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Abstract

:

Current food production and consumption patterns pose serious threats to our global environment. The goal of the current research is to investigate whether the presence of specific informational cues, i.e., ecological labels and nutrition labels, can improve the environmental impact of food choices. Two online experiments were carried out in which young adults were asked to select products in a grocery shop setting, and to indicate quantities (in grams) for a hypothetical one-person meal. In the first experiment (N = 142), we varied the theme (sustainability vs. nutrition vs. control) of the labels alongside the products. The labels displayed a summarized product score (i.e., the products’ actual nutri-score), but this was either presented as the nutritional score or as the ecological score of that product. In the second experiment (N = 250), we again varied this label theme as well as the level of complexity, namely interpretative (i.e., simple) vs. reductive (i.e., detailed). While the results of the first experiment revealed no impact of the labels, the results of the second experiment suggest that labels with a sustainability theme can influence young adults to compose a more sustainable meal with less meat, and with a lower carbon and blue water footprint. The labels’ level of complexity did not impact the different eating outcomes. In conclusion, while these results point to the potential use of labels with a sustainability theme, it is important to note that the results did not consistently replicate across studies and analyses and should therefore be interpreted with caution. A possible explanation for the effect of eco-themed labels might be that they trigger pro-environmental objectives during decision-making, and prime people to consider the sustainability of their food choices.
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1. Introduction


Food consumption is highly connected to sustainability. Currently, food production is responsible for approximately 26% of all greenhouse gas emissions, 50% of the habitable land use and 70% of the freshwater use [1]. Many authors have stressed the benefits of adopting a diet that is (more) sustainable, i.e., with high quantities of plant-based products and limited quantities of animal-based products (see e.g., [2,3]). Although vegetarian and vegan diets have the greatest environmental benefits, there is also much profit in less drastic shifts in dietary patterns. For instance, an increase in alternative diets, e.g., in which animal and dairy products are partially replaced by plant-based products or in which more sustainable types of meat are included, would already cause significant reductions in the use of land and water, and in the amount of GHG emissions [4]. Therefore, the promotion of such alternative diets should be a central focus to pursue environmental protection.



During recent decades, consumers have shown a growing interest in (protecting) the global environment and an increasing desire to be ‘green consumers’ [5,6,7]. Nevertheless, the consumption of unsustainable food products such as processed meats and dairy remains high. For instance, European consumers exceed the recommended intakes of these unsustainable food groups established by the World Health Organization [8,9]. Globally, developing countries also see an increase in meat consumption linked with the rise in income per capita [10]. This is also noticeable at the production side, as the supply of meat and dairy products increased considerably between 1961 and 2013 [9]. When asked, young consumers indeed claim that they often do not make sustainable food choices [11]. This gap has been documented in the literature as an attitude-behavior gap [12]: even when people have a positive attitude towards sustainability, they will not necessarily transfer this attitude into sustainable behaviors.



There are a variety of factors that influence (pro-environmental) food decision-making [13]. Much research has been devoted to the role of individual factors, including normative and behavioral beliefs [14], personal values such as egoism, altruism and biospherism [15,16], past consumption behaviors [17], situational factors such as hunger, attitudinal factors related to health and sustainability [18], and demographic variables such as age and gender [13]. While sustainability is a well-established motive for food choices [19,20], it is important that this motive is activated at point-of-purchase [21]. In addition, people are often uninformed about the environmental impact of different food products [19,22,23], and could benefit from informational cues like labels at the point-of-purchase [24]. Labels could thus trigger the right objectives at point-of-purchase and guide people towards the more sustainable choices.



However, most research on labels so far has focused on the impact of nutrition labels which inform about the nutritional value of food products [25]. A number of recent studies have investigated the role of the so-called ‘nutri-score’ nutrition label. This label, which was introduced in France in 2017, has been officially recommended by several European countries such as France, Belgium, and Spain [26]. It considers a number of nutrients to establish a summary score of a product’s nutritional value, which is represented by a color (from green to red) and a letter (from A to E). The nutri-score was found to be a reliable indicator of the nutritional quality [27], with a great potential to influence consumer understanding of product healthiness [28,29]. Moreover, a study by De Temmerman et al. (2020) showed that it can influence healthier eating intentions, and Poquet et al. (2019) demonstrated that it can improve the nutritional value of food choices. Following such promising findings, a range of politicians, public health organizations and food companies have launched a call to make the nutri-score mandatory in all countries in the European Union [30].



The success of the nutri-score label may (partly) be explained by its simple and evaluative nature. In their review, Ikonen et al. (2019) distinguish between reductive labels (e.g., guidelines daily amount label), which provide detailed, factual information on several key nutrients, and interpretative labels (e.g., nutri-score label, traffic light labels), which provide simple, evaluative information about the overall quality of a product. While it is mandatory for manufacturers to include a reductive ‘nutrition facts table’ on the back of food packages, products often also voluntarily display an interpretative nutrition label on the front of the packaging [31]. A recent systematic review [25] concluded that interpretative nutrition labels more often lead to healthier choices and consumption than reductive nutrition labels. One reason for this finding may be that interpretative labels are better at attracting consumers’ attention [32]. Moreover, consumers prefer this type of label, because they find it more appealing and easier to interpret [33].



In comparison, less research to date has focused on the impact of ecological or eco labels which inform about the environmental value of a food product, despite the major prevalence of these types of labels [34,35]. Currently, the use of eco labels is voluntary in the European Union, leading to a range of different labels being used in different countries [31,35]. These labels usually cover only one environmental attribute, such as greenhouse gas emissions, water use, waste, biodegradability, farming method, etc. For instance, the EU has introduced an official ‘organic logo’ which helps consumers identify products that are strictly organic [36]. To our knowledge, there is currently no formalized label available that provides a simple summary of the overall sustainability of a food product (e.g., with a score and/or color). A considerable number of studies have shown that European consumers find the current eco labels confusing and complicated (see e.g., [11,22,37,38]). They find it difficult to interpret numbers on eco labels, and to compare the environmental impact of different products [22,39]. In addition, consumers only have limited cognitive capacity, and can get distracted or discouraged when processing a lot of information [40]. The introduction of a single, interpretative eco label would limit the noise in the retail environment, and could aid consumer understanding. Similar to the nutri-score, such a label should consider different values to provide a summary sustainability score and should allow comparison between different food products [11,22,39].



With respect to the impact of eco labels, three experimental studies have found that (fictional) eco labels that present simple and evaluative carbon information can influence more sustainable food choices [24,41,42]. All three studies investigated the impact of one or more carbon labels on the purchase of environmental-friendly products, either in a real store or in an online web shop. To our knowledge, only the studies by Atkinson & Rosenthal (2014) and by Vlaeminck et al. (2014) have investigated the impact of a (fictional) eco label that displayed a summary sustainability score (from 1 to 10). Whereas the former found no impact of this type of label on purchase intent, the latter found that such a simplified eco label increased the sustainability of food purchases [39,43]. However, the labels were still quite detailed given that they also provided a separate evaluation of different environmental attributes (e.g., GHG emissions, energy use, land use). Given the promising findings concerning the nutri-score label, and given the desire for a similar label format in the sustainability domain [22], studies are needed that investigate the impact of an eco label that uses a simple score and a color scale to evaluate the overall environmental impact of a food product and which allows people to compare between products. Given that such an eco label does not yet exist, the current research takes the first step to investigate the potential impact of an eco-themed equivalent of the nutri-score label. This label was not based on an LCA assessment, so the scores were not a completely accurate reflection of the products’ real environmental impact value. Nevertheless, the results may inform researchers and policymakers in the further investigation and development of such a label.



