3.4.1.3.

Food label reading quality

Reading allows individuals to decipher symbols in order to take ownership of the meaning of a text
produced and structured by a third party. Grunert's model (Grunert et al., 2012) illustrates the
cognitive processing of nutrition labels, which is divided into four successive stages:





perception, which is, by nature, selective;
understanding;
interpretation (inferences made);
use in evaluating the product.

Each stage depends on the previous one. Decision-making is the result of the inferences made by
consumers about the product's characteristics, based on their understanding of the nutritional
concepts behind the nutrition information perceived on the label. For example, based on their
understanding of the concept of calories and the related information perceived on the label,
consumers make inferences about the healthy nature of the product that will lead them to decide
whether or not to consume it.
These stages are influenced by the characteristics of the nutrition label, the motivation and
capacity of individuals to read it, and the socio-cultural context of consumers. The reading process
influences the quality of consumers' food decisions.
At the same time, food decisions are also underpinned by complex neurophysiological
mechanisms with which external information, such as FoPLs, interferes.
3.4.2. Analysis of the effects of FoPLs: results of studies undertaken on FoPLs and
feedback
The wide variety of FoPLs, many of which are systems belonging to brands and retailers, makes it
difficult to evaluate their effects. Having several different FoPLs on the same market makes them
complicated to use for consumers (IOM, 2012).
Regardless of their characteristics, front-of-pack food labelling systems influence consumer
attitudes (all of the beliefs and emotions associated with a product) towards the products bearing
them (Kees et al., 2014). The effect of labelling systems on attitudes and purchase intentions is
stronger when consumers are familiar with their format (van Herpen et al., 2012), but there is no
consensus as to the direction of this effect (increasing or decreasing according to the nutritional
quality of products). Some empirical evidence seems to suggest that red has a stronger impact on
consumer choices than green14 (Balcombe et al., 2010). In a study on the classification and choice
of products bearing 'Traffic Light' nutrition labels, consumers were more likely to avoid choosing
products with labels containing more red than they were to prefer those with more green (Cowburn
and Stockley, 2005). An interpretation of this result lies in the prospect theory (Kahneman and
Tversky, 1979) that losses (health risk here) carry more weight than gains (health benefit here) in
the utility function of agents (consumer choices here). However, other authors show that threecolour labelling (green, neutral or red) could lower the nutritional quality of trolleys for more
consumers than two-colour labelling (green, neutral) (Muller and Ruffieux, 2011).
Studies were undertaken comparing the effect of adding colour (going from monochromatic to
polychromatic) in initially reductive systems (indicating the amounts of various nutrients and

14

Consumers are more willing to pay to switch, for a given product, from a red label to an orange label than from an
orange label to a green label.
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percentages of reference intakes per day) (Kelly et al., 2008, Koenigstorfer et al., 2014). Kelly et al.
(2008) showed that the polychromatic system was considered easier to use and allowed for foods
to be more accurately and rapidly classified based on their nutritional quality, especially for
consumers with a lower socio-economic status. However, in the study by Koenigstorfer et al.
(2014) examining the choices of consumers in an experimental supermarket, the polychromatic
FoPL had a zero or negative impact on time spent in front of products, depending on the type of
product. Adding colour to a FoPL does not influence the choices of all consumers, but it allows
consumers with low self-control15 to choose better nutritional quality in a category of products. This
effect does not occur for consumers showing high self-control.
The majority of existing evaluations deal with intermediary variables, such as consumer
evaluations of the nutritional quality of products, their perceived characteristics, consumer attitudes
towards nutrition labelling, perceived value16, the credibility of nutrition labels, motivation to read
and take into account nutrition labels, and product purchase intentions (Drichoutis et al., 2012,
IOM, 2012). These data, collected through a questionnaire or in a laboratory, are obtained by
developing a specific protocol and require the recruitment of participants. The main limitations of
these methods are related to the declarative nature of the responses or the non-payment of the
chosen products. Furthermore, when evaluations deal with a specific category of products, the
results cannot be extrapolated to other product classes.

