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Comparing preference for multi-dimensional multi-level  
sustainability labels of groceries across countries  

 

Abstract: 

Sustainability labels for groceries are one way to mitigate climate change caused by food pro-

duction and consumption. However, to holistically depict “sustainability”, incorporating one 

dimension (e.g., CO2 emissions) as well as using binary labels (instead of encompassing mul-

tiple levels) appears insufficient to convey the granularity of sustainability with all its affected 

dimensions (e.g., water footprint, land use). Therefore, this study examined multi-dimensional 

multi-level sustainability labels (MDMLSLs) as part of a Best-Worst Scaling experiment with 

a representative sample of n=448 Swedish and n=454 Polish consumers to identify the one 

MDMLSL that best balances the trade-off between complex information and an easy-to-un-

derstand visualization. Comparing three different MDMLSL types (aggregated score only; 

sustainability dimension only; combined) show the highest preference for combined types of 

MDMLSLs. At the level of individual labels, one label proposed in academic literature (rather 

than one used in practice) stands out as the most/second most preferred. 
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1. Introduction 

To counteract climate change, focusing on those issues that represent the most influential 

levers to do so is of particular interest. Since one quarter of anthropogenic greenhouse gases 

(GHG) are caused by the production of food items (Futtrup et al., 2021), transforming the food 

consumption patterns of eight billion people would have a tremendous impact. Moreover, the 

consequences of climate change, such as an increase in the intensity and number of extreme 

weather events (and thus, the quantity of crop failures), necessitate a more “efficient” food 

consumption, which can be achieved by food items with lower use of resources. This aspect 

becomes particularly grave given the discrepancy between an ever-growing world population 

on the one hand and this planet’s limited resources on the other hand.  

One way to successfully transform consumers’ food purchase patterns is by nudging them 

using front-of-package labels. While multi-level front-of-package labels (such as the Nu-

triScore) for indicating food items’ healthiness based on sever-al dimensions are well estab-

lished, no multi-dimensional multi-level sustainability label (MDMLSL) prevails in the food 

context yet. Currently, most labels are conceptualized binary (Weinrich & Spiller, 2016); how-

ever, focusing on multi-level labels is of particular importance, since it depicts the different 

shades of to what extent a criterion is fulfilled more granularly (e.g., free-range breeding, dif-

ferent levels of space in the barn, etc.). Most food items cannot simply be sorted into “sustain-

able” and “not sustainable” and studies indicate that consumers’ satisfaction for multi-level 

food labels is higher than for binary labels (Weinrich & Spiller, 2016). 

Apart from that, incorporating more than just one dimension becomes crucial to capture 

the sustainability impact holistically (e.g., GHG emissions, water footprint) and thus, more re-

alistically. This appears to be especially important considering the multi-facet nature of sus-

tainability. However, “despite repeated calls for the development of such a holistic label, to date 

no label represents sustainability holistically with all of its relevant dimensions” (Futtrup et al., 

2021, p. 1412). One key challenge in implementing a MDMLSL lays in translating complex 

sustainability information into labels that can easily by understood by every consumer (Futtrup 

et al., 2021). 

While some studies started investigating MDMLSs, some multi-dimensional sustainability 

labels are merging varying sustainability aspects into one aggregate score. However, this ap-

proach can dilute the potentially devastating impact of one dimension (e.g., carbon emissions) 

by calculating the impact of another dimension (e.g., water use) in a favourable manner. As a 

result, this approach provides space for environmentally harmful manipulations. In contrast, a 
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MDMLSL can address and solve these issues by indicating the degree of sustainability per 

aspect (instead of binary) as well as an aggregated score, while still outlining the impact of each 

dimension separately. This raises the research question evolves: How should a multi-dimen-

sional multi-level sustainability label (MDMLSL) be conceptualized/visualized to convey 

many sustainability information in an easily understandable manner? 

