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Social norm appeals have been proven successful in promoting sustainable behavior that most people engage in. However, research on the effectiveness of social norm appeals in promoting sustainable behavior performed by a numerical minority of people is lacking. This systematic review aimed to examine empirical studies that applied social norm appeals and to elaborate on how social norm appeals could be effectively designed to foster sustainable minority behaviors. Thirty-six articles, including 54 studies, applying social norm interventions to promote sustainable minority behavior were compiled and discussed, with a particular focus on the methodology and operationalization of social norm appeals. The results showed that static descriptive minority social norm appeals might not be effective in promoting sustainable behavior. Nevertheless, there appeared to be differences depending on the strength of the norm and the environmental attitudes of the population. However, using injunctive and dynamic descriptive social norm appeals appear promising approaches because these appeals are less prone to undesirable effects. Nevertheless, it could be problematic if injunctive and descriptive social norm appeals are not aligned, but results are inconclusive. For practitioners, emphasizing social change and highlighting majority approval are simple, low-cost strategies with great potential to induce compliance and encourage sustainable minority behavior without running the risk of backfire effects.
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Introduction

Mitigating the climate crisis is a global challenge facing all individuals, nations, and economic sectors (United Nations, 2015). Despite international arrangements, such as the Paris Agreement to combat climate change and its negative impacts, anthropocentric contributions to greenhouse gas emissions are far beyond the defined targets (Fell and Traber, 2020; IPCC, 2021). Households are estimated to be responsible for up to 72% of global emissions (Hertwich and Peters, 2009). Therefore, changing individual consumption behavior remains a critical, contemporary ambition (Fell and Traber, 2020).

In behavioral sciences, one of the most important interventions to change behavior in general and to motivate sustainable behavior in particular is the use of social norm appeals (Rhodes et al., 2020; Cialdini and Jacobson, 2021). Social norm interventions can be subtle, simple, low-cost, and effective ways to encourage compliance (Mortensen et al., 2019; Rhodes et al., 2020). Social norm appeals attempt to change behavior by modifying the prevailing view that a particular behavior is more prevalent or has gained wide approval in a certain social context (Mortensen et al., 2019; Rhodes et al., 2020; Cialdini and Jacobson, 2021).

According to the focus theory of normative conduct, descriptive social norm appeals (DSNAs) provide information about the proportion of people who engage in the target behavior, while injunctive social norm appeals (ISNAs) describe the proportion of people approving of the behavior within a reference group (Cialdini et al., 1991; Goldstein et al., 2008; Schultz et al., 2007). Several meta-analyses have shown that both types of social norm appeals are effective in promoting sustainable behavior when implemented and approved by a numerical majority of people (Cialdini et al., 1991; Abrahamse and Steg, 2013; Poškus, 2016; Farrow et al., 2017; Rhodes et al., 2020).

However, measures to protect the environment and sustainable habits are often new behaviors that may only be exhibited initially by a numerical minority of people (e.g., Brechin and Bhandari, 2011; European Commission, 2020, 2021; Passafaro, 2020; de Groot, 2022). When the targeted behavior is not prevalent, DSNAs run the risk of undesirable boomerang or backfire effects when people learn that their (undesirable) behavior is the norm (Reno et al., 1993; Loschelder et al., 2019). In this case, normative information can produce the opposite of what a communicator intends (Cialdini, 2003; Schultz et al., 2007; Richter et al., 2018; Berger, 2021). However, recent studies have used dynamic DSNAs to present behavior as a growing trend that more and more people are following to prevent such undesirable effects (Sparkman and Walton, 2017; Mortensen et al., 2019).

At the same time, environmental issues have received increasing attention in politics and the mass media, and different studies have shown a high awareness of climate change in large parts of the world population (Brechin and Bhandari, 2011; Lee et al., 2015; Baiardi and Morana, 2021; Andre et al., 2024). Most people see climate change and sustainability as important problems, and the majority appear to have realized that something must be done to protect the environment (Baiardi and Morana, 2021; Economist Intelligence Unit, 2021; Andre et al., 2024). Therefore, people seem to approve of sustainable behavior in general and of specific actions, but they do not yet adapt their own behavior to the same extent. Thus, the initial situation for new sustainable behaviors would often include a collective injunctive majority social norm (most people approve of sustainable behaviors) and a collective descriptive minority social norm (only a few people engage in the behavior).