The current research presents two experimental studies that investigated the impact of eco-themed labels and nutrition-themed labels on the sustainability of food choices in an online decision task. Participants were presented with an online grocery scenario, and were asked to select products and indicate quantities for a one-person meal. In the first experiment, the products were presented with (or without) an interpretative label that displayed an evaluative letter score and color. The scores varied between products, but products received the same score on the eco-themed and the nutrition-themed label. The only difference between the labels was thus the label theme (nutrition vs. sustainability). There was also a control condition without labels. We hypothesized that the eco-themed label would lead to more sustainable food choices (i.e., less meat, lower carbon and blue water footprint) compared to no labels. The presence of an eco-themed label might trigger pro-environmental objectives during decision-making, and prime participants to consider the sustainability of their choices. In that case, their choices might be based on the information provided in the labels, but also on their own knowledge and perceptions regarding the sustainability of food products. Given that sustainable choices often are healthier than non-sustainable choices [3], we studied to what extent nutrition-themed labels could influence more sustainable and healthier choices compared to the control situation. In the second study, we included an interpretative (i.e., simple, evaluative) version as well as a reductive (i.e., detailed, factual) version of the eco label and the nutrition label. We again hypothesized that the eco-themed labels would influence more sustainable choices compared to no labels. Furthermore, given the number of studies in the domain of nutrition labels [25], and one study in the domain of eco labels [39] that found that interpretative labels are more effective than reductive labels, we hypothesized that interpretative labels would lead to more sustainable choices compared to the reductive labels, as well as compared to no labels.




2. Study 1


This first experiment studied the impact of an interpretative eco label and an interpretative nutrition label on the sustainability of food choices in an online decision task.



2.1. Materials and Methods


2.1.1. Design and Procedure


The experiment consisted of a between-subjects design in which participants were randomly allocated to one of three conditions (i.e., eco-themed label, nutrition-themed label, no label). The research protocol was reviewed and approved by the university’s ethical committee.



The experiment was set up in Qualtrics, and included a choice task with an online web shop design (see Figure A1 in Appendix A). Participants received the following instructions: ‘We would like you to imagine that you are shopping online for ingredients to make a pasta dish for yourself (1 person). You can compose this meal as you like. You can add any ingredient to your shopping list, and you can select as many ingredients as you like’. A pasta dish was chosen given the many possible varieties. The shop included 30 food products from four categories, i.e., proteins (e.g., meat, fish, vegetarian meat), vegetables, pasta, and sauce. The category order was randomized between participants. We consulted the website of a famous Flemish chef (i.e., Jeroen Meus) who is known for making ‘everyday food’, and included the products from several pasta recipes. Following a meeting with members of the research team, additional products were included (e.g., plant-based protein products) to allow more variation in terms of healthiness and sustainability. Participants were able to make different types of dishes with the available products. The products were presented without packaging. Each product was presented with a product name, a product picture, a reference quantity, and with or without a label. After choosing their ingredients, participants received an overview and indicated the quantities they would use (in grams) to make the meal for themselves. To facilitate this, the weight of one serving of that product (e.g., the weight of one medium-sized mushroom, one regular-sized bowl of tomato juice) was provided. By instructing participants to imagine that they were making the meal just for themselves, we tried to reduce the influence of social norms commonly associated with ecological food decision-making [44]. Although young adults generally have positive attitudes towards sustainability, they do not always perceive support from their friends or families to buy sustainable products [12]. Moreover, by asking participants to indicate the desired quantities for a one-person meal, the outcome of this experiment more closely resembles serving choices. The study therefore differs from previous studies in the same domain that only investigated product choices [24,39,41,42].



Depending on the condition, the products were presented either with a nutrition-themed label, an eco-themed label, or without a label. The nutrition label was the nutri-score label, which is well-known in Flanders where the experiment took place [45]. This label evaluated the overall nutritional score of the products with a letter from A to E, and a color from green to red. The products in our experiment received the same scores as on the Belgian ‘Delhaize’ website [46]. Delhaize is a popular supermarket chain in Belgium, which has implemented the nutri-score on (nearly) all products. The eco label displayed the same score, but this was now presented as the overall ‘eco-score’ of that product (see Figure 1). To our knowledge, there is currently no easy method available to calculate a simple summary sustainability score of different food products. Although it is theoretically possible to calculate the Life Cycle Assessment of food products (LCA; i.e., the overall environmental impact of a product taking all different production and consumption stages into account), this method is complex and considered outside the scope of the current research. In addition, the LCA cannot be transformed to a letter score and does not allow an easy comparison between products [47]. We therefore decided to present the products’ nutri-scores as their eco-scores in the eco label condition. We realize that the eco labels are therefore not a completely accurate reflection of the products’ environmental impact. However, this method was based on the fact that healthy food products are often also sustainable [3]. Moreover, the decision to create a fictional ecological equivalent was also based on the fact that most Flemish consumers’ are acquainted with the nutri-score label and understand its meaning [45]. When confronted with new labels, it usually takes some time and effort to develop understanding. However, prior experience can facilitate the adoption process [48], which is why we chose a familiar label.




2.1.2. Participants


A convenience sample of young adults took part in the study. Young adults are in an important life stage in which they start to make more independent decisions such as which foods to buy, cook, and eat [49]. Unfortunately, this age group is at risk of making poor dietary decisions. Despite an interest in making healthy and sustainable eating choices, young adults feel inhibited to do so by factors in their physical and social environment [49]. Therefore, they are an important group to target with cues such as labels.



Participants were undergraduate students at a Flemish university. For one of their courses, the students were required to complete a weekly online assignment (unrelated to the study). At the end of one of these assignments, there was a written invitation to participate in an online study about food. They were informed that participation was voluntary and that their answers would remain anonymous. 182 students completed the assignment and received the invitation, of which 156 (response rate = 85.7%) completed the study.



Data-cleaning was carried out on this group of participants. We used boxplots to detect outlier scores on three outcome variables, i.e., the meat quantity, the carbon footprint and the blue water footprint of the composed meals. 18 participants scored at least 3 standard deviations from the mean for at least one of these variables. We checked the products and quantities that these participants had selected. We excluded 14 participants who provided highly unrealistic quantities for a one-person meal, suggesting random answering. After cleaning, 142 participants (83.0% female, M = 20.64, SD = 1.59) were included in the data-analyses. The participants had a mean self-reported BMI of 22.11 (SD = 3.23), and about 15% were overweight (n = 22; BMI > 25).




2.1.3. Measures


Label compliance score. We assigned a score to each food product corresponding with the letter score displayed alongside the product (i.e., A-score = 1, B-score = 2, C-score = 3, D-score = 4, E-score = 5). We calculated a total score based on participants’ chosen ingredients, along the same lines as Poquet et al. (2019). This score increased as participants included more ingredients, especially if they were presented with ‘inferior’ product scores. Therefore, a lower score should reflect a higher compliance with the information presented in the labels.