15

Self-control: influence of willpower over emotions (source: French Academy)

16

In marketing, perceived value is the value assigned to a product or service in the minds of consumers
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3.4.2.1.

Studies undertaken with reductive FoPLs

Reductive formats provide a summary of the main nutrient values. They are perceived by
consumers as more 'credible'17 than evaluative formats (Feunekes et al., 2008). They meet the
expectations of consumers who, generally speaking, prefer a simplified presentation of information
but also want factual, non-coercive information (Grunert and Wills, 2007). Studies report that
reductive FoPLs do not generally influence choices or preferences between products in the same
category, in a multiple-choice context (Aschemann-Witzel et al., 2013, Van Wezemael et al., 2014).
There are studies on the frequency of nutrition information reading in the natural context of dense
and complex consumption. The study by Grunert et al. (2010) stated that only 8.8% of the French
people in the study read the Guideline Daily Amounts shown on the front of products when they go
shopping. The Nutrition and Health Barometer of the National Institute for Prevention and Health
Education (INPES) undertaken in 2008 reported that of the 4051 people interviewed, 44.1% said
they read nutrition information on packaging "systematically for all products" or "systematically for
certain products", and 16.7% "from time to time". The use of nutrition labels varies depending on
the socio-demographic characteristics of individuals, and label reading is varied and selective
depending on food consumption goals (Chalamon and Nabec, 2015). Targets with a low level of
education are less able to understand numerical formats than others (Viswanathan and Childers,
1997, Viswanathan et al., 2009). The influence of reductive FoPLs is low for consumers with
limited geographical access or economic resources for purchasing 'healthier' foods (IOM, 2012).
The use of these labels is somewhat limited to a set of people with high awareness of nutrition and
its issues, referred to as the 'nutritional elite' (Andrews et al., 2009). There are data indicating that
in the United States, where the nutrition declaration has been mandatory since the Nutrition
Labeling Education Act (1990), only consumers already motivated by health issues related to
nutrition use it (Balasubramanian and Cole, 2002, Keller et al., 1997).
Moreover, consumers use evaluation heuristics18 when dealing with agri-food products, allowing
them to reduce the cognitive effort required to read nutrition labels. These selective shortcuts can
cause inference biases, preventing consumers from accurately assessing the nutritional qualities of
products (Andrews et al., 1998, Kozup et al., 2003, Savoie et al., 2013). Two main inference biases
were identified in the literature:
-

-

a negativity - or generalisation - bias that consists in overestimating the negative aspects of
a product, for example fat or sugars, even if they occur in small quantities (Rozin et al.,
1996, Rozin and Royzman, 2001). It is the result of thought contagion and stereotypes
associated with certain categories of food products (Oakes and Slotterback, 2005, Rozin et
al., 1996). It has a negative halo effect on the whole product whose positive aspects are not
taken into consideration. Individuals then evaluate the product more negatively than it
actually is.
a positivity bias - or positive halo effect - that consists in overestimating the positive aspects
of a product (such as natural ingredients or vitamins), which prompts consumers to
generalise the product's evaluation without taking the negative aspects into consideration
(Chalamon and Nabec, 2015, Wansink et al., 2009). For example, the number of calories
consumed is underestimated (Parker and Lehmann, 2014, Shah et al., 2014a) and the
product is evaluated as being nutritionally better than it actually is (Scaife et al., 2006). For
individuals watching their weight, having healthy foods, e.g. a salad, in a high-calorie meal
can paradoxically cause them to underestimate the number of calories consumed
(Chernev, 2011).

17

The question used to estimate this parameter was: In your opinion, how credible is this health indicator? The answers
ranged from "not at all credible" to "extremely credible"
18
Cognitive processes or mental shortcuts for the selective processing of information
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Other biases were identified in the literature: the simplification of nutrition information (a more
readable presentation for example) reduces the cognitive processing of information and makes
products more appealing, irrespective of their nutritional quality (Gomez et al., 2015b).
In addition, hedonic preferences are thought to be given more value at the time of purchase than
health information. For example, information about the reduced fat content of butter and its health
benefits can reduce consumer willingness to pay for this product (Saulais and Ruffieux, 2012).