Given these circumstances, the purpose of the present research was to determine how social norm appeals can be used effectively to activate social norms with the aim of promoting sustainable behaviors performed by a numerical minority of people. To do so, this systematic review investigated previous empirical studies that applied social norm appeals to promote sustainable minority behaviors and elaborates on how they could be effectively designed to foster sustainable minority behaviors. Several reviews and meta-analyses have already focused on social norm interventions in general (Rimal and Lapinski, 2015; Chung and Rimal, 2016; Legros and Cislaghi, 2020; Lutkenhaus et al., 2023) and to promote environment-friendly behaviors (Bergquist et al., 2020; Miller and Prentice, 2016; Poškus, 2016; Farrow et al., 2017; Yamin et al., 2019; Rhodes et al., 2020; Saracevic and Schlegelmilch, 2021; Helferich et al., 2023). However, they did not explicitly focus on minority behaviors which is why the results have only limited applicability within the context of sustainability specifically. Moreover, this literature review provides a qualitative focus and discussion of methodological variances which complements meta-analytical studies. Since there is great variability in the study designs, a narrative review can be particularly useful because the existing studies are not homogeneous in terms of design, measures, participants, interventions, control groups and outcomes. If these differences are taken into account, only little studies remain that can be meaningfully compared with each other due to a similar design. In addition, in the context of minority behavior, the state of research suggests that such interventions may be ineffective, which is why it is enriching to discuss under which exact circumstances social norm appeals can be used effectively in the context of minority behavior or not. Complementary to other narrative reviews that provide informal information for practitioners and policymakers (Sparkman et al., 2020a) or a concise, outcome-oriented research overview (Cialdini and Jacobson, 2021), this review compares and discusses the methods and operationalizations with regard to the respective results.



Theoretical background

The idea that the behavior of individuals is influenced by the behavior of their social group has a long tradition in research (Fishbein and Ajzen, 1975; Schwartz, 1973; Sherif, 1936). However, social influence research has entered a new era with the research on social norms by Cialdini et al., whose focus theory of normative conduct is based on the premise that social norms powerfully and systematically influence human behavior (Cialdini et al., 1990, 1991). According to the theory, there are descriptive norms that reflect the typical or normal behavior of people and injunctive norms that reflect what behavior is commonly desirable or approved (Cialdini et al., 1991). Descriptive norms can influence behavior based on social proof because they indicate behavior that has proven to be effective for others (Jacobson et al., 2020). Injunctive norms can influence behavior by creating social pressure to conform because they show what behavior a social group approves or expects. According to focus theory, individuals conform to the focal or salient norm even when other types of norms dictate a behavior contrary to the target behavior (Cialdini et al., 1991). This means that social norms can be activated or made salient through social norm appeals so that they can serve as guides for behavioral decisions.


Descriptive social norm appeals

Descriptive social norms refer to what other people do or the behaviors they engage in. Typically, they characterize the perception of what most people do within a reference group (Cialdini et al., 1991). Descriptive norms can be used by individuals as evidence of how (most) people behave and, therefore, of what will likely be effective behavior in a certain context. In this way, descriptive norms work heuristically as shortcuts when people imitate what most people do because that is likely to be effective for a given situation (Cialdini et al., 1990).

To modify the perceived descriptive norms, DSNAs indicate how high the frequency of occurrence of a target behavior is within a certain reference group (e.g., “Nearly 25% of guests choose to reuse their towels each day”). However, when individuals learn that only a small number of people engage in the target behavior, this cannot serve as social proof and should not encourage compliance. In this case, DSNAs can lead to backfire effects that suppress the target behavior.

Within DSNAs, a further distinction can be made between static and dynamic DSNAs. Static DSNAs report the proportion of people currently performing the behavior, while dynamic DSNAs highlight trends and social change (Sparkman and Walton, 2017; Mortensen et al., 2019). Dynamic DSNAs are specifically studied in the context of minority behavior because they can prevent the undesirable effects of static DSNAs that often occur in the context of sustainable behavior.