Meal outcomes are the other main outcomes related to the sustainability of participants’ food choices. The Food and Agricultural Organization of the UN defines sustainable diets as “diets with low environmental impacts which contribute to food and nutrition security, and to healthy life for present and future generations” [50]. The release of greenhouse gas emissions and freshwater use are ranked among the main environmental impacts of food production [1,51]. Therefore, we decided to focus on these environmental impact measures, and to calculate the total carbon footprint (in grams) and the total blue water footprint (in liters) of the meals that participants had composed. The Dutch ‘National Institute for Health and Environment’ (RIVM) defines the carbon footprint as “all greenhouse gas emissions released during the life cycle of the product”, and the blue water footprint as “all fresh water use during the cultivation of crops”. We calculated these two footprint values for the entire meal, based on the environmental impact values per 100 g of food products provided by the RIVM [51]. These values were not available for five products in our experiment (i.e., celery, asparagus, eggplant, leek, and pesto sauce). Therefore, we calculated mean carbon and blue water footprints for these five products based on the footprints of the other products in that category. In addition, we also calculated the total meat quantity (in grams) included in the participant’s meal. We also calculated four nutritional values, namely the amount of energy (in calories), fats (in grams), proteins (in grams), and sugars (in grams). Table S1 in the Supplementary Material provides an overview of the environmental and nutritional values per 100 g of the food products included in the experiment. It should be noted that this table only includes four nutritional values. It might, therefore, give a slightly different impression of the products’ overall nutritional value than the nutri-score, which takes additional values into account.



Survey questions. After the online choice task, participants answered a set of questions. The first set of questions related to participants’ attitudes towards health and sustainability, as well as personal values. We included these variables as covariates in the analyses, given that previous research has found them to be associated with pro-environmental food purchases [15]. Participants indicated their general health concern with five items [52]. An example item is ‘Living life in the best possible health is very important to me’, which was answered on a 5-point Likert-scale (ranging from ‘completely disagree’ to ‘completely agree’). Participants’ general environmental concern was measured with a short version of the new ecological paradigm scale [53]. The scale included seven items such as ‘The human being seriously abuses the environment’ and was answered on a 7-point scale (completely disagree - completely agree). Subsequently, participants’ social value orientation was measured, a concept which reflects how people relate to themselves and to others. Specifically, they indicated how important they find twelve fundamental concepts related to egoistic (e.g., authority), altruistic (e.g., equality) and biospheric (e.g., unity with nature) values on a 9-point scale (ranging from ‘I oppose that principle’ to ‘very important’) [54].



Participants also answered questions about their past food consumption behaviors, as well as perceived social norms, situational hunger, and socio-demographic variables. We included these variables as covariates, given that they have been associated with pro-environmental food purchases [17] and food label use [55,56]. To get an indication of possible vegetarian eating patterns, participants were asked ‘how many days during the past week they had eaten vegetarian (no consumption of meats or fish)’ on a scale from ‘no single day’ to ‘every day’. Participants answered the same question with respect to pescatarian eating (no consumption of meats). They also indicated how many people they usually cook for. Peer descriptive norms were measured with one item; participants indicated how much organic food they think that they eat compared to their peers on a 7-point scale (much less organic foods–much more organic foods). Participants also indicated how hungry they were during the choice task on a 4-point scale (not at all hungry–very hungry) [57]. Finally, we measured demographic variables, specifically age, gender, height, and weight. The latter two measures were used to calculate participants’ (self-reported) BMI.




2.1.4. Statistical Analyses


Analyses were carried out in SPSS 26. To investigate whether the labels influenced participants’ product choices and meal outcomes, we conducted a MANOVA (without covariates) with the label conditions as the independent variable and the label compliance score, the meat quantity, the carbon footprint and the blue water footprint of the meal as dependent variables. We investigated whether the assumptions for MANOVA were met prior to conducting the analysis. We then conducted the same analysis including the abovementioned covariates. Finally, we conducted similar analyses with the nutritional values (e.g., energy, fats, proteins and sugars) of the meals as dependent variables. The results of these analyses can be consulted in document S2 in the Supplementary Material.





2.2. Results


Table 1 provides an overview of the participants’ sociodemographic and lifestyle factors. With regard to their past food consumption, about 24% of the participants had eaten meat every single day during the week before the experiment. More than 13% had eaten vegetarian (no meat, no fish) every day, while 3% had eaten pescatarian (no meat) every day. Participants indicated that they usually cooked for only one or two people.



The MANOVA met all the assumptions (e.g., homogeneity of covariance matrices, collinearity between dependent variables, etc.), except the assumption of normal distribution. Specifically, Kolmogorov-Smirnov tests showed that the label compliance score (D(142) = 0.187, p <.000), the meat quantity (D(142) = 0.30, p < 0.000), the carbon footprint (D(142) = 0.12, p < 0.000), and the blue water footprint (D(142) = 0.08, p = 0.015) were all (somewhat) skewed to the right. The MANOVA (without covariates) revealed no significant impact of the labels on the compliance score (F(2,139) = 0.406, p = 0.667, ηp2 = 0.006), nor on the meat quantity (F(2,139) = 0.463, p = 0.63, ηp2 = 0.007), the carbon footprint (F(2,139) = 0.929, p = 0.40, ηp2 = 0.013) or the blue water footprint (F(2,139) = 1.37, p = 0.26, ηp2 = 0.019) of the meals. Table 2 provides an overview of the compliance scores and environmental values (with means and standard deviations) across the label groups. More specifically, contrary to our expectations, participants who saw the eco-themed labels did not compose a meal with less meat compared to participants who saw no labels (p = 0.37) or participants who saw the nutrition-themed labels (p = 0.88). The eco-themed labels also did not lead them to compose a meal with a lower carbon or blue water footprint compared to no labels (carbon: p = 0.23, blue water: p = 0.37) or compared to the nutrition-themed labels (carbon: p = 0.95; blue water: p = 0.45). When the outlier scores were included in the analysis, the results remained the same.



The same analysis with covariates showed that participants’ hunger was significantly associated with the different meal outcomes, i.e., the meat quantity (F(1,124) = 9.50, p = 0.003, ηp2 = 0.071), the carbon footprint (F(1,124) = 11.89, p = 0.001, ηp2 = 0.087), and the blue water footprint (F(1,124) = 4.69, p = 0.032, ηp2 = 0.036). A higher level of hunger during the experiment was associated with less sustainable choices. Past vegetarian consumption was also significantly associated with the meat quantity (F(1,124) = 14.77, p = 0.0001, ηp2 = 0.106), and the carbon footprint (F(1,124) = 4.51, p = 0.036, ηp2 = 0.035) of the meals. Specifically, a higher number of days of vegetarian eating before the experiment was associated with more sustainable choices during the experiment. The other covariates were not significantly associated with the three environmental value outcomes (p’s > 0.05). When all covariates were included, similar results were found with regard to the impact of the labels.