3.4.2.2.

Studies undertaken with evaluative and hybrid FoPLs

Hybrid and evaluative systems are described as being more suitable for the decision-making
context of rapid in-store purchasing (Feunekes et al., 2008, Newman et al., 2014). Studies on the
understanding of the '5C' and 'Traffic Lights' FoPLs show that these systems improve the capacity
of consumers to classify foods according to the nutritional quality described by the FoPL (Ducrot et
al., 2015, Kelly et al., 2008). Other evaluative formats, such as the 'Smart Choice' synthetic logo,
can generate a bias in the evaluation of products (Andrews et al., 2011, Gomez et al., 2015b). In
particular, products bearing this logo are perceived as containing fewer negative components
(calories, fat and salt) and as being healthier than products without it (Andrews et al., 2011). Labels
that combine a hybrid or evaluative format and a reductive format ('Traffic Lights' and 'Guideline
Daily Amounts') are thought to have less of a halo effect and greater accuracy in the evaluation of
nutritional quality than evaluative logos such as 'Smart Choice' (Andrews et al., 2011, Siegrist et
al., 2015).
There is no consensus regarding the effects of hybrid and evaluative FoPLs on purchases or
purchase intentions.
Muller and Ruffieux assessed, as part of an experimental plan, the effects of seven types of FoPLs
on the nutritional quality of the virtual shopping carts of 364 consumers (Muller and Ruffieux,
2011). The subjects were invited to choose products (either inclusively from 273 products, or from
one of the 35 product categories) on a computer interface, before and after labels were added. The
experiment showed that, on the whole, nutrition labels improved the nutritional quality of the
shopping carts of 68% of the subjects (average for all the groups). Coloured labels (with a green or
red dot or with no dot) placed on products across the board were more effective on average (LIM 19
reduced by 14.6%) than labels with a single logo (with a green dot or no dot) (LIM reduced by
10.8%). Coloured labels placed on a specific category of foods were more effective for individuals
with the lowest incomes. However, opposite effects to those expected were found for all of the
FoPLs (20% of subjects lowered the nutritional quality of their shopping cart during the
experiment). Coloured labels generated more opposite effects to those expected than labels with a
single logo. Lastly, for 12% of the subjects, no change in nutritional quality was observed during
the experiment.
Hamlin et al. evaluated the impact of the 'Traffic Light' and 'Recommended Daily Intake' systems
on the purchase intentions for breakfast cereals of 250 students (Hamlin et al., 2014). They
showed that the presence of a label – no matter what type – increased product purchase
intentions, regardless of the nutritional status of the products.
These results are in contrast with those of Hamlin and McNeill evaluating the impact of the 'Health
Star Rating' system on consumer choices of breakfast cereals, using an experimental plan with a
sample of 1200 consumers (Hamlin and McNeill, 2016). Two types of breakfast cereals were
proposed, of low or high nutritional quality and with or without a label. Two assumptions were
tested: (1) The presence of the HSR label influences consumer choices; (2) Consumer choices are
19

