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Abstract

:

Social norms, also called social comparison nudges, have been shown to be particularly effective in promoting healthy food choices and environmentally friendly behaviors. However, there is limited evidence on the effectiveness of these nudges for promoting sustainable and climate-friendly food choices and their potential to reduce greenhouse gas emissions and support the related SDGs. The paper reports a field experiment that tests the effectiveness of two social norms in a real-life setting based on revealed preferences. The study distinguishes between the widely researched descriptive norms and guessed norms, the latter being tested in this context for the first time. While descriptive norms communicate typical patterns of behavior (e.g., 50% of canteen visitors choose vegetarian meals), guessed norms are determined by the individual’s best guess about the norm in a specific context. The results confirm a remarkable nudging effect of guessed norms: The higher the presumed proportion of vegetarian dishes sold, the lower the probability of choosing a vegetarian dish. Surprisingly, this effect is independent of the respective norm specification (meat or vegetarian norm). The paper provides advice for policy makers about when and how to use guessed norms.
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1. Introduction


The current agriculture and food production are among the most significant drivers of greenhouse gas emissions (GHG) as well as biodiversity loss, pollution, land use change, and the depletion of freshwater resources [1,2,3,4]. Animal husbandry is the source of about 14.5% of global GHG emissions [5], a figure that is even higher than the emissions of the global transport sector and that is expected to rise steeply in the future due to population growth and increasing per capita meat consumption [5]. Without changes in production technologies and consumption patterns, the environmental impacts of food production could increase by 50–90% between 2010 and 2050 [1].



A number of studies have shown that shifting human diets towards the reduced consumption of meat and dairy products holds significant GHG mitigation potential [6,7,8,9]. For example, cutting the consumption of animal products could reduce food-based emissions by almost 50% compared to a standard diet [10]. The EAT-Lancet Commission estimated that annual global GHG emissions would decrease between 4.8 and 7.7 Gt CO2 if a healthy reference diet that includes low amounts of meat or a vegan diet, respectively, were adopted compared to a business-as-usual scenario (9.8 Gt CO2) [11]. Shifting affluent/Western diets towards more plant-based nutrition would also lower the pressure on land use [7,11], the need for nitrogen [9], and phosphorous application and the use of water [12]; furthermore, it would improve health outcomes including lower risks of coronary heart disease, strokes, and cancer [13,14,15]. Besides the positive effect on Sustainable Development Goal 13 (SDG 13; climate action) other SDGs such as zero hunger (SDG 14), clean water and sanitation (SDG 6), responsible consumption and production (SDG 12), life on land (SDG 15) and life below water (SDG 14) would benefit [13].



Since consuming meat is an individual and free choice, encouraging behavioral changes toward a meat-reduced or even meat-free diet is crucial for GHG mitigation and for supporting these SDGs. In general, there are several approaches to alter consumers’ eating behavior. However, introducing emissions taxes on food or bans is politically difficult [16]. Also, consumers are often unaware of the link between the consumption of animal products and climate change (e.g., [17]). Therefore, the call for softer and politically less controversial measures, such as nudging, is becoming louder. Nudging attempts to influence consumers’ behavior in a predictable way without using bans, regulations, taxes, or other economic incentives [18]. While there are various nudging tools, the use of social norms, also called social comparison nudges, has proven particularly effective in promoting healthy food choices or environmentally friendly behaviors (e.g., [19,20,21,22,23,24,25]). There is limited evidence, however, on the effectiveness of nudges, including social norms, on sustainable and climate-friendly food choices (e.g., [26,27,28,29]) and further research is crucially needed.



This paper adds to the literature in several ways. First, studies on the effectiveness of social norms on sustainable or climate-friendly food choices often rely on stated preferences. We test the effectiveness of multiple social norms in a real-life setting based on revealed preferences conducting a field experiment in university canteens. Second, extant studies do not differentiate between different types of social norms for nudging climate-friendly consumption. We differentiate between two types of social norms, descriptive norms and guessed norms. While descriptive norms communicate typical patterns of behavior (e.g., 50% of the canteen visitors choose vegetarian meals), guessed norms are determined by the individual and vary between individuals. Third, although there is research about climate-friendly meal choices in real-life settings that tests the effects of social influences, previous studies have primarily examined the effects of descriptive social norms [29]. We are, to our best knowledge, the first to test guessed norms in the context of sustainable, particularly climate-friendly, behavior. We expect that guessed norms exert stronger effects than descriptive norms, as they imply a higher level of norm activation. The individual must actively think about the prevailing descriptive norm and presume a typical pattern of behavior. Fourth, we are the first to investigate the effects different specifications, i.e., meat vs. vegetarian norm. In sum, this paper aims to test the potential of social norms, in particular guessed norms, to nudge climate-friendly meal choices in a real-life setting and thus the potential to reduce GHG emissions and to support related SDGs.