2.3. Discussion


The findings of the first experiment revealed no evidence that young adults make more sustainable choices when labels are presented with a sustainability theme, compared to no labels or compared to nutrition-themed labels. We also found no evidence that these labels influenced young adults to limit their choices of ‘inferior’ products. The results even seem to point to more sustainable choices being made in the (control) setting where no labels were present. One reason for this non-finding with regard to the sustainability outcomes may be that the eco-themed labels displayed the nutritional score of the products, which only resembles their actual environmental scores. Therefore, the labels were only roughly able to point participants towards the (most) sustainable options. However, the experiment included two fish products (i.e., salmon and cod), which are considered healthy, but less sustainable. Nevertheless, they received an A-score for both healthiness and sustainability. In that particular case, the eco-themed label could have falsely guided participants towards less sustainable choices. For most of the food products included in our experiments, however, there is a considerable overlap between the nutritional and sustainability values. This is also demonstrated in the results of our experiments; we found moderate to high correlations between the environmental values and the nutritional values of the composed meals (Mean r = 0.446). Given that these values were objectively measured based on participants’ product choices, they indicate an adequate similarity between the healthiness and the sustainability of the food choices made by participants. Table 1 in document S3 provides the correlations between all variables included in the study. Another reason for the non-finding may be a lack of power. Previous research found a medium-sized effect (d = 0.57) of a similar eco label format on the environmental impact of food choices compared to a no label control [39]. With 95 participants (eco label: n = 48, control: n = 47), our study only had 62% power to detect this difference at the 5% statistical significance level. Moreover, we found no evidence that the nutri-score label influenced the sustainability of the meals. We also found no evidence that this label influenced nutritional values, contrary to the findings of Poquet et al. (2019).



Regardless of the labels, participants made quite sustainable choices in the online decision task. For instance, more than one third (i.e., 36.6%) of the participants composed a meal without meat. This relatively low choice for meat could be explained by the participants’ past vegetarian consumption behaviors. Specifically, about 13% of the participants reported that they had eaten vegetarian (no meat, no fish) every single day during the week before the experiment. This is much higher than the share of vegetarians in Flanders (i.e., 3%), and even higher than the share of people who eat a vegetarian meal at least 3 times a week (i.e., 8%) [58].



These findings could be the result of a self-selection bias in our sample. Participants were all undergraduate students, and mostly female (i.e., 83%). A higher educational level and being female are both associated with a higher level of nutrition knowledge [59]. Previous studies have suggested that subjective nutrition knowledge influences people’s response to labels, such that people with low self-perceived nutrition knowledge prefer and respond more favorably to simple labels, whereas people with high self-perceived nutrition knowledge prefer more detailed labels [60,61,62]. This effect of knowledge may explain why our sample did not respond to the simple nutri-score and eco-score labels. Therefore, a follow-up experiment is needed, in which labels with different levels of complexity are introduced, and in which participants’ knowledge is taken into account.





3. Study 2


Building on study 1, we further wanted to evaluate whether labels could influence a shift towards more sustainable food choices. The second study included two different versions of the eco and nutrition labels, varying in complexity (see Table 1). Similar to the first study, there was an interpretative (i.e., simple, evaluative) version. We also introduced a reductive (i.e., detailed, factual) version. We studied the impact of the labels’ theme and complexity, as well as the potential role of participants’ nutritional and environmental knowledge.



3.1. Materials and Methods


3.1.1. Design and Procedure


An experiment with a 2 (label theme: sustainability vs. nutrition) × 2 (label complexity: interpretative vs. reductive) plus 1 control group (no label) between-subjects design was conducted. Participants were randomly assigned to one of the five groups.



The procedure was similar to the one used in study 1, with some small differences (see Figure A2 in Appendix B). First, we varied the products that participants could choose from. For instance, some additional meat products were added to the protein category, and fish products were no longer included. We also added a fifth category (i.e., cheese). The presentation of the products was similar to study 1, except that the products were now presented with packaging and price to create a more realistic decision experience. Moreover, according to a recent review, food packaging cues can play an important role in guiding food choices [25].



The products were displayed with or without a label. Table 3 provides an overview of the stimuli. Similar to the first study, there was an interpretative version of the eco label (i.e., the ‘eco-score’ label) and the nutrition label (i.e., the ‘nutri-score’ label). In addition to the procedure used in study 1, there was a reductive (i.e., detailed, factual) version, which resembled the existing ‘Guidelines Daily Amount’ nutrition label format. The reductive eco label displayed four sustainability values, i.e., the water use (in liters), the carbon footprint (in grams), the land use (in m2/year), and the nitrogen (in grams) per 100 grams of a food product. These four values were calculated for each individual product based on the data provided by the RIVM [51], and should accurately reflect the products’ environmental impact value. The reductive version of the nutrition label similarly presented four nutritional values, i.e., the energy (in calories) and the amount of saturated fats (in grams), sugar (in grams), and salt (in grams) per 100 g of that product. Given that we used existing, packaged products, we used the actual nutritional values mentioned in the nutritional table of the product. Finally, there was a control condition in which the products were displayed without labels.




3.1.2. Participants


Young adults were invited to participate via posts on a master student’s social media accounts. The posts mentioned that young adults could participate voluntarily in an online study about food. A total of 264 participants took part in the experiment. The sample size was opportunistic. We used the same data-cleaning methods as in the first study. 14 participants were excluded because they had provided quantities that were highly unlikely for a one-person meal. After cleaning, the sample was brought down to 250 participants. The average age was 21.81 years (SD = 1.54), and the sample was predominantly female (i.e., 81.6%), similar to Study 1. Participants were highly-educated, with the majority of the sample (i.e., 86.8%) having or pursuing a degree in higher education.




3.1.3. Measures


Label compliance score. The calculation of this score was similar to Study 1.



Meal outcomes. The environmental impact values, i.e., the meat quantity (in grams), the carbon footprint (in grams), and the blue water footprint (in liters) were calculated in the same way as in study 1. For six products in our experiment (i.e., red pesto sauce, green pesto sauce, 5 formaggi sauce, carbonara sauce, parmesan cheese, and feta cheese), the environmental impact values per 100 g were not available [51]. Similar to study 1, we calculated the average carbon and blue water footprint based on the footprints of the other products in that category. Finally, the nutritional values, i.e., the energy (in calories), fats (in grams), proteins (in grams), and sugar (in grams) were calculated in the same way as in study 1. Table S4 in the Supplementary Material provides an overview of the environmental and nutritional values per 100 g of the food products included in the experiment.



Survey questions. Participants’ health concern and environmental concern were measured in the same way as in study 1. Additionally, we adapted the subjective knowledge scale by Flynn and Goldsmith (1999) to measure participants’ subjective knowledge about nutrition and sustainability. They indicated to what extent they agreed with nine items, for instance “I know pretty much about healthy food/sustainable food” and “I know how to judge the quality of healthy food/sustainable food”, on a 7-point scale (ranging from ‘completely disagree’ to ‘completely agree’). Similar to Study 1, concerns about health and sustainability were included as covariates in the data-analyses. We also controlled for the subjective knowledge about nutrition and sustainability measures.



To get an idea of past consumption behaviors, we asked how often during the past week they had eaten a meal including meat (not once – multiple times per day). They also indicated how they would identify themselves with respect to meat consumption, and could choose between different categories (e.g., meat-eater, vegetarian, flexitarian). In an open question, they could also indicate food allergies. Similar to study 1, they answered how many people they usually cook for, and how hungry they were during the experiment. Lastly, demographic variables such as age and gender were measured. Similar to Study 1, all these variables were included as covariates in the data-analyses.