LIM: 'Limited Nutrient Score' calculated from levels of sodium, saturated fatty acids and added sugars in a food
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modulated by the rating (from 0.5 to five stars) expressed by the label. The experiment showed
that consumers preferred cereals of lower nutritional quality regardless of the rating expressed by
the label. The presence of the label reduced purchase intentions for both types of cereals.
According to the authors, these results were due to the fact that consumers are more frequently
exposed to nominal (brand) or binary (absence or presence) information on packaging, and are
thus trained to respond to such information (presence or absence of a label) rather than gradual
information (various levels).
Julia et al. undertook a study in an experimental supermarket, where they assessed the nutritional
quality of the shopping carts of 901 participants, who did not pay for their purchases at the end
(Julia et al., 2016). The products proposed were breakfast cereals, sweet biscuits and appetisers,
to which the '5C' FoPL was added, with or without information presenting the system (two '5C'
groups), or to which no front-of-pack FoPL was added (control group). There was no significant
difference between the overall nutritional quality of the shopping carts of the '5C' group and the
control group. The only statistically significant result in this study involved the category of sweet
biscuits, for which the nutritional quality of the shopping carts of the '5C' group with information
presenting the system was higher20 than that of the control group participants.
There are fewer evaluations based on the analysis of consumer purchasing behaviour in stores.
The available 'point-of-sale' retailer panel data relate to product prices, quantities purchased, and
product characteristics (brands, labels, specific features and/or qualities).
Sacks et al. analysed quantities of ready meals and cold sandwiches purchased from a retailer,
four weeks before and after the implementation of the 'Traffic Light' FoPL in the United Kingdom
(Sacks et al., 2009). They showed that for ready meals, overall sales increased by 2.5% (p=0.03)
in the four-week period after the introduction of the FoPL compared to four weeks before.
However, no connection was made between the nature of the FoPL and changes in purchases.
For sandwiches, there was no significant change in sales.
Two studies evaluated the impact of the introduction of the 'Guiding Stars' FoPL on quantities
purchased (Cawley et al., 2015, Sutherland et al., 2010) after displaying the logo on shelves
instead of directly on the front of products. Sutherland et al. (2010) showed that purchases of
products with the 'Guiding Stars' FoPL increased for two years after its introduction. Cawley et al.
(2015) showed that purchases of certain product categories, whose nutritional quality was lower,
decreased. Potential purchase delay was not analysed.
Vyth et al. examined shopping carts and distributed a questionnaire to 404 participants as they
were leaving the store (Vyth et al., 2010). The study results showed that individuals watching their
weight and looking for information purchased more products with a 'Choices' logo while individuals
attentive to hedonic aspects purchased fewer such products.
To the CES's knowledge, no evaluations have reported the impact of FoPLs on food consumption.
As for health indicators, some observational studies have shown that the spontaneous diets that
correspond to the most unfavourable FoPL scores are positively associated with BMI (Julia et al.,
2015a), metabolic syndrome (Julia et al., 2015b), and the risk of developing certain cancers
(Donnenfeld et al., 2015) or cardiovascular diseases (Adriouch et al., 2016). However, these
studies were not designed to examine the health effects of FoPLs. They provide a posteriori
observations on diets adopted spontaneously (with no FoPL) by the study populations. In that
sense, they simply link scores calculated a posteriori to health events in adult populations.
Therefore, these results in no way presuppose the effects of introducing FoPLs.