 

2. Theoretical Background and Literature Review 

Since binary sustainability labels (e.g., Fairtrade or not) fall short of addressing all facets 

of sustainability for food items (e.g., GHG emissions, water use, land use, etc.), the summary 

of previous work is focusing on multi-level and/or multi-dimensional sustainability labels in-

stead. In contrast to multi-dimensional sustainability labels, MDMLSLs do not only take into 

account various different aspects, but additional provide insights on the degree of fulfilment or 

lack thereof (Torma & Thøgersen, 2021). To clarify how MDMLSLs differ from multi-dimen-

sional only or multi-level only labels, Figure 1 visually categorizes the different types of sus-

tainability labels. 

 
Figure 1. Categories of food labels based on levels and dimensions 

(sources: Carbon rating: myemissions.co; Carbon neutral: climatepartner.com) 

 

  Focusing on multi-level sustainability labels (animal welfare), Weinrich and Spiller 

(2016) found that consumers show higher satisfaction for these types of labels compared to the 

pre-dominantly employed binary ones in Germany. Multi-level labels for carbon emissions sim-

ilarly led to more sustainable choices compared to no label in Austria (Fresacher & Johnson, 

2023). When focusing on sustainability labels covering multiple dimensions (without different 

levels), the effectiveness of these labels can be improved for some Germans, whereas these 
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types of labels would reduce the effect of preferring sustainably labelled products for Ameri-

cans (Torma & Thøgersen, 2024). Employing qualitative expert interviews, Gröfke et al. (2021) 

found that the attitude towards meta sustainability labels (with various dimensions) can be al-

tered through multi-stakeholder interactions by stakeholders from the Netherlands, Germany, 

and Belgium. Similarly, qualitative interviews with Danish, British, German, and Belgian ex-

perts revealed that food stakeholders would welcome a holistic sustainability label (Futtrup et 

al., 2021). 

Comparing multi-level with multi-dimensional labels, Neumayr and Moosauer (2021) 

showed for German consumers that eco labels work effectively, especially those in coloured 

design. Examining various dimensions using multi-level labels, Hallez et al. (2021) found that 

sustainability labels can influence Belgium consumers to purchase more sustainability-friendly 

products. Similarly, combining an aggregated label score together with information on subdi-

mensions was preferred most among Belgium consumers, which resulted in significantly higher 

eco-friendliness of consumers’ grocery basket (Vlaeminck et al., 2014). While both multi-level 

and MDMLSLs work better than none, MDMLSL even perform slightly better than multi-level 

labels (Muller et al., 2019) among French consumers. Testing different MDMLSLs indifferent 

visualizations among British consumers evinced that combining a traffic light label aggregated 

score with subdimension indicators yields lower environmental impacts (Potter et al., 2022).   

Examining the literature about multi-dimensional and/or multi-level sustainability labels 

in the food sector reveals four central limitations, which have not yet been addressed. First, 

some studies discuss different label types without testing these labels empirically (i.e., concep-

tual studies, such as Hélias et al., 2022; Kocsis & Kuslits, 2019; Leach et al., 2016; Lemken et 

al., 2021; Stein & Lima, 2022; Torma & Thøgersen, 2021). Second, some studies conduct em-

pirical studies but fail to acquire sample sizes that allow a broader generalization of findings 

(e.g., Futtrup et al., 2021; Gröfke et al., 2021; Hallez et al., 2021; Muller et al., 2019; Neumayr 

& Moosauer, 2021; Vlaeminck et al., 2014). Third, to obtain one MDMLSL that can be used in 

several (European) countries, international comparisons should be conducted to increase the 

findings’ generalizability. Fourth, some studies perform online studies only. As a result, a po-

tential self-report bias cannot be excluded. However, given the context of sustainability, a self-

report bias is very likely to occur. Therefore, this article addresses three of these four limitations 

of extant literature and empirically examines MDMLSLs with large-scaled samples across 

countries.  

While MDMLSLs should cover more than one sustainability dimension, identifying the 

most crucial ones is a debatable endeavour. According Roa-Goyes and Pickering (2024), GHG 
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such as CO2 emissions and methane are the main cause for climate change. Moreover, they are 

among the most important influences of groceries (Hallez et al., 2021), which is why they rep-

resent the most important share to calculate aggregated sustainability scores for food items 

(Vlaeminck et al., 2014). Similarly, the water footprint is among the most important dimensions 

(Hallez et al., 2021). Other research also considers GHG and water footprint as crucial deter-

minants for purchasing sustainable groceries (Grebitus et al., 2016). Various studies request 

incorporating animal welfare (Leach et al., 2016; Stein & Lima, 2022). Furthermore, including 

animal welfare takes into account a more holistic approach that goes beyond an ecological per-

spective on sustainability. As a result, we will incorporate (i) GHG emissions, (ii) water foot-

print, (iii) land use, and (iv) animal welfare. 