The remainder of the paper is organized as follows. We briefly present the theoretical background of social norms and introduce the concept of guessed norms. We then present the materials and the procedure of our field experiment. Next, we describe and discuss the results based on the field experiment’s survey data. We conclude with implications for practitioners and policymakers and outline directions for future research.




2. Theoretical Background


2.1. Social Norms


Human behavior and decision making is strongly affected by the social environment [29,30,31]. Early research on social influence originating in sociology describes the social influences rather generally. For example, frame analysis looks at personal experiences, personal interactions, social interactions, as well social norms, rules, traditions, etc., to analyze sense making and the social constructions of reality [32,33]. Building on this early work, subsequent approaches in other disciplines focused on more fine-grained aspects and concepts [34,35]. Following this line of research, we explicitly focus on social norms which have been shown to have persuasive power in consumer behavior and decision making [36,37]. Norms are distinct from personal interactions, attitudes, or values, which can be private and do not necessarily affect behavior [38]. Social norms are the customary rules of conduct that guide behavior in groups and societies. They are in part sustained by the approval or disapproval of behavior [39,40]. Moreover, social norms can change and evolve over time [41].



In social psychology and behavioral economics, the effects of social norms have been studied intensively [29]. To have an impact on behavior, social norms must be salient during the decision-making process [42]. Based on this, the model of social norm activation, states that individuals must be aware of the norms in a specific social situation and must agree that the norms are relevant in this situation [43]. This is in line with empirical studies in social psychology that find stronger effects with an increasing attention to descriptive norms in the area of pro-social behavior (e.g., [44]). The model of social norm activation also accounts for individual differences in sensitivity to social norms [43].



Social norms bear a high potential to significantly affect sustainable food choice behavior, as consumers have been shown to be influenced by the presence, behaviors, and expectations of others [36,45,46]. Several studies considered the effect of social norms on sustainable consumer behavior in general (e.g., [37,39]). However, food choice situations are more challenging for norms than the choice situations in previous sustainability studies since food choices are habitual and multi-motive driven [47,48]. Although several studies have looked at the influence of social norms on healthy food choices (e.g., [49,50,51]), it is not clear whether these findings would also apply to sustainable or climate-friendly food choices. The norm is different to other food studies, because the norm does not focus on healthy food choices where the consequences center on the individual, but sustainable food choices where the consequences center on society [51]. Therefore, norms might be less effective in nudging sustainable eating compared to healthy eating. Empirical studies confirmed that norms for environmental behavior may have different and distinct effects because personal and collective interests may conflict [52,53].



In sum, social norms for changing eating behavior must overcome various barriers to have an impact [51]. The effects of social norms might be highly context dependent. Therefore, such interventions must be tested directly in the context of interest, as we do in this study.



2.1.1. Descriptive Norms


According to the focus theory of normative conduct, individuals’ behavior is guided by two types of social norms—descriptive and injunctive norms [54,55]. Each refers to a different aspect of information about behavior and consequently triggers different sources of human motivation. Descriptive norms refer to how people behave (the norms of is). As such, this type of social norm is collectively defined by the aggregation of actual behaviors, which then serves as a social proof to guide behavior. In contrast, injunctive norms (the norms of ought) refer to how people should behave [54,55,56]. The distinction between descriptive and injunctive norms is by far the most prominent and widely tested one. Both types of social norms affect consumer behavior. The consumer behavior literature has particularly reported effects of descriptive norms and we therefore rely on this type of norm [37,54,57,58].




2.1.2. Guessed Norms


In contrast to descriptive norms, guessed norms have largely been neglected in nudging studies as well as in studies on sustainable or climate-friendly behavior. We define guessed norms as inter-individually variable guesses of a certain descriptive norm. Guessed norms are based on the individuals’ beliefs and assumptions. They thus vary depending on the person’s assumptions about the general behavioral patterns. Guessing the norm implies a higher level of norm activation in comparison to just being informed about the descriptive norm, because the individual has to actively think about the prevailing descriptive norm.