20

Based on the Food Standards Agency (FSA) score: control = 21.01±2.57; logo only = 20.5±2.82; logo + information =
20.23±2.67
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In conclusion, the available studies indicate that reductive FoPLs are perceived as more 'credible'
than evaluative formats and that, when consumers are under time pressure, hybrid and evaluative
FoPLs are generally more readable and better understood. However, there is no consensus
regarding their effects on choices, purchase intentions or purchases, which are the deciding factors
when assessing the effects of a FoPL. Some studies show a (positive or negative) effect related to
the presence or absence of FoPLs, irrespective of the information given about the nutritional
quality of products.
3.5. Discussion
The effects of introducing FoPLs depend on several factors presented in the CES's analysis.
Overall, based on the available data, it is not possible to link food classification from the use of
FoPLs to changes in actual choices or health determinants for all populations. Given the many
factors, which are not currently controlled, determining the effects of FoPLs, the CES has identified
limitations to the use of FoPLs and even adverse effects and opposite effects to those expected.
3.5.1. FoPLs are not adequately configured to achieve public health objectives
The CES considers that the objective to be achieved when using a FoPL for public health purposes
should be to reduce the incidence of diseases in the entire population through an improvement in
the nutritional quality of diets.
The main diseases currently targeted by public health policies are those related to overweight and
obesity which are caused by an energy imbalance in relation to total energy intake. Purely
evaluative FoPLs take this aspect into account in the calculation of overall scores for foods, which
is directly based on energy density or indirectly based on nutrient density. With this type of FoPL,
information on total energy is thus partly integrated but is not presented as such to consumers,
who therefore cannot use it to adapt their food intakes.
While the qualitative approach that underlies the establishment of FoPLs aims to prevent diseases
related to excesses or deficiencies for certain identified nutrients, purely evaluative FoPLs do not
inform consumers of the nutrient(s) responsible for the nutritional imbalance, whereas reductive
FoPLs provide this information for some nutrients. For example, consumers comparing two foods
based on their FoPL cannot know whether the FoPL for one of the two foods is more unfavourable
due to the amount of sodium (and its potential effect on blood pressure), sugars (and their potential
cardiometabolic effect) or other excessive or inadequate nutrients. In addition, the FoPL does not
provide an interpretation of the class based on the degree of health risk.
The CES observes that none of the FoPLs studied in the framework of this request directly take
into account all of the aspects considered to be of interest in the French population.
The CES also notes that the nutrients taken into account in FoPLs, in particular reductive and
hybrid FoPLs, are essentially those consumed in excess by a majority of the population. The CES
has questions about the potential effects of the partial and biased nature of this information.
To characterise levels of certain nutrients in foods in order to demonstrate their nutritional quality,
FoPLs compare these levels to reference values or value scales chosen by the FoPL designers
themselves. The CES observes that the majority of FoPLs use the DRIs defined in the regulations
as reference values. In order to achieve public health objectives, it is necessary to consider the
specific requirements of various population types with regard to their physiological situation, by
using the most robust reference values in terms of their establishment. These values are dietary
reference values that apply to various population groups (in particular based on gender, age,
physiological status and physical activity). And yet there is such a wide variety of situations that it is
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not possible to produce a single value for each nutrient that is tailored to the public health issues of
populations.
Regarding the values used by evaluative FoPLs to divide foods into classes (i.e. assign a colour or
number of stars to them, for example), the CES points out that, to its knowledge, the choice of
these discrimination values does not rely on health indicators.
3.5.2. FoPLs do not take into account the integration of foods into the total diet or the
consumption context
By design, FoPLs reflect certain nutritional characteristics of foods considered individually but do
not position them as part of a total diet.
Indeed, nutrient levels in a food are evaluated in relation to reference values that do not take into
account the food's level of consumption and therefore its actual contribution to total nutrient intake
in the diet; they also do not consider the role of this food vehicle in relation to other contributing
foods in diets. And yet the nutritional characteristics of a food are meaningful only in terms of their
actual contribution to the balance achieved as part of a total diet. This is a structural incapacity of
any information system reduced to the scale of isolated foods with no connection to diet.
Furthermore, purely evaluative FoPLs display a final value judgement without indicating the criteria
used to define the overall nutrient profile of the food. In addition, these systems limit the cognitive
effort that would allow consumers to access more accurate information about the product's
nutritional characteristics. Thus, evaluative FoPLs can divert consumers from more detailed
information about the reason for a low nutrition rating (an excessive or inadequate amount of a
nutrient in a food), which means they are unable to rebalance their total diets accordingly.
Moreover, there are risks of counter-productive effects, which could lead for example to the
exclusion of foods, the exclusive consumption of a type of food, or unfounded compensation.
It has been shown, regardless of the type of FoPL, that consumers who read FoPLs when
shopping can have various possible responses. For example, there are negativity biases that lead
some consumers to overestimate the negative nature of the partial information provided by the
FoPL and extrapolate it to the entire food or even the category of food. These biases can result in
elimination diets and do not promote nutritional balance. Conversely, this same negative
information provided by the FoPL can suggest that the product tastes better (since it contains more
fat and/or sugar and/or salt) and thus guide the purchases of consumers driven by hedonic
preferences.
Individual characteristics, the context, as well as negativity or positivity biases related to FoPLs
determining consumption can differ from those determining purchasing, especially when the
consumer is not the buyer. Thus, results on the effects of FoPLs at the time of purchase cannot be
directly transposed to the effects of FoPLs on the consumption of purchased foods. And yet the
data currently available only take into account the effects of FoPLs during purchasing. There is
therefore no information on how FoPLs affect food consumption.
Overall, the CES identified two major pitfalls. Firstly, foods cannot balance each other out in
relation to the ratings assigned to them by the FoPL by design. Secondly, it is not known whether
the establishment of a total diet based on FoPLs for foods can lead to a diet corresponding to the
food-based dietary guidelines. Yet public information and education strategies on nutrition and
health rely on food-based dietary guidelines.
By giving opinions of foods, FoPLs are likely to bring about changes in levels of food consumption
in diets whereas by design, they are independent of individual food consumption characteristics
(frequency and amounts consumed). It has been shown that consumers who read FoPLs when
shopping can have various possible responses. The reading of a favourable FoPL could
encourage consumption and thus increase energy intakes. Indeed, consumers are not able to
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estimate how much more of a food that has been chosen to the detriment of another food with a
less favourable FoPL can actually be consumed, with a risk of excessive consumption to make up
for feelings of guilt.
It should also be noted that the nutritional characteristics that are supposed to be reflected by a
FoPL can be altered depending on a food's mode of consumption. The nutritional composition of a
purchased food is not necessarily the same as that of this food as consumed. For example, the
addition of sugar, salt or fat can reduce or neutralise the theoretical benefit expected on the basis
of FoPLs at the time of purchase and thus bias the evaluation of certain products for which the
addition of sugar, salt or fat is standard practice. Lastly, the level of consumption and the addition
of sugar, salt or fat can be negatively influenced by favourable FoPL information. Consumers for
example may add even more salt, sugar or fat to a food that has a positive FoPL rating, or
consume more of it.

