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Labelling is tool for marketers to offer condensed and easy-to-process information about food products’
attributes to consumers (e.g., organic labels); but also for public policy-makers to foster nutritious and
sustainable food purchases (e.g., Nutri-Score). Yet, multi-labelling (i.e., displaying several labels on a
packaging) can be effective (e.g., improving the product’s value) or counterproductive (e.g., decreasing one
of the label’s value). Little research has been made on multi-labelling when the labels have simultaneously
positive and negative valences (i.e., one label is perceived positively, the other negatively). However,
such a situation could confuse consumers and therefore, harm multi-labelling ability to inform consumers
clearly, and to promote healthy and sustainable food. Furthermore, to the state of our knowledge, multi-
labelling has not been studied through the prism of information processing, and we think that multi-labelling
could be processed by system 1 or system 2 (according to Kahneman’s theory, 2011) depending on the
combination of labels. We investigate the impact of adding an Eco-Score (alternatively with a positive and
a negative valence) to a Nutri-Score (with a positive valence), on consumers’ ways of processing and
purchasing behaviours. We conducted an online between-subjects experiment comparing 3 conditions:
(1) a combination of Nutri-Score A and Eco-Score B, (2) a combination of Nutri-Score A and Eco-Score E,
and (3) a Nutri-Score A. Our results indicate that multi-labelling is a double-edged sword. In comparison
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Summary 

In the last decade, labels have been multiplying on the food market; as a marketing tool to offer 

condensed and easy-to-process information about food products’ attributes to consumers (e.g., organic 

labels); but also as a public-policy tool to foster nutritious and sustainable food purchases (e.g., Nutri-

Score). Yet, multi-labelling (i.e., displaying several labels on a packaging) can be effective (e.g., 

improving the product’s value) or counterproductive (e.g., decreasing one of the label’s value). Little 

research has been made on multi-labelling when the labels have simultaneously positive and negative 

valences (i.e., one label is perceived positively, the other negatively). However, such a situation could 

confuse consumers and therefore, harm multi-labelling ability to inform consumers clearly, and to 

promote healthy and sustainable food. Furthermore, to the state of our knowledge, multi-labelling has 

not been studied through the prism of information processing, and we think that multi-labelling could 

be processed by system 1 or system 2 (according to Kahneman’s theory, 2011) depending on the 

combination of labels. 

To bridge these gaps, we investigate the impact of displaying simultaneously an Eco-Score 

(alternatively with a positive and a negative valence) and a Nutri-Score (with a positive valence), on 

consumers’ ways of processing and purchasing behaviours. To do so, we conducted an online between-

subjects experiment comparing 3 conditions: (1) a combination of Nutri-Score A and Eco-Score B, (2) 

a combination of Nutri-Score A and Eco-Score E, and (3) a Nutri-Score A. 

Our results indicate that multi-labelling is a double-edged sword. In comparison with displaying a 

Nutri-Score A: displaying a Nutri-Score A and an Eco-Score B enhances moral satisfaction (i.e., the 

personal benefits one derives when he/she contributes positively to certain causes) among the most 

ecology-conscious consumers, though it does not significantly increase purchase intentions. Displaying 

a Nutri-Score A and an Eco-Score E increases consumer confusion (i.e., “a negatively valenced state of 

mind with emotional and cognitive components in which consumers lack comprehension or 

understanding of marketplace stimuli” (Fitzgerald et al., 2019, p. 308)), without negatively impacting 

purchase intentions. Furthermore, consumers process multi-labelling through two different routes: an 

automatic one (that does not require mental effort) and a cognitive one (that does require mental 

effort), depending on the valences of the combined labels. These routes correspond to the two systems 

of Kahnemn (2011) in the information processing literature. Based on these results, we contribute to 

three streams of literature (multi-labelling, consumer confusion and information processing) and 

provide recommendations to food managers and public policy makers. 
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Abstract: 

Labelling is tool for marketers to offer condensed and easy-to-process information about food 

products’ attributes to consumers (e.g., organic labels); but also for public policy-makers to 

foster nutritious and sustainable food purchases (e.g., Nutri-Score). Yet, multi-labelling (i.e., 

displaying several labels on a packaging) can be effective (e.g., improving the product’s value) 

or counterproductive (e.g., decreasing one of the label’s value). Little research has been made 

on multi-labelling when the labels have simultaneously positive and negative valences (i.e., 

one label is perceived positively, the other negatively). However, such a situation could confuse 

consumers and therefore, harm multi-labelling ability to inform consumers clearly, and to 

promote healthy and sustainable food. Furthermore, to the state of our knowledge, multi-

labelling has not been studied through the prism of information processing, and we think that 

multi-labelling could be processed by system 1 or system 2 (according to Kahneman’s theory, 

2011) depending on the combination of labels. 