 

3. Method 

To identify the MDMLSL for groceries that solves the trade-off between multiple infor-

mation and an easy to understand conceptualization in the best possible way, all MDMLSLs 

currently used in industry or discussed in research are evaluated by consumers. Therefore, all 

MDMLSLs derived from literature (chapter 2) and industry were slightly adjusted to comprise 

all four dimensions – if necessary (see Table 1).  

These 14 labels can be categorised into three superordinate groups. First, some MDMLSLs 

cover multiple dimensions, but illustrate solely an aggregated score (“Aggregated Only”). Sec-

ond, other MDMLSLs outline scores for several dimensions, but omit an aggregated score (“Di-

mensions Only”). Third, some MDMLSLs combine both the score for each sustainability di-

mension together with an aggregated overall score (“Combined”). For the investigation, all la-

bels received an equal score (“B”) to make sure differences in consumers’ preferences are 

caused by the conceptualization, not by the score itself. 

A Best-Worst Scaling (BWS) experiment is conducted to find the one MDMLSL that con-

sumers are most likely to take into account when shopping for groceries. This methodological 

approach proposed by Louviere and Woodworth aims at identifying the best (and worst) option 

among similar ones (Louviere et al., 2013). However, “best” and “worst” as the two dependent 

variables may be adjusted to the specific context (Brand & Kopplin, 2023). The BWS approach 

allows a distinct discrimination among similar items, which is especially useful when it comes 

to comparing the slightly different conceptualizations of sustainability labels. Using multiple 

choice sets with different labels and varying sets, the likelihood of choosing an option can be 

calculated using Hierarchical Bayes (HB) estimation.
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Table 1. MDMLSLs used in both studies 

Type Label Source Abbreviation 

Combined 

 

Based on Potter et al. (2022); 
Recommended by Stein & Lima (2022) 

Flower Score 

 

Industry 
Planet Score 

 

Based on Vlaeminck et al. (2014); 
Recommended by Stein & Lima (2022) 10-point Score 

 

Based on Stein & Lima (2022) 
Pie chart 

 

Author’s suggestion 
Author’s proposition 

Dimensions Only 

 
Based on Hallez et al. (2021) 

Guidelines 

 

Industry;   
Recommended by Stein & Lima (2022) Eaternity 

 
Based on Leach et al. (2016) 

Table 

Aggregated Only 

 
Industry  

Eco-Score Industry 

 

Based on Weinrich & Spiller (2016) and Leach et al. 
(2016) Sustain-Rating 

 
Neumayr & Moosauer (2021) Eco-Score Research 

 
Industry 

Enviroscore 

 
Industry Eco impact 

 
Potter et al. (2022) 

Global 
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The BWS experiment was part of an online survey, which started with a scenario: one 

enters a supermarket with the intention to do groceries. Besides focusing on conventional cri-

teria, such as price and taste, one aims at taking into account the sustainability of groceries. To 

do so, one will pay attention to the sustainability label to make an informed decision. To imitate 

decisions close to reality, the labels were not explained before the choice experiment, since 

consumers will usually not receive any additional label information before purchasing. The 

BWS experiment consisted of the 14 sustainability labels (n) derived from industry and litera-

ture. For each choice task, four labels were used (m) based on recommendations from literature. 

To counteract potential order biases, each label was shown three times (k). Based on the formula 

for calculating the number of choice sets (n/m x k), a total of eleven choice sets were generated 

(Brand & Kopplin, 2023). 

Subsequent to the BWS, an anchor scaling (direct binary approach) was performed (Brand 

& Kopplin, 2023) to not only obtain relative preference (A better than B), but also absolute 

evaluations (label taken into account in general). Besides the BWS experiment, socio-demo-

graphic questions were asked as well as the control variables. 