3.6. Conclusions of the CES
The CES considers that the objective to be achieved by implementing a FoPL for public health
purposes should be to reduce the incidence of diseases in the entire population through an
improvement in the nutritional quality of diets21.
The CES notes that the operational implementation of FoPLs adheres to principles of pragmatism
and simplification. While the very partial criteria for establishing FoPLs can be analysed to attempt
to assess certain aspects of nutritional relevance, the CES considers that this analysis cannot be
used to fully determine the potential effects of FoPLs on population health determinants, even
though these would attest to their relevance.
The CES considers that the FoPL approach is at odds with the fundamental complexity of the
relationships between food and health, which should be assessed by simultaneously taking into
consideration diet as a whole, foods consumed, intakes of nutrients and other substances, and
exposure to contaminants. The CES observes that FoPLs are limited to the scale of nutrient
intakes and take into account only a few nutrients. Moreover, the nutritional composition of a food
is meaningful only in terms of its actual contribution to the balance achieved as part of a diet. This
is a structural incapacity of any information system reduced to the scale of isolated foods with no
connection to diet.
Furthermore, the purchasing and consumption decisions that FoPLs aim to influence depend on
multiple physiological, psychological and sociological factors whose weights with regard to their
respective influences cannot be evaluated in the current state of knowledge. The CES has also
highlighted mechanisms that can limit the effects of FoPLs and even have adverse effects. On the
one hand, all types of FoPLs are associated with halo effects that bias the overall interpretation of
product characteristics by consumers. On the other hand, evaluative FoPLs, which result in a
single summary value criterion, could divert consumers from more detailed information allowing
them to make multiple choices taking into account the composition of products. This is of particular
concern for information on energy levels in foods. Alone, they thus do not allow consumers to
make decisions within the context of a diet and could promote unwarranted compensation between
the classes of a given FoPL.
Nutrition labelling is only one of the many determinants of purchasing behaviour. Of them, price
and marketing actions seem to be favoured, especially in the least privileged sociocultural
categories. However, the data are inadequate to estimate the relative contributions of these
various determinants and therefore the weight of nutrition labels in purchasing decisions in relation
21