We investigate the impact of adding an Eco-Score (alternatively with a positive and a negative 

valence) to a Nutri-Score (with a positive valence), on consumers’ ways of processing and 

purchasing behaviours. We conducted an online between-subjects experiment comparing 3 

conditions: (1) a combination of Nutri-Score A and Eco-Score B, (2) a combination of Nutri-

Score A and Eco-Score E, and (3) a Nutri-Score A. 

Our results indicate that multi-labelling is a double-edged sword. In comparison with 

displaying a Nutri-Score A: adding an Eco-Score B to a Nutri-Score A enhances moral 

satisfaction (i.e., the personal benefits one derives when he/she contributes positively to certain 

causes) among the most ecology-conscious consumers, though it does not significantly increase 

purchase intentions. Adding an Eco-Score E to a Nutri-Score A increases consumer confusion 

without negatively impacting purchase intentions. Furthermore, consumers process multi-

labelling through two different routes: an automatic one (that does not require mental effort) 

and a cognitive one (that does require mental effort), depending on the valences of the 

combined labels. These routes correspond to the two systems of Kahneman (2011) in the 

information processing literature. Based on these results, we contribute to two streams of 

literature (multi-labelling and consumer confusion) and provide recommendations to food 

managers and public policy makers. 

 

Keywords : Ecolabels; nutrition labels; food; multi-labelling; consumer confusion. 
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1. Introduction 

    Food labeling includes “any written, printed or graphic matter that is present on the label, 

accompanies the food, or is displayed near the food, including that for the purpose of promoting 

its sale or disposal” (Food and Agriculture Organization, 2001). Food labels provide condensed 

and easy-to-read information aiming at reducing consumers’ uncertainty (Thøgersen & 

Nielsen, 2016). In 2021, In 2021, the International Trade Center reported that 129 independent 

front-of-package labels cover sustainability-related aspects (Bishop et al., 2022).   

    Among these labels, scorings assign a score to a product based on certain characteristics. 

The Nutri-Score evaluates the nutritional quality of a product by attributing a letter and a color 

from A/green to E/red (Santé Publique France, 2022). Public policy-makers are very interested 

this tool as its harmonization and compulsoriness are still debating at the EU level (Gérard, 

2023). Similarly, the Eco-Score reflects a product’s environmental footprint (Askew, 2021) 

and the European Commission received a citizen initiative about a European Eco-Score 

(Pistorius & Foot, 2021). While neither of them is compulsory, certain companies or retailers 

use both almost systematically (e.g., the retailer Colruyt offers the Nutri-Score and the Eco-

Score for most of its private brand products). Yet, in a context of rising food-related diseases 

and ecological crisis, nutrition-and-sustainability-related labels have been proliferating 

(Annunziata et al. 2019; Fenko et al., 2018), and information overload tend to confuse 

consumers (Mitchell & Papavassiliou, 1999). Moreover, adding a label to another on a same 

packaging increases the likelihood of presenting opposite-valence labels to consumers (e.g., a 

Nutri-Score A and an Eco-Score E).  Therefore, despite their informing role, the profusion of 

labels may confuse consumers. 

    Combining several labels on a packaging, also called multi-labelling, is nowadays frequently 

observed, as it certainly provides advantages: it can increase the perceived value of a product 

(Dufeu et al., 2014) and therefore represents a competitive advantage for industrials. Plus, by 

displaying health-and-sustainability-related labels, multi-labelling is an opportunity for public-

policy makers to encourage healthy and sustainable food purchases (De Bauw et al., 2021).  

Unfortunately, not all eco-friendly products are healthy, and the other way around is also true. 

A plant-based meat is a sustainable alternative to meat that is not necessarily healthier (Curtain 

& Grafenauer, 2019); an avocado is an opposite example. How would consumers respond to 

labels that have different valences (i.e., one label is positively perceived, the other is not, like 
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a Nutri-Score A and an Eco-Score E)? Multiplying labels on the same packaging could, in this 

context, confuse consumers. If more retailers decide to strengthen the scoring practice or if 

public policy-makers make it compulsory, this situation may occur more frequently. 