Guessed norms have been studied in the field of pro-social behavior [59,60]. One study tested whether guessed norms evoke a higher level of norm activation in the context of pro-social behavior [59]. The results indicate that individuals that made a guess about peer behavior increased their pro-social behavior. This effect was due to their increased attention to the norm even though no descriptive norm was provided. Another study came to a similar conclusion [60]. Asking for a guess of the descriptive norm significantly increased donations compared to just providing the descriptive norm.



Following up on this, we compare the effect of guessed norms and descriptive norms on climate-friendly meal choices. To the best of our knowledge, the effects of guessed norms have not yet been tested with regard to climate-friendly meal choices. We expect participants that must guess the descriptive norm to be more attentive than participants that are only informed about the descriptive norm. Hence, our first hypothesis is:



Hypothesis H1. 

Guessed norms evoke more positive nudging effects on meal choices than descriptive norms.







2.2. Level of the Norm Specification


Previous research about descriptive and guessed norms has mainly focused on so called majority norms, i.e., most people’s behavior (e.g., [37,39]). In contrast, minority norms describe what fewer people do. Majority norms indicate the typical behavior in a certain situation by referring to how most people behave and thus provide consensus information [61]. According to the theories of normative social influence and conformity [62,63], descriptive majority norms are very powerful because they provide information about the predominant behavior, a standard norm, from which people do not want to diverge as they seek social approval and try to avoid disapproval [64]. Therefore, there is a strong incentive to use majority statements that imply a higher level of compliance. The most prominent study on descriptive norms relates to the reuse of hotel towels [37]. The communication of the norm “Almost 75% of guests who are asked to participate in our new resource savings program do help by using their towels more than once” in a treatment group of hotel rooms yielded in a significantly higher towel reuse rate in comparison to a standard environmental protection condition ([37], p. 474). However, studies on descriptive majority norms often rely on assertions or factually inaccurate information and consequently raise ethical concerns. Using unverifiable or false assertions might be an acceptable manipulation in lab experimental settings but is problematic in real-life setting [64].



Besides various studies confirming the positive effects of majority norms, there are some negative, unwanted effects as well. For example, informing people that an unwanted behavior is common in a specific situation may lead to an increase in this behavior instead of alerting and deterring them as intended. People may even adopt the undesired behavior although they usually seldom behaved like that through the effects of normalization [65], free riding [66] or licensing [67]. For example, informing students about heavy alcohol use on campus increased their alcohol consumption instead of decreasing it [68].



In contrast to majority norms, minority norms describe the behavior of relatively few people and by implication refer to atypical or rare behavior. The body of literature on minority norms is rather limited, although minority norms are commonly used in public communication with the intention to alarm people (e.g., regarding a low engagement in health protective behavior) (e.g., [61]). Building upon social identity theory (e.g., [69]), empirical studies find that communicating minority norms reduces the positive behavior when the identification with the reference group is high compared to communicating the majority norm of negative behavior [61]. This is in line with empirical studies in the field of health-related behavior which find that the behavior of people that identify strongly with a particular group is more influenced compared to when the identification is weak [70,71]. However, little is known about the extent of the detrimental effect of minority norms and if the direction of the effects of minority and majority norms are the same for guessed norms. We conclude that the level of the guessed norm (majority or minority or some nuances in between) could influence the individual’s meal choice. Consequently, the second hypothesis is:



Hypothesis H2. 

The level of the guessed norm affects vegetarian meal choices.






2.3. Vegetarian vs. Meat Norm Specification


The findings about majority and minority norms further raise important questions about how to design norm interventions in the area of promoting climate-friendly meal choices. While there is a widespread understanding that meat consumption has negative impacts on the environment and health, the number of people who actually eat meat-free or meat-reduced on a daily basis may be rather low, suggesting a currently low norm for vegetarian consumption (e.g., [9,14]). Many people will therefore consider meat consumption as the majority norm and vegetarian consumption as a minority norm, which could affect behavior. Consequently, we distinguish two norm specifications, a vegetarian and a meat norm specification, for the guessed norm as well as the descriptive norm. In the vegetarian norm specification, vegetarian meal choices are made salient and in the meat norm specification, meat meal choices are made salient. Therefore, our third hypothesis is:



Hypothesis H3. 

The vegetarian norm specification has a more positive effect on choosing a vegetarian meal than a meat norm specification.







3. Materials and Methods


3.1. Procedure and Treatments


We conducted a 2 (guessed vs. descriptive norm) × 3 (vegetarian specification vs. meat specification vs. control group) between-subjects field experiment in university canteens in the second week of December 2019 during the lunch break from 11 a.m. to 2 p.m. on Monday, Tuesday, Thursday, and Friday. We collaborated with the canteen operator to conduct our field experiment under the guise of an operator survey.