The word 'diet' is used here in the broadest sense, i.e. meaning all of the food an individual eats, and not in the sense
of restrictive eating behaviour with a particular purpose (low-calorie diet for example).
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to all other determinants, depending on the social, cultural and educational characteristics of
individuals. The relevance of a FoPL as a behaviour-guiding tool has thus not been proven in view
of the multiple determinants of consumer choices.
The effects of FoPLs should also be considered in the general informational context of food, which
is complex and dense. FoPLs are combined with other product labelling measures (relating to
health, the environment or the quality of production channels). The consequences of increasing the
amount of front-of-pack information on the readability, understanding and use of FoPLs by
consumers should be assessed.
Ultimately, in the current state of knowledge, the nature and extent of changes in health indicators
that may be induced by introducing a FoPL cannot be anticipated.
Lastly, the CES considers that nutrition information to be favoured for public health purposes
should be proposed on the broader scale of food-based dietary guidelines tailored to the needs of
various populations. The goal is to enable consumers to make food choices allowing them to
achieve an overall nutritional balance. Directing the attention of consumers to foods taken in
isolation could divert them from this objective and compromise real nutritional education.

4. AGENCY CONCLUSIONS AND RECOMMENDATIONS
ANSES adopts the conclusions of the CES on Human Nutrition and supplements them below. This
opinion deals with the analysis of the nutritional relevance of food labelling systems (FoPLs), five of
which were specifically examined in the framework of this request: 5C, SENS, HSR, Nutri-Repère
and Nutri-Couleurs.
According to the CES, the nutritional relevance of a FoPL corresponds to its ability to reduce the
incidence of diseases in the entire population by means of its effects on food choices. Nutrition
labelling should therefore, in addition to being a tool for the dissemination of information about the
nutritional characteristics of products, allow consumers to integrate this information in order to
improve their eating habits in the long term.
Some observational data make a theoretical connection between the health of the population and
the consumption of foods potentially better rated by certain FoPLs, to support a demonstration of
their virtual effectiveness. However, this type of data cannot be used to confirm the actual
effectiveness of a FoPL, which should be assessed over time and under real-life conditions, taking
into account the multiple determinants of purchasing and consumption behaviour.
Regarding the nutritional parameters of FoPLs, the CES's analysis shows that none of the five
examined FoPLs can be described as relevant with regard to current public health issues.
Furthermore, ANSES notes that certain choices of nutrients are based on nutritional considerations
that could be revised in light of current knowledge. In fact, data not appearing in the mandatory
nutrition declaration are accessible and regularly updated in the national database of CIQUAL,
managed by ANSES. These data, combined with manufacturer knowledge of product recipes,
would enable nutrients of greater public health relevance to be taken into account in the
configuration of FoPLs.
Evaluative FoPLs propose a classification scale whose discrimination values do not appear to be
founded on public health indicators. Moreover, the classification scales of certain systems have
been designed based only on statistically 'balanced' distributions, i.e. subject to changes in the
food supply to the detriment of public health determinants (ANSES, 2015c). ANSES also notes that
one of the secondary objectives sometimes mentioned when implementing FoPLs is to encourage
manufacturers to reformulate their products. And yet, in view of the design principles of the
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evaluative FoPLs examined, the nutritional effects of such a reformulation resulting in the shift to a
more 'favourable' class remain hypothetical.
Regarding the SENS system, as promoted by the French Trade and Retail Federation, ANSES
underlines that this assessment did not examine the issue of consumption frequencies that
accompany the four classes of the system, since it is specific to this FoPL. Nonetheless, ANSES
stresses that it is extremely complicated to model diets and has questions about the scientific
validity of translating a food classification score into a consumption frequency.
ANSES notes that the implementation of FoPLs is part of an incompletely deployed European
regulatory context22 despite its strong precedence and its strategic nature with regard to nutrition.
For example, operators can fortify foods with certain nutrients with no regulatory maximum limit
without having to justify that this is warranted in terms of public health. Therefore, the promotion of
certain nutrients or other substances by FoPLs could encourage fortification and therefore increase
intakes of vitamins and minerals in consumers who already have adequate or even excessive
intakes. ANSES also underlines that some of the examined systems do not seem to fulfil all of the
criteria set in Article 35 of the INCO Regulation making their deployment possible, such as
information facilitating consumer understanding.
In addition, ANSES considers that the design of the examined FoPLs, in terms of both the
mobilisation and the combination of variables, is not nutritionally relevant. The capacity of the
examined FoPLs to improve consumer choices thus appears uncertain, and ANSES does not rule
out the possibility of such food labelling systems resulting in consumption behaviours with
contradictory effects.
In the current state of knowledge, the examined food labelling systems do not seem suited to the
public health issues of overweight and obesity, metabolic disorders, cardiovascular diseases and
certain cancers.
The Agency points out that the latest results from OQALI do not indicate any improvement in the
nutritional quality of food. Therefore, in light of the public health issues related to food, it would be
desirable, besides charters of commitment and the implementation of FoPLs, deployed in a
voluntary context, to consider implementing effective measures, of a regulatory nature if
appropriate, targeting strategic pairs of nutrient vehicles23 or involving the regulation of advertising,
in particular for children23, 24.
In the context of the deployment of nutrition labelling provided for in the regulations, the
implementation of a relevant FoPL therefore appears to be a support measure, as part of the
necessary continuum of education, information and regulatory actions.
Given the challenges associated with the implementation of a FoPL, ANSES insists on the need to
regularly monitor and evaluate the impacts of the labelling system that is chosen.