   Consumer confusion is “a negatively valenced state of mind with emotional and cognitive 

components in which consumers lack comprehension or understanding of marketplace stimuli” 

(Fitzgerald et al., 2019, p. 308).  Confusion can be general to food consumption or specific to 

a particular product. Consumer confusion is an issue for consumers, but it also represents a 

problem for various stakeholders: first, for public-policy makers, who usually aim at helping 

consumers get clearer information (e.g., Nutri-Score), and promoting a more sustainable 

consumption. For instance, the French government will launch an Eco-Score for clothing in 

2024 (Da Sois, 2022). To cope with confusion, consumers indeed develop confusion-reduction 

strategies such as giving up on a purchase (Stanton & Paolo, 2012; Mitchell & Papavassiliou, 

1997; Mitchell et al., 2005; Lu & Gursoy, 2015). Consumer confusion could therefore prevent 

sustainable behaviours, a completely counterproductive consequence. Second, consumer 

confusion is also an issue for companies, as it harms claims’ effectiveness, product quality 

perception and firms’ credibility (Fitzgerald et al., 2019).  

    Yet, in our current state of knowledge, only three studies (i.e., De Bauw et al., 2021; Sonntag 

et al., 2023; Potter et al., 2023) compared multi-labelling (e.g., a Nutri-Score and Eco-Score 

simultaneously presented) to single-labelling (e.g., a Nutri-Score or an Eco-Score). And only 

one study compared precisely the addition of an negative-valence label to a first positive-

valence label, with a positive-valence label alone (i.e., Sonntag et al., 2023). Plus, these 

researchers measured willingness to pay but did not tackle other consumers’ behaviours (i.e., 

consumer confusion, moral satisfaction).  Therefore, we chose to compare two scorings with 

one scoring, and two similar valence scorings with two opposite valence scorings. This 

experimental setting studies the processes and identify the specific consequences of multi-

labelling (VS single-labelling), as it highlights the impact of adding a second label and not 

merely what presenting two labels at the same time on a product induces. And we decided to 

measure other variables than willingness to pay, to explain more deeply consumers’ behaviours 

towards multi-labelling. This is even more relevant as displaying at least one label has been 

increasingly common for industrials.  

   With this research, we aim at answering the following questions: how does multi-labelling 

impact consumers’ ways of processing the information and behaviours? Do consumers process 

the information differently and take different purchasing decisions, when the two labels have 
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both a positive valence VS opposite valences (a positive and a negative one)? Does the 

individual’s environmental consciousness impact the moral satisfaction that one can experience 

in case of two positive valence scorings? 

 

    In this paper, we explain the consequences of multi-labelling on purchase intentions with the 

concepts of moral satisfaction, which is the personal benefits one derives when contributing 

positively to certain causes (Andreoni, 1990, 1993) and consumer confusion. Following 

Kahneman’s system theory (2011) (i.e., two systems can be used to process the information: 

system 1 analyzes information automatically, intuitively, and fast. System 2 uses effortful and 

slow mental processes to compute the information and generate evidence-based opinion about 

things), consumers could process multi-labelling differently, via either an automatic or a 

cognitive route, according to the valences of the scorings. 

    To answer these questions, we conducted a single factor randomized controlled online 

experiment, manipulating 3 conditions. We found that (1) multi-labelling can create two types 

of consumer confusion (i.e., general to food consumption and specific to the product), (2) that 

confusion does not necessarily impact consumers’ purchase intentions, and (3) multi-labelling 

can be processed via two different routes (an automatic one and a cognitive one), according to 

the valence of the scorings. 

    We offer new insights on the research stream of multi-labelling by showing consumers’ 

cognitive and behavioural reactions to a combination of Nutri-Score and Eco-Score, comparing 

multi-scoring of similar VS different valences, and multi-scoring VS single scoring. Plus, we 

extend the literature of consumer confusion. Finally, we will bring managerial contributions, 

relevant for managers and public policy makers, in a context of health and ecological crisis. 

2. Literature review and conceptual framework 

  2.1. Labels as an information tool 

    Labels are signals (Brach et al., 2018) that can come from different sources (e.g., 

governments, NGOs, companies) and can be optional (e.g., the Nutri-Score in Europe) or not 

(e.g., a “warning” label regarding nutrition has been made compulsory for certain food products 

in Chile). Labels have two roles: first, they provide information about the quality of 

unobservable product attributes (Bauer et al., 2013). This way, they also aim at differentiating 
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products and emphasizing desirable product attributes (Golan et al., 2001). Second, labels 

provide consumers with simple heuristics to follow (Thøgersen & Nielsen, 2016), reducing 

complexity and choice overload. They help consumers manage uncertainty (Mitchell et al., 

2005; Tonkin et al., 2016) and feel more confident about their choice (Chernev et al., 2015).  

    Sustainability labels (Stein & Lima, 2021) but also nutritional labels (Crockett et al., 2018) 

influence consumers’ consumption choices. Specifically, Nutri-Score and Eco-score were 

proven efficient in encouraging consumers’ healthier (De Temmerman et al., 2021) or eco-

friendlier food choices (Weber, 2021) respectively.  