The natural setting offers a higher degree of external validity compared to laboratory experiments [72,73]. However, the natural setting implies some restrictions with regard to the level of standardization of the experimental design. For our experiment, this means that the guessed and descriptive norm cannot be tested at the same time in the same canteen. Testing them sequentially in the same canteen (e.g., giving the descriptive norm first and asking for a guess of it at a later time) would also have biased the results. Therefore, we conducted the field experiment in different locations at the same time to avoid treatment contamination between canteens while keeping the variation between groups due to different weekdays or specific events constant.



We ran the experiment in two canteens (about 20 min walking distance from each other) on the campus of a university in a medium-sized city. Contamination between the two canteen samples can be ruled out, because the customers are students from different fields of studies that typically stick to one of the canteens (the canteens are located near the lecture rooms of the respective fields of studies). Both canteens offer three to five dishes every day. At least two dishes are the same in both canteens and there is at least one vegetarian dish per day. Beyond the common dishes, the two canteens cater to the preferences of their typical customers; one offers a higher share of vegetarian and vegan choices. To control for differences between the customer groups, there is a control group in each canteen.



The participants were randomly assigned to the treatments and the respective versions of the flyer that contained the paper and pencil questionnaire (see Appendix A). Guessed norms were tested in canteen 1, descriptive norms in canteen 2. The questionnaires for the control groups (G1 and D1) were identical and contained questions about age, gender, and the number of canteen visits per week. The statements used for the different treatments are provided in Table 1. The values for the descriptive norm (D2, D3) were taken from the canteens’ actual sales data from the previous winter term.



The participants were recruited in front of the entrance of the canteens (see Figure 1). They were asked to take part in a questionnaire by the canteen operator and a lottery with a chance to win a 50€-voucher for the canteen. Before entering the canteen, they filled in the questionnaire, then they bought their lunch. Directly behind the cash desks, we placed two ballot boxes, one for the questionnaire of the participants who had chosen a vegan/vegetarian dish and one for the questionnaires of those who had chosen a dish with meat or fish. Our research assistants monitored the correct deposition into the ballot boxes. Only participants that had actually bought lunch and put their questionnaire in the ballot box could take part in the lottery. Only they are included in our analysis.




3.2. Sample and Data


During the experiment, the canteens sold 13,907 main dishes. One canteen sold 8700 meals (vegetarian choices: 28%) and the other canteen sold 5207 meals (vegetarian choices: 40%). A total of 1174 subjects participated in the study, 513 in canteen 1 (agemean = 23; female = 53%) and 661 in canteen 2 (agemean = 25; female = 56%). Randomization into the treatments was successful in both canteens, with approximately 32–35% of participants per treatment group (see Figure 2).



The share of selected vegan/vegetarian dishes was 62% in both control groups. For the meat descriptive norm and the vegetarian descriptive norm, we find a share of 57% vegan/vegetarian meal choices. Of the participants that received the meat guessed norm, 60% chose a vegan/vegetarian meal, while 64% in the vegetarian guessed norm group chose a vegan/vegetarian meal.




3.3. Econometric Model


We analyzed the effects of the treatments on meal choice with logistic regressions using STATA 15. The dependent variable veg takes the value 0 when the participant chose a meat or fish dish and the value 1 when she chose a vegetarian or vegan dish. The estimation of the individual probability to choose a vegetarian dish takes the following form:


  P r   v e g = 1     = F (   β 0  +  ∑  i = 1   i = k    β i   x i   )  



(1)




where   F  z  =    e z      1 +  e z        is the cumulative logistic distribution;    β 0    is the constant and the    β i    are the coefficients of the independent variables    x i   ; k is the number of independent variables.



Based on Equation (1), we specify three econometric models that differ in the number of independent variables. In Model 1, our base model, we control for age and gender, and include the categorial variable treatment with the category D1–descriptive control as the reference group. This means that the treatments’ coefficients β effect on the dependent variable can be interpreted as an effect compared to the reference group. In Model 2 and Model 3, we restrict the sample to those participants that had to guess the norm to analyze the effect on the level of the guesses on the probability to choose a vegetarian dish. Model 2 only includes the individual guesses as independent variable. In Model 3, we add the independent variables specified in Model 1 (age, gender, and treatment) and, in addition, the day of the observation to control for learning effects. We report regression coefficients β and the corresponding odds ratios. The latter can be interpreted more easily. Odds ratios below 1 indicate a lower probability of choosing a vegetarian dish with a one-unit increase in the independent variable; odds ratios higher than 1 imply a higher probability with a one-unit increase keeping all other variables constant.