Dr Roger GENET
22

Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20 December 2006 on nutritional and
health claims made on foods and Regulation (EC) No 1925/2006 of the European Parliament and of the Council of 20
December 2006 on the addition of vitamins and minerals and of certain other substances to foods
23
"Propositions pour un nouvel élan de la politique nutritionnelle en France" (Hercberg, 2013)
24
"Set of recommendations on the marketing of foods and non-alcoholic beverages to children" (WHO, 2016)
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public health, osteoporosis
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ANNEX 2: DEFINITIONS OF DIETARY REFERENCE VALUES
Average Requirement (AR): average daily need within the population, as estimated from
individual intake data in relation to a criterion of nutritional adequacy in experimental studies.
Population Reference Intake (PRI): daily intake that covers the requirement of almost the entire
population considered, as estimated from experimental data. The PRI is calculated from an
estimate of the parameters of distribution of the requirement. Most often the PRI is estimated
from the AR, to which are added two standard deviations, in order to determine the intake that
covers the requirement of 97.5% of the population. As the standard deviation is most often
estimated at 15% of the AR, the PRI is therefore 1.3 times the AR. There is a consensus on
this definition around the world. It corresponds to that of the previously used French term
"apport nutritionnel conseillé" (ANC), which was also used by extension for different types of
dietary reference values. In the interests of clarity, the term ANC has been abandoned in
favour of PRI and two new types of dietary reference values: the adequate intake and the
reference intake range.
Adequate Intake (AI): average daily intake of a population or sub-group whose nutritional status
is considered adequate.
The French AI is the dietary reference value selected:
 when the AR and therefore the PRI cannot be estimated due to the lack of sufficient
data, and corresponds to the EFSA definition of "Adequate Intake (AI)";
 or when the value of the PRI can be estimated but is not considered satisfactory in view
of long-term observations of the population establishing that this PRI cannot meet
health criteria that would be more appropriate than the criteria used to estimate the AR.
Thus, unlike the EFSA AI, the French AI is not solely intended as a substitute for the
PRI in the case where the latter cannot be calculated. This definition also takes into
account the fact that there are more and more data concerning the relationships
between intake and modulation of the risk of disease in the long term.
Reference Intake Range (RI): range of intakes considered adequate for maintaining the
population in good health. It is a dietary reference value specific to energy macronutrients,
expressed as a percentage of total energy intake.

Page 43 / 43