    We refer to Kahneman’s system theory (2011) to explain the way labels are processed. 

Information processing goes through two systems: On the one hand, system 1 processes 

information automatically, intuitively, and fast, without any voluntary control and effort. It 

simplifies reality and therefore creates interference effects and biases (e.g., the halo effect, the 

Florida effect, or framing effects). A label is easy to read (Thøgersen & Nielsen, 2016) and 

understand (Grunert, 2007), it is processed automatically, and then, should be processed 

through system 1.  

    On the other hand, system 2 uses effortful and slow mental processes to compute the 

information and generate evidence-based opinion about things. “An active, coherence-seeking 

System 1 suggests solutions to an undemanding System 2” (Kahneman, 2011, p.103). In sum, 

system 1 is automatic and system 2 is deliberated. Moreover, in the situation of conflicting 

information, individuals process more the information to respond to an uncomfortable state. 

This mental effort is carried out through system 2 as it is the path when effortful process occurs 

(Kahneman, 2011). Conflicting labels, as conflicting information, would require more 

processing, using system 2. Consequently, labels are processed through system 1, but we 

assume they could be analyzed through system 2 in case of opposite-valence labels on same 

packaging.  

          2.2. Multi-labelling, a good idea?  

   Multi-labelling consists in combining several labels on a product, and no consensus on its 

effectiveness has been found yet.  

    Multi-labelling may not always be the best tool to raise purchase intentions. Combining a 

nutritional traffic-light with an environmental traffic-light has been shown less effective at 

increasing purchase intentions of ecological and healthy products, than a single label (Lacroix 
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et al., 2017). Similarly, sometimes combining a Nutri-Score with an Eco-Score increases 

purchase intentions for ecological products, but not more than a single Eco-Score (Potter et al., 

2023).  

    Sirieix et al. (2013) explain the negative impact of multi-labelling: either consumers do not 

like any of the labels, or they perceive the association as contradictory. Contradiction can be 

of three types: (1) contradiction between labels’ dimensions and associated values (e.g., 

sustainability as a collective interest, and health as an individual interest), (2) contradiction 

between the labels’ content (e.g., fair-trade in developing countries and local) and (3) 

contradiction between labels’ credibility (e.g., a certified label and a private brand label). 

Perceived contradictory combination of labels can engender mistrust, lack of understanding, 

caution and disinterest. Likewise, Lacroix et al. (2017) explained their results (i.e., absence of 

increase in purchase intentions in case of multi-labelling, comparing to single-labelling) with 

the phenomenon of consumer confusion. 

   Consumer confusion is “a negatively valenced state of mind with emotional and cognitive 

components in which consumers lack comprehension or understanding of marketplace stimuli” 

(Fitzgerald et al., 2019, p. 308).  Among the food-related signals that consumers receive, there 

exist three main signals causing consumer confusion: overloading, similar and ambiguous 

information (Mick et al., 2004; Mitchell & Papavassiliou, 1999). When consumers face 

ambiguous information (e.g., dubious product claims such as “healthy”, or conflicting 

information on a same product from different sources), they tend to infer product characteristics 

that are the not the actual ones, or be unclear about the product characteristics (Mayer et al., 

1993).  

    The consequences of Consumer Confusion are manifold: cognitive, affective, behavioural 

and marketing (Chauhan & Sagar, 2021). Among them we find cognitive dissonance, affected 

information processing (Mitchell & Papavassiliou, 1999), decreased consumers’ confidence 

decision (Chernev et al., 2015) and need for various things (price stability, brands, information, 

quality certifications, simplicity in shopping and governmental regulation) (Wobker et al., 

2015). There are also consumers’ dissatisfaction (Langer et al., 2008), and loose of trust in the 

product, loose of trust in the product provider (Mitchell & Papavassiliou, 1999), loose of trust 

in the product competence, integrity and benevolence (Foxman et al., 1992) and loose of trust 

in the marketplace (Morgan & Hunt, 1994). Finally, we also find negative word-of-mouth 

(Turnbull et al., 2000), harmed labels’ informativeness (Harbaugh et al., 2011), decision 

postponement and disloyalty (Walsh et al., 2007), abandon of purchase (Wobker et al., 2015), 
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and irrational purchase decision (Mitchell & Papavassiliou, 1999). We distinguish general 

confusion from specific confusion, the former being general to food consumption while the 

latter being particular to a product.   

    To conclude, to the state of our knowledge, little research has investigated multi-labelling in 

comparison with single-labelling (De Bauw et al., 2021; Lacroix et al., 2017; Potter et al., 

2023), and no study has tackled opposite-valence (i.e., conflicting) labels in comparison with 

similar-valence labels. Plus, even if the concept of consumer confusion (or similar concepts 

such as contradictory information) has been evoked as potential explanation to the 

ineffectiveness of multi-labelling (Lacroix et al., 2017; Sirieix et al., 2013), there remains to be 

determined empirically.  