4. Results


4.1. Effects of the Manipulation


Table 2 shows the results of Model 1 in which vegan/vegetarian meal choices are explained by treatment groups, age, and gender. The overall model is statistically significant (LR Chi2 = 79.39, p = 0.000). The Hosmer–Lemeshow test yields a p-value of 0.215 and therefore does not indicate lack of fit. We find no significant treatment effects. We only detect significant effects for the control variables age (ß = −0.020, p = 0.039, odds ratio = 0.980) and gender (ß = 1.011, p = 0.000, odds ratio = 2.750) indicating that younger and female participants are more likely to choose a vegan/vegetarian meal.




4.2. Effects of the Level of the Guessed Norm


While using descriptive norms vs. guessed norms as such exerted no statistically significant effect, we now examine the effects of level of the guessed norm more closely. We find an average level of stated guesses of 62.58% (SD = 15.07) for the meat norm specification and 38.91% (SD = 16.73) for the vegetarian norm specification. This means that participants in group G2 on average guessed that 38.91% of the main dishes sold in their canteen last winter term were vegetarian or vegan, whereas participants of group G3 on average guessed that 62.58% of the main dishes sold contained meat or fish. Surprisingly, these results are quite similar to the descriptive norms that were provided to the participants in the other canteen (vegetarian norm specification 44% (group D2); meat norm specification 56% (group D3)). To rule out the possibility that this result is due to participants moving between canteens, we inspect the data per day (Table 3). The stated guesses are relatively constant across days, indicating that there is no interference or learning effect.



We recoded the individual guesses of the meat norm specification into vegetarian guesses (100—individual meat guesses) for further analyses which translates into almost the same average guess of vegan/vegetarian main dishes in the two groups. The participants of the meat norm specification treatment (G3) on average guessed that 37.41% (SD = 15.07) of the main dishes sold in their canteen were vegetarian or vegan compared to 38.91% (SD = 16.73) in the vegetarian norm specification treatment (G2). The results of the t-test confirm that the norm specifications of the guessed norm (vegetarian G2 vs. meat G3) had no significant influence on the participants’ guesses about the sale of vegetarian dishes in the last winter term (t = 0.867, p = 0.387). Notably, the guesses are also at a similar level as the descriptive vegetarian norm of 44% in group D2.



We ran a logistic regression to test the effect of the level of the guessed norm on meal choices based on treatment groups G2 and G3. Table 4 shows the results of Model 2 in which vegan/vegetarian meal choices are explained by the individual guesses of the share of vegan or vegetarian main dishes sold including the recoded guesses of the share of meat dishes (see above). Model 3 contains additional control variables. The overall models are statistically significant (LR Chi2Model2 = 4.32, pModel2 = 0.010; LR Chi2Model3 = 35.77, pModel3 = 0.000). The Hosmer–Lemeshow test yields a p-value of 0.139 for Model 1 and 0.219 for Model 3, suggesting that both models fit to the data well. Model 3 has a smaller AIC (420.015) than Model 2 (451.935), which indicates that this model would be preferable to Model 2.



The coefficient for individual guesses of −0.015 in Model 2 indicates an expected decrease of 0.015 in the log odds of vegetarian choices for every one-unit increase of individual guesses. Note that an increase of one unit corresponds to a 1 percentage point increase in guesses. The p-value shows that this coefficient is significantly different from 0 (p = 0.038). To ease the interpretation of the 0.015 decrease in the log odds, we calculated the odds ratio, which is 0.986. This is the expected decrease in the odds ratio for a one unit increase in the predictor variable (individual guesses), holding all other variables in the model constant.



In Model 3, we additionally control for age, gender, vegetarian norm specification (G2), and day of the survey. The variable survey day also captures the variation in menu as the share of vegan/vegetarian dishes varies across days. Just as in Model 2, we find a significant negative effect of individual guesses on the probability to choose a vegan/vegetarian meal (ß = −0.016, p = 0.037, odds ratio = 0.984), entailing that the higher the guessed share of vegetarian dishes sold, the lower the likelihood to choose a vegetarian dish. The norm specification itself (meat vs. vegetarian) has no significant influence (ß = 0.154, p = 0.522, odds ratio = 1.167).