To counteract the limitation of low sample sizes identified in the literature review, we ac-

quired a representative sample of n=448 Swedish and n=454 Polish consumers using an estab-

lished panel provider (i.e., Kantar). We selected Swedish consumers, since they are the ones 

using sustainability labels the most when shopping groceries, whereas Polish consumers have 

the lowest levels of sustainability concerns (as part of a comparison of six European countries; 

Grunert et al., 2014). The surveys were translated using double-backward translation. The final 

sample consisted of roughly 57% females (Sweden) and 50.9% (Poland), which was caused by 

aiming for a 50% gender split within each generational cohort and due to the elimination of 

speeders. The generational cohorts match the ones in the Swedish populations with deviations 

below one percent, except for those 78 years or older (-1.2% deviation) and minor deviations 

for Polish consumers (up to 1.6% from actual society).  

 

4. Results 

The results indicate significant differences between Swedish and Polish consumers’ pref-

erences. While for Swedish consumers more information is welcomed, Poles either favour most 

information (Combined) or an Aggregated Only label (see Figure 2). 
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Figure 2. Relative preference for Aggregated Only, Dimensions Only and Combined for 

Polish versus Swedish consumers (Note: **p<0.01; ***p<0.001) 

The individual label results show that the MDMLSL proposed by Potter et al. (2022) is 

preferred most (“Flower-Score”) among Swedes and second-most among Poles (Figure 3). In 

general, the group of MDMLSLs that combine both an aggregated score and displaying dimen-

sions tend to perform better than those with an aggregated score only or those without any agg- 

 

 

 
Figure 3. Absolute preference for MDMLSLs among Poles and Swedes with anchor of ‘100’ 

(Note: *p<0.05; **p<0.01; ***p<0.001) 

regated score. Accordingly, out of the five most favoured MDMLSLs, three represent such 

combined solutions (i.e., Flower-Score, Planet-Score, 10-point Score) among Swedes. Apart 
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from that, almost all labels are taken into account by Swedish and Polish consumers when 

shopping for groceries. Only the global label tested by Potter et al. (2022) will not be consid-

ered (“Aggregated Only”). 

 

5. Discussion 

To identify the one MDMLSL that handles the trade-off between many, complex infor-

mation on the one hand and being easily understandable on the other hand, this article explora-

tively investigates consumers’ preferences of several MDMLSLs for food items. Since sustain-

ability is not binary and constitutes of several different aspects (such as GHG emissions, water 

footprint), this study’s focus lays on investigating MDMLSLs. Accordingly, those MDMLSL 

are favoured, which combine displaying both an aggregated score and additional dimensions 

(“Combined”). In particular, one label proposed by research (i.e., Flower-Score; Potter et al., 

2022) yields the highest preference.  

As a result, this study corroborates the positive effect of the Flower-Score on consumers’ 

choices (Potter et al., 2022), as well as the positive evaluation by Stein and Lima (2022). More-

over, it confirms that sustainability labels with multiple dimensions and higher information 

density perform better (Muller et al., 2019). However, this contradicts findings from previous 

literature claiming that consumers prefer simple sustainability labels (Roa-Goyes & Pickering, 

2024). This discrepancy may stem from cultural differences (investigating Canadian and Ar-

gentinian consumers) compared to European countries (here: Sweden and Poland), respond-

ents’ age (18-24 years versus 18-87 years), or a combination of both. 

This study responds to the call for defining which sustainability dimensions should be in-

corporated in MDMLSLs for groceries (Stein & Lima, 2022). To reveal the one label consumers 

are most likely to take into account when shopping groceries, this article contributes by sum-

marizing the labels used in practice and those discussed in literature to disentangle the current 

“label jungle”. As a result, one specific label (Flower Score) stands out as being the most pre-

ferred. Additionally, the “Combined” group of MDMLSLs is consumers’ most favourite ones 

in Sweden and as also welcomed among Poles with the Aggregated Only labels slightly ahead.  

Apart from that, this article responds to the identified lack of empirical research on the 

effectiveness of environmental labels with varying levels of complexity (Hallez et al., 2021). 

Moreover, the findings revealed answers the call for the development of a holistic sustainability 

label with all relevant dimensions (Futtrup et al., 2021). 
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