          2.3. Conceptual model  

    We saw that multi-labelling seems to be controversial as it could trigger confusion (Lacroix 

et al., 2017), which could impact purchase intentions (Wobker et al., 2015). Therefore we 

hypothesize: 

H1: An indirect effect of adding an Eco-Score with a negative valence to a Nutri-Score with a 

positive valence, compared to displaying a Nutri-Score with a positive valence only, will lower 

purchase intention through an increase in confusion (general to food consumption and specific 

to the product). 

    As previously mentioned, conflicting information is processed through system 2 

(Kahneman, 2011), therefore, if we validate this first hypothesis, we could state that this route 

is processed through system 2. 

    However, multi-labelling can sometimes be beneficial to consumers, industrials, and public-

policy makers. When it comes to consumers, this can be explained by moral satisfaction. 

Indeed, people experience moral satisfaction when they contribute to certain causes (Andreoni, 

1990, 1993). For instance, eating ethical food (such as a fair-trade product) generates moral 

satisfaction, and raises the tastiness and purchase intention of this food (Bratanova et al., 2015). 

Therefore, moral satisfaction could explain why multi-labelling can create greater value for a 

product, in case of a combination of an organic and a fair-trade label for example (Dufeu et al., 

2014). Plus, moral satisfaction can be moderated by individuals’ values, precisely: altruism 

(Bratanova et al., 2015). As altruism is positively associated with environmental concern (Xu 

et al., 2021), we hypothesize that the most environmentally concerned individuals would 
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experience moral satisfaction more than other individuals. Moreover, since an Eco-Score is an 

altruistic-oriented label (i.e., it represents a collective interest, protecting the planet) it can 

trigger moral satisfaction in case of a positive valence. Thus, we hypothesize: 

H2: An indirect effect of adding an Eco-Score with a positive valence to a Nutri-Score with a 

positive valence, compared to a Nutri-Score with a positive valence alone, on purchase 

intentions, through moral satisfaction, is moderated by environmental concern, such as the 

higher the environmental concern, the higher moral satisfaction and purchase intentions.   

    Plus, moral satisfaction can engender a halo effect (e.g., it gives rise to higher taste 

expectations, Bratanova et al., 2015), which indicates that moral satisfaction does not require 

any particular extensive cognitive process. Therefore, we can state that moral satisfaction is 

processed through system 1. Consequently, if our second is validated, we can conclude that 

this route is processed through system 1.  

Figure 1 depicts our conceptual framework. 

 

Fig.1. Conceptual framework 

 

3. Method 

3.1. Study design 

    We conducted a single-factor randomized controlled online experiment, manipulating 3 

conditions (i.e., a control condition vs. a similar-valence scoring condition vs. an opposite-
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valence scoring condition). We chose two scorings, i.e., the Nutri-Score and the Eco-Score. 

The Nutri-Score has emerged as the best control condition as it is nowadays known by most 

consumers in European countries (Ducrot et al., 2016; De Temmerman et al., 2021), and thus, 

it is more logical to add the new Eco-Score to the Nutri-Score, than the other way around. 

Concretely, the control condition consisted in the display of a positive-valence Nutri-Score 

only (i.e., Nutri-Score A). In the similar-valence scoring condition, a positive-valence Eco-

score (i.e., Eco-Score B) was displayed with the Nutri-Score A, whereas in the opposite-

valence scoring condition, a negative-valence Eco-score (i.e., Eco-Score E) was shown with 

the Nutri-Score A.  

    In line with previous research (e.g., De Bauw et al., 2021; Potter et al., 2023), we placed 

participants in a shopping context: we invited them to consider the purchase of a piece of fish. 

We chose this product because it is commonly consumed in the European Union (the average 

fish consumption per capita reached 24kg in 2018 according to EUMOFA, 2020); and is 

plausible for our experiment (fish can be correctly associated with a Nutri-Score A, and with a 

large scope of Eco-Score, including Eco-Score B and Eco-Score E). Our stimuli include the 

picture and the price of the product, the name of the fish, the weight, the scoring(s) and a fake 

brand, as inspired by real-life practices. See below figure 2 wich shows the three conditions: 

 

 

Fig. 2. The three experimental conditions 

3.2. Procedure 
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    Consent was explicitly asked, and anonymity was guaranteed at the very beginning of the 

questionnaire.  The study received ethical approval of the Université catholique de Louvain 

research ethics committee. 