5. Discussion


This paper sheds light on the potential of guessed norms to nudge climate-friendly food choices in real-life settings and thus the potential to tackle climate change and support the related SDGs. While guessed norms have only been tested for pro-social behavior [59,60], we introduced guessed norms in the context of climate-friendly behavior. Specifically, we test the effect of guessed norms and contrast it with the effects of descriptive norms. We analyze how the level of the guessed norm affects actual food choices. Additionally, we investigate the effects of multiple specifications of these norms (via meat vs. vegetarian choices). The empirical findings add to the literature in several ways.



First, with regard to the effectiveness of nudging, this study shows once again that nudging climate-friendly meal choices is a challenging task (e.g., [30,51]). In particular, there is a growing literature that questions the effectiveness of social norms [30,51]. In line with these findings, the social comparison nudges used in the present study did not raise climate-friendly meal choices in general. Unlike former research on guessed norms which found that asking for a guess of the descriptive norm significantly increases pro-social behavior over just providing the descriptive norm [59,60], we find no significant general effect of the guessed norm in the context of climate-friendly food choice.



Second, we do not find that guessing the norm exerts a generally stronger effect than descriptive norms. However, related to this, a striking finding is that the average guessed share is quite similar to the descriptive norm that was provided to the participants in the other canteen and that therefore the average effect of guessed norms should be similar to the effect of a provided descriptive norm. This effect did not occur because of the experimental setup. The mixing of treatments between canteens is highly unlikely, because students of different fields of studies typically stick to one of the canteens and the canteens are 1.5 km apart. Moreover, we can rule out contamination or learning effects because the guesses are relatively constant across days. Therefore, we conclude that the descriptive norm and the guessed norm are comparable. A possible substantial explanation is the wisdom of the crowd effect, which should be tested in future studies. In contrast to other studies (e.g., [30,74,75] that conclude that consumers tend to overestimate, e.g., the amount of alcohol and cigarettes consumed by others and therefore adopt these undesired behaviors, our participants estimated the correct share but still engaged in the undesired behaviors.



Third, although we did not find a general effect for the guessed norms, a more in-depth analysis shows that guessed norms do indeed have an effect when considered in a more nuanced way. Surprisingly, the guessed norm did not have the intended positive effect on the share of vegan/vegetarian dishes sold. On the contrary, the guessed norms lead to a backfire or boomerang effect, an effect that has been found for other measures to influence food choice as well [76]. The study reveals that the higher consumers guessed the share of vegetarian dishes sold to be, the less likely they were to choose vegetarian dishes. One explanation for this effect is psychological reactance [77]. Participants may have perceived the vegetarian norm as educational and coercive. Therefore, they intentionally select the opposite, meat-containing dish. Previous studies on injunctive norms confirm that backfire or boomerang effects can occur due to reactance behavior (e.g., [78]). Recently, an empirical study confirmed that descriptive norms can lead to backfire or boomerang effects as well [30]. However, this is the first study showing that guessed norms can also lead to backfire or boomerang effects implying psychological reactance. Another potential explanation for these results is the social moral licensing effect. This means that the climate-friendly, meat-free purchasing behavior of other canteen customers may justify the participants’ own decision to consume less climate-friendly and to choose meat dishes [67,79].



Fourth, our study shows that the presentation of a norm as a meat or vegetarian norm did not influence the effect of the guessed norm. Irrespective of the norm specification (meat vs. vegetarian), guessing the norm led to the backfire or boomerang effect.



In sum, this study successfully tested guessed norms for the first time in the field of pro-environmental behavior. The results suggest that asking customers to guess the norm is not effective for promoting climate-friendly meal choices. This study once again highlights the value of field experiments, especially in the context of food choices, as small, null, or even backfiring effects for food nudging experiments are increasingly reported. Social norms must compete with other food choice motives in real-life settings which remain the main criteria in actual decision-making processes [51,72,80].




6. Limitations and Future Research


Like every empirical study, the present research has some limitations that should be addressed in future studies.



First, while some earlier studies support the effectiveness of social norms for different applications, such as towel re-use in hotels [37], we find no significant effect for informing about the descriptive norm. Further research should test whether attention effects might be relevant in such food choice situations. The non-significant findings might be due to inattentive reading of the questionnaire by our participants and consequently overlooking the descriptive norm. However, even if participants read the questionnaire carefully and norm activation was initiated, it may have been forgotten at the time of the purchase decision due to the special characteristics of real-life settings. Similar to supermarkets, canteens are a crowded and partly anonymous environment in which choices are shaped by high speed and the use of heuristics [30], implying an environment in which peripheral cognitive processing takes place [30,81]. Several studies confirm these characteristics and stress that food choices are made in less than a second [82,83] with price, taste, and former choices as the paramount reasons for the decision. This may also be an explanation for the lack of a general effect of the guessed norm, despite the higher level of norm activation. Multiple nudging field experiments on the influence of injunctive norms on sustainable meal choices confirm this finding. They find small or null effects for food nudging experiments and argue that social norms have to compete with other food choice motives like price or taste, that seem crucial in real-life settings [51]. Hence, we call for more research that disentangles the attention effects and considers further food choice motives.