Injunctive social norm appeals

Injunctive social norms constitute the moral rules of a group and motivate actions by promising social rewards or creating a fear of social sanctions for them (Cialdini et al., 1991). However, people systematically underestimate the approval of different environmental behaviors in the population and have a misperception of injunctive norms (Nolan, 2021; Wolf et al., 2023; Andre et al., 2024). ISNAs can adjust these misperceptions and increase perceived injunctive norms (e.g., “85% of the student sample approves of other students who engage in energy conservation”). However, when looking at ISNAs, it is evident that they are not consistently defined and applied (Shulman et al., 2017; Schorn et al., 2023).

In experimental studies, some authors used ISNAs that stated directly what behavior should be performed with regard to a reference group (prescriptive ISNAs; Melnyk et al., 2013; White and Simpson, 2013; He et al., 2019), while others only referred to whether the behavior had the approval of the reference group (approving ISNAs; Smith and Louis, 2008; de Groot and Schuitema, 2012; Smith et al., 2012; Bonan et al., 2020; Ge et al., 2020; Schorn and Wirth, 2023). In some studies, an ISNA was simply an appeal directing people on what to do (e.g., “Choose a sustainable cup!”) (Mollen et al., 2013; Bergquist and Nilsson, 2019; Loschelder et al., 2019; Poškus et al., 2019). However, these appeals made without a reference group should not be considered ISNAs because they might not have activated the perceived injunctive norms, as the norm was not directly stated (cf. Cialdini and Jacobson, 2021). Therefore, they may not build up social pressure or the fear of social sanctions but rather activate the moral obligation to act environmentally friendly.

Overall, majority ISNAs seem to be suitable for promoting environment-friendly behavior (Rhodes et al., 2020). Nevertheless, due to the described methodological differences, it is important to look closely at the operationalization of ISNAs if their effectiveness is to be assessed, particularly in the context of minority behavior. Moreover, the few studies investigating ISNAs in the context of minority behavior typically include not only ISNAs but also DSNAs (Schultz et al., 2008; de Groot and Schuitema, 2012; Smith et al., 2012). Therefore, this interaction of ISNAs and DSNAs must be considered when researching sustainable behaviors.



Conflicting social norm appeals

Individuals often have prevalent positive attitudes on environmental topics and seem to approve of sustainable behavior and specific actions, but they do not adapt their own behavior to the same extent (European Commission, 2020; Baiardi and Morana, 2021; Economist Intelligence Unit, 2021). For example, around 90% of Europeans stated that people should be educated on how to behave more sustainably and that authorities and industry should make greater efforts to reduce plastic waste, but only one-third of the respondents avoided buying over-packaged products (European Commission, 2020). Such attitude–behavior gaps indicate conflicting social norms on a higher level because most people seem to approve of sustainable behaviors, but due to different barriers, only a small number of people adopt the corresponding behaviors (cf. Gifford, 2011; Lacroix et al., 2019). Thus, the initial situation for sustainable behaviors can involve a collective injunctive majority but a descriptive minority social norm.

In the context of sustainable behavior, it is therefore important to not only compare DSNAs and ISNAs but also investigate how different social norm appeals influence each other. People could experience an inner conflict or cognitive dissonance that could suppress the desired behavior when they experience that the usual behavior does not correspond to what should be done (cf. Thøgersen, 2008; Bonan et al., 2020; Jacobson et al., 2020). Accordingly, research on social norm conflict has argued that it can be counterproductive if ISNAs do not match DSNAs, and vice versa (Smith et al., 2012; Ge et al., 2020). However, in this context, there are again differences in the way the studies were conducted and it is important to consider exactly which operationalization the researchers used to arrive at which result.




Materials and methods

This study aimed to determine how social norm appeals can be used effectively for promoting sustainable minority behavior. To do so, empirical studies investigating effects of social norm appeals were reviewed. Survey-only studies were not included because they generally did not involve social norm appeals or interventions and only measured perceived social norms. To make the results comparable, the social norm message should state that the promoted behavior is performed by a numerical minority of people within a reference group in a static or dynamic component, either numerically or in words referring to a share. This is because social norm appeals may affect persuasive outcomes due to a change in the projected commonness of behavior (Sparkman and Walton, 2017; Loschelder et al., 2019; Mortensen et al., 2019). Other normative messages may not affect perceived social norms and thus operate differently (Poškus et al., 2019). Therefore, studies in which social norm appeals were formulated negatively were also excluded. Consequently, the following criteria were used to decide whether a study would be included in the analysis:

• The aim of the study was to promote sustainable behaviors or attitudes.