    After a filter question to ensure that participants buy fish at least occasionally, they had to 

imagine that they were shopping in a store or on the website of their usual store, and looking 

for fish. We then randomly exposed them to 1 of the 3 experimental stimuli and asked them to 

consider carefully the information provided. We asked them to indicate their purchase 

intentions of the presented fish, using 2 items Likert scale (i.e., I would buy this piece of fish, I 

would recommend this fish to someone who asks my advice) from Martin & Bush (2000).  

    We then measured general confusion (i.e., confusion regarding food consumption in general) 

and specific confusion (i.e., confusion when it comes to choosing a piece of fish) using 

respectively 3 and 4 items from Walsh et al. (2007). We chose to measure general confusion 

before specific confusion to avoid a potential influence on the reported specific confusion on 

general confusion. Then, we measured the perceived conflict between the provided information 

using 3 ad hoc items adapted from Chang (2015) to be used as a manipulation check. Indeed, 

by making sure that respondents would perceive the conflict when facing a negative-valence 

scoring and a positive-valence scoring, and not any conflict in the two other conditions, we 

would confirm that perceived conflict would arise from the conflicting scorings (i.e., successful 

manipulation). In addition, we measured moral satisfaction using 3 items from Bratanova et al. 

(2015). We also measured participants’ age and gender to use them as covariates along with 

fish consumption (from “never” to “very regularly”) and environmental concern, using 3 items 

from Iqbal et al. (2021). 

    All questions used 7-point Likert scales to assess the focal constructs. Appendix 2 provides 

all scale items, as well as their measured construct reliability and average variance extracted.  

3.3. Participants 

    The data collection involved 215 participants recruited from the online panel of a marketing 

research institute. After removing the participants who failed the attention check and those 

whose responses were considered unreliable (they answered the whole survey in less than 160 

seconds), 167 respondents were considered for the analyses (47.3% women; mean age = 44 

years). Male and female were equally distributed across conditions, the average age was 27. 

Respondents did not differ in terms of age (F(2,164) = .10, ns), gender (χ(2) = .51, ns), fish 

consumption (F(2,164) = .79, ns) or environmental concern (F(2,164) = .12, ns) across the three 
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experimental conditions. Additionally, we measured the perceived conflict between the 

information provided using 3 ad hoc items adapted from Chang (2015) to be used as a 

manipulation check. 

4. Results 

    Respondents perceived the information provided as significantly more conflictual in the 

opposite-valence scoring condition than in the control condition (M = 2.89 vs. M = 2.34, t = 

1.915, p < .05). However, no difference in perceived conflict appeared between the similar-

valence scoring condition and the control condition (M = 2.62 vs. M = 2.34, t = 1.09, ns). This 

suggests successful manipulation.  

    Controlling for the respondents’ age, gender, fish consumption and environmental concern, 

ANCOVAs show that adding an opposite-valence scoring to a first scoring (compared to a 

positive-valence scoring alone) significantly increases both respondents’ general confusion 

regarding food consumption (M = 4.46 vs. M = 5.02, F(1,102) = 4.32, p = .02) and specific 

confusion regarding fish consumption (M = 4.15 vs. M = 4.47, F(1,102) = 3.05, p = .04), but 

has no influence on purchase intention (F(1,102) = .21, ns). To test the mediating influence of 

general confusion between opposite-valence scorings and specific confusion (i.e., the cognitive 

route), we conducted a mediation analysis using the recommended indirect bootstrapping 

procedure (SPSS Macro Process Model 6, 5.000 bootstrap samples; Hayes, 2012). Controlling 

for the same variables as previously, the analysis shows that opposite-valence scorings 

significantly increase general confusion (a = .61, p = .02), which, in turn, increases specific 

confusion (b = .45, p = .00). This does not extend to purchase intention (c = -.08, ns). The 

mediating effect of general confusion between opposite-valence scorings and specific 

confusion regarding fish consumption is significant (the confidence interval [.0215; .5992] 

excludes the value 0) and total, since the direct effect of opposite-valence scorings on specific 

confusion is non-significant. These findings corroborate the existence of a cognitive route when 

an opposite-valence scoring is added to a positive-valence scoring . To go further on this 

cognitive route, it is interesting to note that this combination has no influence on purchase 

intention, neither directly (M = 5.78 vs. M = 5.89, F(1,102) = .22, ns) nor through any type of 

confusion (SPSS Macro Process Model 6, 5.000 bootstrap samples; Hayes, 2012).  