3.1.4. Statistical Analyses


Similar to study 1, we conducted a MANOVA (without covariates) with the interpretative label conditions (eco-score vs. nutri-score vs. control) as the independent variable and the label compliance score, the meat quantity, the carbon footprint, and the blue water footprint as the dependent variables. In addition, we also conducted a 2 (label theme: sustainability vs. nutrition) × 2 (label complexity: interpretative vs. reductive) MANOVA (without covariates) with the meat quantity, the carbon footprint, and the blue water footprint as the dependent variables. We then conducted separate analyses to compare the experimental conditions with the control condition. Significant differences were followed up using LSD post hoc tests. We investigated whether the assumptions for MANOVA were met prior to the analyses. We later controlled for the abovementioned survey variables. We conducted the same analyses with the four nutritional values (i.e., energy, fat, sugar and protein) as the dependent variables. The results of these analyses can be consulted in document S2 in the Supplementary Material.



In addition, we included participants’ level of hunger in the MANOVA as a potential moderator of the impact of the labels’ theme or complexity. We also investigated whether young adults’ nutrition or sustainability knowledge played a moderating role in the impact of the labels’ complexity (i.e., interpretative vs. reductive vs. control) on the three environmental values.





3.2. Results


Table 4 provides an overview of the participants’ sociodemographic and lifestyle factors. The majority of the participants (i.e., 64.4%) identified as meat-eaters. The remaining participants followed an alternative diet (i.e., 23.6% flexitarian, 7.6% vegetarian, 1.2% pescatarian, and 0.8% vegan). About 47% of the participants had eaten meat nearly every day during the week before the experiment, while about 10% had not eaten any meat that week. Most of the participants (i.e., 98%) indicated that they cooked at least sometimes, and that they mostly cooked for one or two people.



The MANOVA met all the assumptions, except the assumption of normal distribution. Specifically, Kolmogorov-Smirnov tests revealed that the label compliance score (D(250) = 0.10, p < 0.000), the meat quantity (D(250) = 0.15, p < 0.000), the carbon footprint (D(250) = 0.12, p < 0.000), and the blue water footprint (D(250) = 0.09, p < 0.000) did not follow a normal distribution, but were all (somewhat) skewed to the right. The first MANOVA with the interpretative labels (eco-score vs. nutri-score vs. control) as independent variables revealed no significant impact of these labels on the compliance score (F(2,152) = 0.32, p = 0.72, ηp2 = 0.004), nor on the meat quantity (F(2,152) = 1.40, p = 0.25, ηp2 = 0.018), the carbon footprint (F(2,152) = 2.25, p = 0.11, ηp2 = 0.029), or the blue water footprint (F(2,152) = 1.99, p = 0.14, ηp2 = 0.026) of the meals. However, a post-hoc analysis with LSD did reveal a significant difference between the eco-score label and the no label control group with regard to the carbon footprint (p = 0.039) and a near-significant difference with regard to the blue water footprint (p = 0.051). Similar results were found when the covariates were included in the analysis. Table 5 displays an overview of the product and meal outcomes across the interpretative label conditions.



Furthermore, the 2 × 2 MANOVA revealed that the label theme (sustainability vs. nutrition) significantly influenced the meat quantity (F(1,190) = 4.55, p = 0.034, ηp2 = 0.023), the carbon footprint (F(1,190) = 5.36, p = 0.022, ηp2 = 0.027), and the blue water footprint (F(1,190) = 7.26, p = 0.008, ηp2 = 0.037) of the meals. When covariates were included in the analysis, the results remained the same. Table 6 displays an overview of the environmental values across label themes. Specifically, compared to the nutrition-themed labels, the eco-themed labels influenced participants to compose a meal with less meat, and with a lower carbon and blue water footprint. When compared to the control group, the eco-themed labels had a significant impact on the meat quantity (p = 0.038), but not on the carbon footprint (p = 0.065) or the blue water footprint (p = 0.088). There were no significant differences between the nutrition-themed labels and the control group for all three outcome variables (p’s > 0.05). In addition, we investigated whether the significant impact of the label theme persisted when the outlier scores were included in the analysis. The 2 × 2 MANOVA with outlier scores (n = 264) indicated that this was not the case, and that the label theme no longer had a significant impact on the meat quantity (F(1,204) = 1.82, p = 0.18, ηp2 = 0.009), the carbon footprint (F(1,204) = 2.40, p = 0.12, ηp2 = 0.012) or the blue water footprint (F(1,204) = 3.15, p = 0.07, ηp2 = 0.015).



The results of the 2 × 2 MANOVA also revealed no significant impact of the label complexity (interpretative vs. reductive) on the meat quantity (F(1,190) = 0.12, p = 0.73, ηp2 = 0.001) or the carbon footprint (F(1,190) = 2.11, p = 0.45, ηp2 = 0.011). It should be noted though that the impact of the label complexity on the blue water footprint approached significance (F(1,190) = 3.80, p = 0.053, ηp2 = 0.020). When covariates were included in the analysis, the results remained the same. Table 7 displays an overview of the environmental values across label complexities. More specifically, compared to the reductive labels, the interpretative labels seemed to influence participants to compose a meal with a lower blue water footprint. When outliers were included in the analysis, the impact of the label complexity on the blue water footprint moved further away from significance (F(1,204) = 3.15, p = 0.07, ηp2 = 0.015). No significant differences emerged when comparing both label complexities with the control condition (p’s > 0.05).



Moreover, no significant interactions emerged between the labels’ theme and complexity with respect to the meat quantity (F(1,190) = 0.483, p = 0.49, ηp2 = 0.003), the carbon footprint (F(1,190) = 0.170, p = 0.68, ηp2 = 0.001), and the blue water footprint (F(1,190) = 0.783, p = 0.38, ηp2 = 0.004). Similar results emerged when covariates were included in the analysis.



Furthermore, participants’ nutrition knowledge did not moderate the impact of the nutrition labels’ complexity (interpretative vs. reductive) on the meat quantity (F(1,92) = 289, p = 0.35, ηp2 = 01), the carbon footprint (F(1,92) = 0.12, p = 0.72, ηp2 = 0.001), or the blue water footprint (F(1,92) = 0.51, p = 0.48, ηp2 = 0.005). However, different results emerged when the interpretative nutrition label (i.e., nutri-score) was compared to the control group. In that case, the impact of the nutrition labels’ complexity (nutri-score vs. control) on the meat quantity was significantly moderated by participants’ nutrition knowledge (F(1,105) = 4.38, p = 0.039, ηp2 = 0.04). Specifically, compared to the control group, the nutri-score label had a near-significant influence on people with high levels of nutrition knowledge (t = 1.79, p = 0.07) to choose less meat, but not on people with moderate (t = 0.65, p = 0.51) or low levels of nutrition knowledge (t = −0.94, p = 0.34).



The analysis also revealed that participants’ environmental knowledge did not moderate the impact of the eco labels’ complexity (interpretative vs. reductive) on the meat quantity (F(1, 94) = 0.016, p = 0.90, ηp2 = 0.0), the carbon footprint (F(1, 94) = 0.018, p = 0.89, ηp2 = 0.0), or the blue water footprint (F(1, 94) = 0.023, p = 0.88, ηp2 = 0.0). Similarly, no significant interaction effects occurred when the interpretative eco label was compared to the control group (p’s > 0.05).