Second, another important limitation is the lack of explanatory variables like the general intention to reduce meat consumption as well as attitudes or knowledge about the carbon footprint of food. We limited the number of additional questions about attitudes in the present study to avoid social desirability effects. However, further studies should include additional psychographic as well as demographic characteristics.



Third, another interesting avenue for future research are the questions of how descriptive and guessed norms develop over time, what interactions exist between both in this process, and what role the two play in the development of actual behavior [29]. Incorporating frame analysis for a meta-reflexive perspective would also strengthen future research on the roles of social norms [32,33]. Scholars may further explore the role of performativity and reflexivity in the social construction of social norms. Although the psychological process of social norm activation and social norm processing has already been investigated, it has neither been studied specifically for guessed norms nor has it been examined within a framework of formalized models [29].




7. Policy Recommendations


Several policy implications as well as practical implications can be derived based on our results. The use of nudging tools is generally considered to be a cost-effective policy und marketing instrument [84]. In response, governments around the world established behavioral insights units, so called nudge units [84]. In particular, using social norms for nudging has been promoted in the literature [37]. However, despite this widespread political interest and scientific success, critical voices are recently getting louder—showing limits and failures of nudging interventions in general and the use of social norms in particular. Previous studies on injunctive (e.g., [78]) and descriptive [30] norms have already confirmed backfire or boomerang effects. This study is the first to provide evidence that guessed norms can also lead to backfire or boomerang effects. These findings show that although social norms, and especially guessed norms, are easy, low-cost alternatives that many firms and governments could implement, they have to be applied carefully [51].



This study reveals that the level of the guessed norms strongly affects the subsequent food choices. Different to descriptive norms, the consumer determines the level of the guessed norm and therefore the policy maker and/or social marketer is faced with some uncertainty. Hence, policy makers and practitioners are well advised to be aware which level of a social norm consumers assume before they decide for a guessed nudge campaign. Market research to learn about the social norm beforehand would be necessary. Moreover, a segmentation approach might be necessary to address different consumer groups differently.



Policy makers and practitioners should be aware that supposedly low-cost nudging interventions like social norms can backfire. Implying, especially in the context of sustainable consumption, renewable energy production, or negative emissions, that interventions to promote them can actually harm progress instead. Against this background, a cost–benefit assessment of environmental policy instruments is highly relevant. A repeated evaluation of instruments is therefore indispensable. And a combination of soft instruments such as nudging and hard instruments such as taxes could also be a promising approach to fast track the shift towards pro-environmental behavior.
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Figure A1. Flyer with questionnaire D1/G1. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, age, and gender. Right page: lottery instructions. 
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Figure A2. Flyer with questionnaire D2. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age, and gender. Right page: Norm D2 and lottery instructions. 






Figure A2. Flyer with questionnaire D2. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age, and gender. Right page: Norm D2 and lottery instructions.



[image: Sustainability 13 08669 g0a2]







[image: Sustainability 13 08669 g0a3 550] 





Figure A3. Flyer with questionnaire D3. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age and gender. Right page: Norm D3 and lottery instructions. 






Figure A3. Flyer with questionnaire D3. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age and gender. Right page: Norm D3 and lottery instructions.
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Figure A4. Flyer with questionnaire G2. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age, and gender. Right page: Norm G2 and lottery instructions. 
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Figure A5. Flyer with questionnaire G3. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age, and gender. Right page: Norm G3 and lottery instructions. 