    Turning to the test of the automatic route, we conducted a moderated mediation analysis 

using the recommended indirect bootstrapping procedure (SPSS Macro Process Model 7, 5.000 

bootstrap samples; Hayes, 2012). Controlling for the same variables as previously, the analysis 
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shows an interaction effect between the similar-valence scorings and respondents’ 

environmental concern (a = .20, p = .02), such that the addition of a similar-valence scoring to 

a positive-valence scoring only increases moral satisfaction among respondents scoring high 

on environmental concern (Johnson-Neyman = 5.87). In turn, moral satisfaction increases 

ecology-conscious consumers’ purchase intentions. The moderated mediation is significant 

(the confidence interval [.0128; .2225] excludes the value 0) and total, since the direct effect 

of the similar valence scorings on purchase intention is non-significant (p = .42). These findings 

corroborate the existence of an automatic route when displaying a similar-valence scoring to a 

Nutri-Score A.  

5. Discussion 

    The present research aimed at investigating the impact of multi-labelling (via the addition of 

an Eco-Score B or E to a Nutri-Score A) on food consumer behaviours. We found a positive 

relationship between the addition of an Eco-Score B to a Nutri-Score A and moral satisfaction, 

moderated by individuals' environmental concern, but this does not extend to increasing 

purchase intentions. We showed a positive relationship between adding an Eco-Score E to a 

Nutri-Score A and general consumer confusion, mediated by specific consumer confusion. 

However, this mediation does not impact purchase intentions.  

    First, we extend previous research on multi-labelling (e.g., De Bauw et al., 2021; Sonntag et 

al., 2023; Potter et al., 2023) by comparing multi-scoring with one scoring, and opposite-

valence scorings with similar-valence scorings. We integrate other concepts (i.e., moral 

satisfaction and consumer confusion), as well as other literatures (i.e., information processing) 

in the multi-labelling research.  

   We first show that two positive-valence scorings increase moral satisfaction for the most 

environmentally conscious consumers. Then we demonstrate that two opposite-valence 

scorings (a Nutri-Score A and an Eco-Score E) provoke general and specific confusion. 

Interestingly, in none of the situations did multi-labelling significantly influence purchase 

intentions. This absence of consequences on purchase intentions nuances De Bauw et al. 

(2021)’s results, as they found an increase in purchase intentions for highly nutritious food. 

However, we also complete their findings as they did not find an increase of purchase intentions 

for eco-friendly food in case of multi-labelling. Furthermore, we corroborate the findings of 

Potter et al. (2023) which indicate that combining a Nutri-Score and an Eco-Score has no 
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impact, either positive or negative, on purchase intention for sustainable or healthy products, 

compared to a single scoring (Nutri-Score or Eco-Score). Finally, we add a fourth contradiction 

type to the list of Sirieix et al. (2013) by establishing that opposite-valence scorings are a 

conflicting type of multi-labelling.  

    Second, we build on information processing theory, and particularly on Kahneman’s system 

theory (2011) by showing that similar-valence scorings stimulate the automatic processing 

route (system 1) through moral satisfaction, while conflicting scorings stimulate the cognitive 

processing route (system 2) through general and specific confusion. Multi-labelling is therefore 

processed differently according to the valences of scorings. 

    Third, we extend the literature on consumer confusion by showing that, (1), multi-labelling 

can be an antecedent of different types of consumer confusion, (2), this confusion does not 

necessarily impact consumers’ purchase intentions, and this process should be further 

investigated. 

    We develop several explanations to our results: on the one hand, the fact that two positive-

valence scorings do not impact purchase intentions may be due to the Nutri-Score A which 

already brought about high purchase intentions. This explanation could not have been made if 

we had not compared multi-labelling with only one scoring.  

    On the other hand, the fact that two opposite-valence scorings do not impact purchase 

intentions could be explained by a coping mechanism: as consumers are confused when the 

scorings have different valences (i.e., conflicting information), we can assume that consumers 

would have coped with confusion by using a heuristic, such as “as I’m confused and don’t 

know what to do, I will favour my health and buy this product even so”. Therefore, there would 

exist a trade-off in favour of the Nutri-Score, despite the important role the Eco-Score plays in 

food choices (De Bauw et al., 2022b). Indeed, consumers' food choices include trade-offs 

between different attributes such as price, taste, or nutritional content (De Bauw, 2022b), that 

sometimes lead to sacrifice some benefits (Alba et al., 1997). In particular, research showed 

that consumers may trade-off environmental benefits against individual benefits (Macdiarmid 

et al. 2021). Similarly, De Bauw et al. (2021) also explained their results (i.e., combining a 

Nutri-Score and an Eco-Score does not improve purchase intentions for products with high 

Eco-Scores) with the assumption that considering two scorings is too burdensome and gives 

rise consumers to focus only on the Nutri-Score.  



15 

    Finally, by showing that general confusion is a predictor of specific confusion, we highlight 

the existence of a consequence of general confusion, meaning that being confused regarding 

food consumption in general raises the likelihood of being confused in front of the fish product. 