Finally, a MANOVA revealed that the impact of the label theme (sustainability vs. nutrition vs. control) on the carbon footprint was moderated by participants’ level of hunger (F(2,244) = 3.29, p = 0.039, ηp2 = 0.026). More specifically, compared to the control group, the eco-themed labels influenced people who were not hungry (t = 2.88, p = 0.004), but not people who were moderately (t = 1.81, p = 0.07) or really hungry (t = −0.33, p = 0.74). Compared to the nutrition-themed labels, the eco-themed labels influenced participants who were not hungry (t = 3.02, p = 0.003) or moderately hungry (t = 2.24, p = 0.026), but did not influence participants who were really hungry (t = 0.15, p = 0.88).




3.3. Discussion


Contrary to the results of the first experiment, the results of the second experiment suggest that labels with a sustainability theme can potentially influence more sustainable choices. Exposure to these labels influenced participants to choose less meat compared to labels with a nutrition theme or compared to no labels. The eco-themed labels also influenced meals with a lower carbon and blue water footprint compared to the nutrition-themed labels, but not significantly compared to no labels. A post-hoc power analysis revealed that, based on the sample size of the experiment, there was 85% power to detect the difference between the eco label and the control group found in the study by Vlaeminck et al. (i.e., d = 0.57; 2014) at the 5% statistical significance level. In addition, when focusing more closely on the interpretative labels, we found that meals had a lower carbon (and blue water) footprint when products were displayed with the eco-score label compared to no label. In line with study 1, we found no evidence that participants complied with the scores presented in these labels. Similar to study 1, we found no evidence that nutrition-themed labels influenced the sustainability or the nutritional values of the meals.



Interestingly, we found no evidence that the labels’ complexity (i.e., interpretative vs. reductive) influenced the sustainability of participants’ food choices. The eco-themed labels seemed to have an impact regardless of whether they were interpretative or reductive. Finally, young adults’ environmental and nutrition knowledge did not play a major role in their response to the labels varying in complexity. The results did indicate, however, that the interpretative nutrition label (i.e., the nutri-score label) had some impact on how much meat was chosen, but only for young adults with high estimations of their own nutrition knowledge.





4. Study 1 and Study 2: Overview


Table 8 provides a complete overview of the environmental outcome values across Study 1 and Study 2.




5. General Discussion


The main aim of the current research was to investigate the impact of eco label formats on the environmental footprint of online grocery choices. In particular, we wanted to test the impact of an interpretative (i.e., simple, evaluative) eco label with the same format as the so-called ‘nutri-score’ nutrition label. Previous studies have shown that the nutri-score label, which uses a score and a color to evaluate the overall nutritional value of a food product, helps consumers make out the healthiness of different products [28,29], and improves healthy purchase intentions [28] and choices [63]. Many consumers desire a similar eco label format that allows them to compare the environmental impact of different food products [11,22]. However, most of the current eco labels focus on only one environmental attribute (e.g., GHG emissions, farming method, etc.), rather than on the overall environmental impact [11]. Moreover, only two studies have previously tested the impact of an eco label that uses a score to denote the total environmental impact of a product, but those labels were still quite detailed [39,43].



We conducted two experiments to investigate the impact of eco and nutrition label formats on label compliance and on the sustainability of food choices in an online decision task. The experiments provided mixed results. The findings of the first experiment revealed no evidence that simple eco and nutrition labels can influence young adults to choose fewer ‘inferior’ products, nor that these labels can influence the sustainability of food choices. In contrast, the results of the second experiment suggest that a simple eco-score label can influence more sustainable choices, i.e., with a lower carbon (and blue water) footprint, compared to no labels. In line with study 1 though, we found no evidence that participants complied to the scores in those labels. In addition, the results of the second experiment suggest that labels with a sustainability theme can influence more sustainable choices. Specifically, the young adults in our second experiment chose less meat when products were displayed with eco-themed labels, compared to nutrition-themed labels and to no labels. They also composed meals with a lower carbon and blue water footprint compared to the nutrition labels. Similar to the findings of Muller et al. (2019), the findings of our second experiment suggest that eco labels might influence more sustainable food choices, regardless of their level of complexity. It is possible that both eco label formats in our second study succeeded in triggering pro-environmental values and objectives which subsequently primed participants to pay more attention to the sustainability of their choices [21]. Their choices could then be based on the information presented in the labels, but also on their own knowledge and perceptions regarding sustainability. Although the results of our second experiment revealed that young adults composed more sustainable meals in the presence of eco-themed labels, we found no evidence that they complied to the information presented in those labels. This might suggest that the participants in our second experiment were already (somewhat) aware of the environmental impact of different food products, and that they made pro-environmental choices independent of the information presented in the labels. These findings seem to be in line with the idea brought forward in behavioral economics that eco labels can trigger (environmental, personal and social) values, and that environmental information is not the only central element in eco labelling [64]. It should be noted though that, in line with findings from previous studies [19,22,23], the participants in our second experiments estimated their own environmental knowledge to be rather low.



There are a number of possible reasons for the mixed results demonstrated by the two experiments. First of all, although the impact of eco-themed labels was investigated in both experiments, this factor comprised a smaller group of participants in the first experiment where no effect was found. Post-hoc analyses revealed that the first experiment only had 62% power to detect an effect of eco labels identified in previous research relative to no labels, while the second experiment had 85% power to detect this effect. Another difference is that participants in the second experiment showed a much higher concern for the global environment, which may point to a higher use of eco-themed labels. Furthermore, different food products were made available in both experiments. For instance, the omission of fish products in the second experiment may have had the consequence that the labels influenced participants to compose a vegetarian meal, while in the first experiment participants could also compose a (less sustainable) pescotarian meal. In addition, the package was presented to participants in the second experiment where an effect was found. This means that several front-of-pack cues such as the brand, product pictures, colors, etc. were also presented, of which we know that they can influence food-related behaviors [25]. Similarly, several previous studies that showed an effect of eco labels also included packaging as part of the stimuli [39,41,42], which was an element missing in our first experiment. Finally, we should be open to the possibility that the effect of eco-themed labels in our second experiment was a false positive. The conclusiveness of our findings is subject to some limitations. For instance, significant effects were followed up with post-hoc analyses that did not correct for multiple comparisons. In addition, it should be noted that the significant effect of the label theme in our second experiment did not persist when outlier scores were included in the analysis.



Interestingly, we found no evidence that the nutri-score label can influence the sustainability and nutritional value of young adults’ choices. This non-finding conflicts with previous experimental studies that reported that this nutrition label can influence purchase intentions [28], and improve the nutritional value of food choices [63]. One reason why we found an effect of eco-themed labels but not of nutrition-themed labels might be that consumers seem to favor eco labels over nutritional labels [65].



Moreover, we found no evidence that young adults’ environmental or nutrition knowledge played a role in their response to the labels varying in complexity. There was, however, an indication that the nutri-score label marginally influenced young adults with high levels of nutrition knowledge to compose a meal with less meat compared to no labels. This finding contrasts with suggestions made in previous research that mainly people with low levels of nutrition knowledge would prefer these simple types of labels [60,61,62]. One possible reason is that knowledge was measured in subjective terms and that some participants wrongfully estimated their level of nutrition or environmental knowledge. A review in the domain of information literacy has demonstrated a discrepancy between people’s actual and self-perceived knowledge and skills [66]. As such, people with high levels of knowledge may severely underestimate their knowledge, and vice versa. This may explain why the participants in our second experiment reported rather low levels of subjective environmental knowledge, despite reporting high levels of environmental concern. However, previous studies that found knowledge to play an important role in people’s response to labels also measured subjective knowledge [60,61,62].