Figure A5. Flyer with questionnaire G3. Left page: “Talk to your canteen and win a 50€—canteen voucher for the canteen”; followed by questions about the amount of visits last week, eating habits, age, and gender. Right page: Norm G3 and lottery instructions.
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Figure 1. Setup of the experiment on site (from recruitment in front of the canteen to the ballot boxes at the cash desks). Notes: V = vegetarian, M = meat. 
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Figure 2. Number of observations per experimental group. 
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Table 1. Vegetarian and meat norm specifications.
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	Descriptive Norm
	Guessed Norm





	Control Group
	No Norm Presented (D1)
	No Norm to be Guessed (G1)



	Vegetarian norm
	“Did you know? On average, 44% of our canteen customers chose a vegan or vegetarian main dish during the last winter term.” (D2)
	“What do you think was the proportion of vegan or vegetarian main dishes sold in our canteen last winter term? ___% of the main dishes sold during the last winter term were vegan or vegetarian.” (G2)



	Meat norm
	“Did you know? On average, 56% of our canteen customers chose a main dish containing meat or fish during the last winter term.” (D3)
	“What do you think was the proportion of meat and fish main dishes sold in our canteen last winter term? ___% of the main dishes sold during the last winter term contained meat, sausage or fish.” (G3)
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Table 2. Results from logistic regression: Model 1.
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	Explanatory Variables
	ß
	Z-Value
	p-Value
	Odds Ratio





	Constant
	0.446
	1.51
	0.131
	1.562



	Age
	−0.020
	−2.06
	0.039 *
	0.980



	Female
	1.012
	8.08
	0.000 ***
	2.751



	Treatment

(Reference group = D1—descriptive control)
	
	
	
	



	…G1—control group
	0.029
	0.13
	0.897
	1.029



	…D2—vegetarian norm
	−0.220
	−1.08
	0.281
	0.802



	…G2—vegetarian norm
	0.110
	0.50
	0.620
	1.117



	…D3—meat norm
	−0.170
	−0.84
	0.403
	0.844



	…G3—meat norm
	−0.078
	−0.35
	0.723
	0.925



	Pseudo R2
	0.051
	
	
	



	LR Chi2
	79.39
	
	0.000 ***
	



	Hosmer & Lemeshow test
	241.48
	
	0.215
	







Notes: Dependent variable = vegan/vegetarian meal choice, * p ≤ 0.05, *** p ≤ 0.001. N = 1155.
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Table 3. Average level of guessed norm at different days.
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Meat Norm Specification

	
Vegetarian Norm Specification




	
Mean

	
SD

	
N

	
Mean

	
SD

	
N






	
Day 1

	
62.77%

	
12.39

	
44

	
38.93%

	
16.78

	
35




	
Day 2

	
62.69%

	
16.26

	
54

	
41.55%

	
19.16

	
38




	
Day 3

	
62.07%

	
16.21

	
44

	
39.20%

	
15.60

	
58




	
Day 4

	
62.85%

	
15.40

	
32

	
37.32%

	
16.58

	
37




	
Total

	
62.58%

	
15.07

	
174

	
37.20%

	
16.18

	
168 *








Notes: * The number of cases is reduced by 6 subjects in this group, as they did not provide a guess.
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Table 4. Results from logistic regression.
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Explanatory Variable

	
Model 2

	
Model 3




	
ß

	
Z-Value

	
p-Value

	
Odds Ratio

	
ß

	
Z-Value

	
p-Value

	
Odds Ratio






	
Constant

	
1.076

	
3.63

	
0.000 ***

	
2.933

	
−1.217

	
−1.46

	
0.143

	
0.296




	
Individual guesses of veg. meal choices

	
−0.015

	
−2.07

	
0.038 *

	
0.986

	
−0.016

	
−2.08

	
0.037 *

	
0.984




	
G2-Vegetarian norm specification

	

	

	

	

	
0.154

	
0.064

	
0.522

	
1.167




	
Age

	

	

	

	

	
0.062

	
2.20

	
0.028 *

	
1.064




	
Female

	

	

	

	

	
1.23

	
5.02

	
0.000 ***

	
3.425




	
Survey Day (Baseline = Day 4)

	

	

	

	

	

	

	

	




	
…Day 1

	

	

	

	

	
0.439

	
1.19

	
0.236

	
1.551




	
…Day 2

	

	

	

	

	
0.275

	
0.80

	
0.426

	
1.317




	
…Day 3

	

	

	

	

	
0.005

	
0.01

	
0.989

	
1.005




	
Pseudo R2

	
0.010

	

	

	

	
0.081

	

	

	




	
LR Chi2

	
4.32

	

	
0.010 **

	

	
35.77

	

	
0.000 ***

	




	
Hosmer & Lemeshow test

	
58.67

	

	
0.139

	

	
320.76

	

	
0.219

	




	
AIC

	
451.935

	

	

	

	
420.015

	

	

	








Notes: Dependent variable = vegan/vegetarian meal choice. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. N = 342 (G2, G3).
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