Other consequences of general confusion could be investigated.  

    Consequently, to offer recommendations for public authorities and managers respectively, 

we certainly encourage the adoption of scorings as this implicitly leads producers to strive for 

always better scorings. Indeed, when products are well-rated, they certainly present a 

competitive advantage that can make companies’ sales increase and encourage consumers to 

turn towards healthier and eco-friendlier products (De Temmerman et al., 2021; Weber, 2021). 

In addition, the positive impact of scorings on sales would encourage other manufacturers to 

improve or develop products with high ratings. However, we do not recommend scorings to be 

made mandatory because it may raise the probability of displaying opposite scorings, which 

would be confusing and could have a counterproductive effect, like the trade-off between health 

and the environment. Indeed, consumers tend to favour their health over environmental benefits 

when they face such a dilemma (Macdiarmid et al. 2021). In that context, a systematic 

preference for health could be expected in case of confusion, whereas scorings are aimed at 

making consumers consider both.  

    Regarding future research: we studied multi-labelling when labels refer to two different 

domains (health and the environment), we hypothesized that the absence of consequences of 

confusion on purchase intentions was due to a trade-off between health and the environment. 

Therefore, in a situation of multi-labelling with labels referring to the same domain, the trade-

off would be less likely to occur (even if it could still exist if consumers favor one label over 

another, which we would control). A new study would confirm or infirm these hypotheses, as 

we would investigate multi-labelling when labels refer to the same domain. We precise that 

conflicting labels withing a same domain could exist. Indeed, the presence of scorings such as 

Nutri-Score and Eco-Score increases this likelihood, as they rely on scientific calculations, 

when some claims or labels are not always reliable. For example, the Haute Valeur 

Environmental label is supposed to certify the ecological practices of a company but it appears 

to be controversial, therefore, it could be combined with a bad Eco-Score. Another example 

could be the combination of a nutrition claim with a Nutri-Score E.  

We acknowledge some limits: respondents probably processed the Nutri-Score before the Eco-

Score as the former is above the latter, which makes it likely that they would have paid more 
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attention to the Nutri-Score. The experimental method implies that external factors that could 

impact consumers’ behaviours are not considered. Finally, our sample size could be bigger to 

strengthen our results. 

Conclusion: 

    To conclude, multi-labelling is likely to be increasingly used by industrials in the future, 

which raises questions about its effectiveness and relevance, notably in a context of high food 

consumption confusion. We state that multi-labelling (through the addition of an Eco-Score B 

or E to a Nutri-Score A) is a double-edged sword, that can raise moral satisfaction for ecology-

conscious consumers, in case of two-positive-valence scorings, via an automatic route; but that 

can also create confusion if scorings have opposite valences, via a cognitive route. We 

encourage manufacturers and public policy makers to implement these types of scorings, as 

consumers are eager to be informed about food attributes. However, we would advise them to 

be careful and to avoid displaying confusing information (through opposite-valence scorings), 

as confusion could be detrimental to sustainable and healthy behaviours. 
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Appendix 2: Measurement scales (confirmatory factor analysis) 

 

Variable Measurement items Factor 

loadings 

(CFA) 

α (𝝆) AV

E 

General confusion 

regarding food 

consumption 

It is more and more complicated to identify 

good food products 

.870 .867 

(.919)  

.791 

It's getting harder and harder to find your way 

around food products 

.937 

There is so much information on food products 

that one can feel more and more lost 

.859 

Specific confusion 

regarding product 

consumption 

It's hard to identify the right choice in fish .774   .830 

(.887) 

.659 

It's hard to tell the difference between fish  .845 

There are so many choices in fish that you can 

feel lost 

 .823 
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It's hard to know which fish to choose  .803 

moral satisfaction By buying this fish, I feel I am doing something 

morally right 

.782  .830 

(.887) 

.714 

By buying this fish, I feel like a better person .849 

By buying this fish, I feel like I am personally 

contributing to something better 

.900 

Environmental concern It is very important to me that the food has been 

prepared in an environmentally friendly way 

 .925  .920  

(.949) 

.861 

It is very important to me that the food is 

packaged in an environmentally friendly way 

 .933 

It is very important to me that the food has been 

produced in a way that does not disturb the 

balance of nature 

 .927 

Perceived conflict in the 

information provided 

The information on this fish is conflicting .921  .902  

(.938) 

.835 

The information on this fish is in opposition 

.927 

The information on this fish is not consistent .894 

Purchase intention 

I would recommend this fish to someone who 

asks my advice .909 .829 

(.921) 

.853 

I would buy this piece of fish 

.937  

 