The findings of the second experiment also suggest a hunger bias: the eco-themed labels no longer had an impact when people were (very) hungry during decision-making. This finding may be explained by the fact that hunger induces lower inhibitory control and more impulsive behaviors [67,68]. People who are hungry seem to favor short-term pleasures over long-term (especially altruistic) benefits such as sustainability [69]. The findings of our second study are in line with nutritional recommendations that suggest that people should be encouraged to satisfy their hunger feelings before going grocery shopping [70].



Our two experiments provide important contributions to the field. First, they contributed to the few studies that have empirically investigated the impact of eco labels on food choices. Whereas most previous studies have investigated the impact of so-called carbon labels, the current studies included a label that displayed a (so-called) overall ecological score. This study is also among the first, along with the study by Vlaeminck et al. (2014), to take different environmental values into account (i.e., carbon footprint and blue water footprint) to investigate the environmental footprint of participants’ choices. Moreover, participants provided the quantities they would use which allowed us to detect more subtle changes in the environmental-friendliness of participants’ choices. Third, our experiments add to the findings of Poquet et al. (2019) who investigated whether the nutri-score nutrition label could improve the nutritional value of snack choices. In contrast with this previous study, we found no impact of the nutri-score label on the nutritional value (or on the environmental value) of food choices. Our non-finding raises questions about the effectiveness of this label, calling for further investigations, especially considering recent calls that the nutri-score label should become mandatory in the European Union [30].



We realize that our studies are not without limitations. An important first limitation is the self-selection bias due to the use of non-probability, convenience samples. In both studies, the recruitment message mentioned food, which means that people with an interest in food may have been more likely to take part. Moreover, the sample predominantly consisted of highly-educated (female) young adults who were highly concerned about health and sustainability. Previous studies have demonstrated that gender is associated with food label use, such that women are more likely to use labels than men [55,71]. Therefore, it is unclear whether we would find a (similar) impact of eco-themed labels if males were equally present in the sample. However, we did find similar results when gender was included as a control variable. Second, our studies reflect online grocery choices, but are limited by the fact that participants made hypothetical choices; they did not pay for the products, and did not eat the meal they composed. In addition, our outcome measures should not be generalized to choices made in traditional in-store settings. Previous research has revealed, for instance, that food choices differ in online and offline contexts, such that people generally buy fewer vices online [72]. The food choices made in our experiments may therefore deviate from the in-store choices that young adults typically make. Third, the interpretative eco labels in our experiments did not display completely accurate environmental scores based on LCA assessments. In contrast, the reductive eco-themed label did display completely accurate information about different environmental attributes. This means that the interpretative and reductive labels not only differed in complexity, but also in the accuracy of the information that they displayed. However, this mimics the reality of these label formats. Contrary to reductive labels that display very detailed and accurate information, interpretative labels display summarized and simplified information. The accuracy of these labels and their ability to encourage nuanced decision-making can be questioned [73]. However, this is a trade-off to facilitate interpretation and to help consumers make quick decisions. Fourth, we asked participants to estimate the quantities they would use for a one-person meal. Although we provided reference quantities for one serving of a product, this task may have been difficult. This measure is thus prone to error, but we point out that this error was equally present in all conditions. Finally, the experiments investigated an existing label (i.e., the nutri-score label), as well as fictional labels. Unfortunately, we did not measure to what extent participants understood the different labels. However, research suggests that prior experience with labels facilitates the adoption and understanding of a new label [48]. Considering that the fictional labels closely resembled rather well-known existing labels, participants probably had little difficulty adopting and understanding them.



In conclusion, our results point to the potential use of eco-themed labels alongside food products to improve the sustainability of young adults’ dietary choices. It should be noted though that these results were not consistently replicated across studies and analyses, and that there are several factors that limit the conclusiveness of our findings. It is possible that eco-themed labels trigger pro-environmental objectives during decision-making and prime young adults’ thinking about sustainability. Based on the results of our studies, we cannot provide clear recommendations with regard to the type of information that should be presented on these eco-themed labels. Moreover, our finding concerning hunger bias highlights the value of a message or intervention that influences people to satisfy their hunger feelings before going grocery shopping. Finally, although our two studies do not suggest that (both simple and detailed) nutrition labels are a successful strategy to promote more sustainable and healthier eating choices, this should be taken lightly given the findings from many previous studies that (mainly simple) nutrition labels do influence healthier eating outcomes [25].



In the future, there should be more empirical investigations into the effectiveness of eco labels differing in complexity. These studies should include a more varied sample with more male participants, and participants with varying levels of educational status and environmental concern. These studies should also include labels with accurate environmental information based on LCA assessments. Moreover, future studies should not only focus on the information displayed in eco labels, but they should also consider the role of (personal, social, and environmental) values and objectives triggered by those labels. Furthermore, even though our findings did not reveal that participants’ subjective knowledge played a role in their response to the labels, previous studies have shown that this can be the case. Future studies should therefore also investigate to what extent participants actually understand these labels. Moreover, they could include non-hypothetical choices, for instance by asking participants to pay for (a part of) the ingredients. Furthermore, future studies could investigate the impact of providing both nutritional and environmental information alongside food products. It would be interesting to see whether this approach adds to the impact of a single label presence, or whether this causes issues like information overload or dilution effects [64,74]. Finally, given that our experiments were among the first to investigate the impact of the nutri-score label on food choices, more empirical research on this topic is warranted.








Supplementary Materials


The following are available online at https://www.mdpi.com/2071-1050/13/5/2474/s1, Table S1: Overview of the environmental and nutritional values per 100 g of the food products included in Study 1. Document S2: Additional results of Study 1 and Study 2. Document S3: Correlation matrices of variables included in Study 1 and Study 2. Table S4: Overview of the environmental and nutritional values per 100 g of the food products included in Study 2.





Author Contributions


Conceptualization, L.H. and T.S.; methodology, L.H. and T.S.; formal analysis, L.H.; data curation, L.H.; writing—original draft preparation, L.H.; writing—review and editing, Y.Q., F.B. and T.S.; visualization, L.H.; supervision, T.S. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Ethics Committee of KU Leuven (protocol code: G-2019 11 1843, date of approval: 25/11/19).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The datasets are openly available, and be consulted via https://osf.io/wq29a/?view_only=d20c26759176470e8114ccf222e7fa5f.




Acknowledgments


We would like to thank the master student (Katrien Duchène) for her help with the data collection and analysis. We would also like to thank the young adults who took part in our two experiments.




Conflicts of Interest


The authors declare no conflict of interest.




Disclosure of Data Collection and Analysis


All measures, conditions, data exclusions, as well as information regarding the determination of sample sizes have been reported in the manuscript.





Appendix A




[image: Sustainability 13 02474 g0a1a 550][image: Sustainability 13 02474 g0a1b 550][image: Sustainability 13 02474 g0a1c 550] 





Figure A1. Example of web shop stimuli across different conditions in Study 1. 






Figure A1. Example of web shop stimuli across different conditions in Study 1.
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Figure A2. Example of web shop stimuli across different conditions in Study 2. 






Figure A2. Example of web shop stimuli across different conditions in Study 2.
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Figure 1. Label stimuli used in Study 1. (a) Nutrition label and (b) Eco label. 
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Table 1. Participants’ sociodemographic and lifestyle factors.
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	Factor
	M
	SD





	Age
	20.64
	1.59



	BMI
	22.11
	3.23



	Health concern (5-point scale)
	3.64
	0.57



	Environmental concern (7-point scale)
	4.19
	0.41



	Egoistic values (9-point scale)
	5.19
	1.14



	Altruistic values (9-point scale)
	7.92
	0.96



	Biospheric values (9-point scale)
	7.39
	1.19



	Peer descriptive norm (7-point scale)
	4.48
	1.44



	Hunger (4-point scale)
	1.58
	0.78










[image: Table] 





Table 2. Compliance scores and environmental values across label groups
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Outcome

	
Label

	
M

	
SD

	
N






	
Label compliance score

	
Interpretative eco label

	
10.61

	
4.25

	
47




	
Interpretative nutrition label

	
10.20

	
3.68

	
48




	
No label (control)

	
9.89

	
3.75

	
47




	
Meat quantity

(in grams)

	
Interpretative eco label

	
78.29

	
84.63

	
47




	
Interpretative nutrition label

	
80.93

	
87.69

	
48




	
No Label (control)

	
65.11

	
84.80

	
47




	
Carbon footprint

(in grams)

	
Interpretative eco label

	
3764.63

	
2065.30

	
47




	
Interpretative nutrition label

	
3791.85

	
2096.97

	
48




	
No Label (control)

	
3266.39

	
2160.72

	
47




	
Blue water footprint

(in liters)

	
Interpretative eco label

	
114.13

	
54.60

	
47




	
Interpretative nutrition label

	
106.23

	
47.22

	
48




	
No Label (control)

	
96.81

	
50.17

	
47
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Table 3. Label stimuli used in study 2.
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Label Complexity

	
Label Theme






	

	
Sustainability

	
Nutrition




	
Interpretative

	
 [image: Sustainability 13 02474 i001]

	
 [image: Sustainability 13 02474 i002]




	
Reductive
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Table 4. Participants’ sociodemographic and lifestyle factors.
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	Factor
	M
	SD





	Age
	21.81
	1.54



	Health concern (5-point scale)
	3.63
	0.54



	Environmental concern (7-point scale)
	5.30
	0.79



	Subjective nutrition knowledge (7-point scale)
	4.41
	1.05



	Subjective environmental knowledge (7-point scale)
	3.38
	1.06



	Hunger (4-point scale)
	2.08
	1.17
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Table 5. Compliance scores and environmental values across interpretative label groups.
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Outcome

	
Label

	
M

	
SD

	
N






	
Label compliance score

	
Interpretative eco label

	
14.02

	
5.43

	
46




	
Interpretative nutrition label

	
13.47

	
4.43

	
53




	
No label (control)

	
14.19

	
4.83

	
56




	
Meat quantity

(in grams)

	
Interpretative eco label

	
99.89

	
98.16

	
46




	
Interpretative nutrition label

	
121.04

	
101.98

	
53




	
No label (control)

	
132.05

	
91.78

	
56




	
Carbon footprint

(in grams)

	
Interpretative eco label

	
3767.88

	
2342.41

	
46




	
Interpretative nutrition label

	
4459.54

	
2290.30

	
53




	
No label (control)

	
4745.98

	
2426.59

	
56




	
Blue water footprint

(in liters)

	
Interpretative eco label

	
93.24

	
35.67

	
46




	
Interpretative nutrition label

	
103.86

	
36.00

	
53




	
No label (control)

	
108.50

	
44.04

	
56
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Table 6. Environmental values across label theme groups.
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Outcome

	
Label Theme

	
M

	
SD

	
N






	
Meat quantity

(in grams)

	
Sustainability

	
97.19

	
95.53

	
98




	
Nutrition

	
127.91

	
107.52

	
96




	
No label (control)

	
132.05

	
91.78

	
56




	
Carbon footprint

(in grams)

	
Sustainability

	
3968.60

	
2474.59

	
98




	
Nutrition

	
4763.11

	
2572.23

	
96




	
No label (control)

	
4745.98

	
2426.59

	
56




	
Blue water footprint

(in liters)

	
Sustainability

	
96.55

	
39.88

	
98




	
Nutrition

	
111.30

	
42.06

	
96




	
No label (control)

	
108.50

	
44.04

	
56
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Table 7. Environmental values across label complexity groups.
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Outcome

	
Label Complexity

	
M

	
SD

	
N






	
Meat quantity

(in grams)

	
Interpretative

	
111.21

	
100.27

	
99




	
Reductive

	
113.63

	
105.38

	
95




	
No label (control)

	
132.05

	
91.78

	
56




	
Carbon footprint

(in grams)

	
Interpretative

	
4138.17

	
2328.74

	
99




	
Reductive

	
4594.77

	
2751.39

	
95




	
No label (control)

	
4745.98

	
2426.59

	
56




	
Blue water footprint

(in liters)

	
Interpretative

	
98.92

	
36.06

	
99




	
Reductive

	
108.98

	
46.18

	
95




	
No label (control)

	
108.50

	
44.04

	
56
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Table 8. Compliance scores and environmental values across label groups in Study 1 and Study 2.
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Study 1

	
Study 2




	
Outcome

	
Label Group

	
M

	
SD

	
N

	
M

	
SD

	
N






	
Label compliance score

	
Interpretative eco label

	
10.61

	
4.25

	
47

	
14.02

	
5.43

	
46




	
Interpretative nutrition label

	
10.20

	
3.68

	
48

	
13.47

	
4.43

	
53




	
Reductive eco label

	
-

	
-

	
-

	
-

	
-

	
-




	
Reductive nutrition label

	
-

	
-

	
-

	
-

	
-

	
-




	
No label (control)

	
9.89

	
3.75

	
47

	
14.19

	
4.83

	
56




	
Meat quantity

(in grams)

	
Interpretative eco label

	
78.29

	
84.63

	
47

	
99.89

	
98.16

	
46




	
Interpretative nutrition label

	
80.93

	
87.69

	
48

	
121.03

	
101.98

	
53




	
Reductive eco label

	
-

	
-

	
-

	
94.80

	
94.04

	
52




	
Reductive nutrition label

	
-

	
-

	
-

	
136.40

	
114.64

	
43




	
No label (control)

	
65.11

	
84.80

	
47

	
132.05

	
91.78

	
56




	
Carbon footprint (in grams)

	
Interpretative eco label

	
3764.63

	
2065.30

	
47

	
3767.88

	
2342.41

	
46




	
Interpretative nutrition label

	
3791.85

	
2096.97

	
48

	
4459.54

	
2290.30

	
53




	
Reductive eco label

	
-

	
-

	
-

	
4146.16

	
2595.56

	
52




	
Reductive nutrition label

	
-

	
-

	
-

	
5137.28

	
2865.59

	
43




	
No label (control)

	
3266.39

	
2160.72

	
47

	
4745.98

	
2426.59

	
56




	
Blue water footprint

(in liters)

	
Interpretative eco label

	
114.13

	
54.60

	
47

	
93.24

	
35.67

	
46




	
Interpretative nutrition label

	
106.23

	
47.22

	
48

	
103.86

	
36.00

	
53




	
Reductive eco label

	
-

	
-

	
-

	
99.48

	
43.39

	
52




	
Reductive nutrition label

	
-

	
-

	
-

	
120.48

	
47.33

	
43




	
No label (control)

	
96.81

	
50.17

	
47

	
108.50

	
44.04

	
56
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