• The promoted behavior was performed by a numerical minority of people (< 50%) within a reference group (minority behavior).

• There was an intervention or manipulation of minority descriptive, injunctive, or both types of social norm appeals (experimental study).

• The message verbally stated in a social norm appeal that the promoted behavior was performed by a numerical minority of people in a static or dynamic component (social norm appeal).

• The social norm appeal was phrased positively. The focus must be on the minority performing the target behavior and not on the majority not performing the behavior.

Various databases were searched (e.g., Web of Science, Scopus, Dimensions, and PsychInfo) using the following search string: [(environmentally friendly) OR (green consumption) OR (environmental) OR (conservation) OR (environmentally-friendly) OR (sustainable)] AND [(injunctive OR descriptive OR trending OR dynamic) AND (norm)] AND (experiment OR intervention) NOT (survey) in the abstracts, titles, and keywords. The references of the included articles were also searched for additional studies. The process from identification to inclusion is summarized in the PRISMA diagram (Page et al., 2021; see Figure 1).


[image: Figure 1]
FIGURE 1
 PRISMA 2020 flow diagram for new systematic reviews (Page et al., 2021). *The manually added articles also include new studies that were published during the review and publication process and were added subsequently. **Articles from journals not relevant to the topic have been excluded (e.g., biological journals, zoology, animal research, health journals etc.). ***The title was a strong indicator that (1) the study did not address sustainable behavior, (2) the study did not address minority behavior, (3) there was no intervention or manipulation of minority descriptive, injunctive, or both types of SNAs (experimental study), or (4) the message did not state that the promoted behavior or attitude was held by a minority in a dynamic or static component. (5) The SNA was phrased negatively.




Results

Following this procedure, 36 articles, including 54 studies, using social norm appeals were identified (Table A1). The articles were published between 2007 and 2024, with 24 published in the last five years, demonstrating that this is a novel and steadily growing field. In the following, a descriptive overview of the individual studies included in the papers will be provided before the results are reviewed and discussed with regard to the effects.


Descriptive overview

The majority of studies were (online) experiments (>78%) but the proportion of field experiments was also relatively high at approximately 20%. Most studies were conducted in North America (~46%) and Europe (~43%), whereas only a few were conducted in other parts of the world. The studies were mainly in the areas of sustainable diet (>36%), followed by energy and water conservation (14%), sustainable consumption (14%), waste prevention (9%), voluntary carbon offsets (7%) and transportation (5%). Most studies focusing on minority behavior referred to descriptive norms and DSNAs, whereas only a few studies examined different characteristics of ISNAs (Schultz et al., 2008; de Groot and Schuitema, 2012; Smith et al., 2012; Lalot et al., 2018, 2019). Most studies focused on dynamic DSNAs and compared them vs. a control group (~29%) or a static DSNAs (~27%). More than a third of the studies contrasted minority with majority behavior (~36%) and few studies compared the strength of different minority DSNAs. Moreover, the studies differed in their dependent variables: Field experiments typically observed actual behavior (e.g., Berger, 2021; Loschelder et al., 2019; study 1; Richter et al., 2018), while lab and online experiments typically measured behavioral intentions (e.g., Smith et al., 2012; Aldoh et al., 2021; de Groot et al., 2021; Aruta, 2022) or the interest in the behavior (e.g., Sparkman and Walton, 2017). Moreover, some of the studies measured effects on perceived social norms (e.g., Lapinski et al., 2017; Reynolds-Tylus et al., 2019). In contrast to the field experiments, additional variables were often measured in the online experiments, which is beneficial if the mechanisms of action of social norm appeals are considered (e.g., Sparkman et al., 2020b). Most studies have used student or convenience samples and only a few studies have worked with quasi-representative samples, which is partly due to the reference groups used (see Table A1).



Procedure

The review process followed three steps. First, the articles were reviewed inductively for commonalities and differences, with a particular focus on methodology and operationalization. Based on this initial assessment of the current state of research, various categories were determined in the second step to which the research questions and findings from the articles could be assigned. These categories were the basis for developing the guiding questions that were explicitly or implicitly addressed in the articles. For example, some of the questions were not directly examined in the studies, but they were raised in the discussion of the respective articles. Therefore, the formulation of such guiding questions was important to relate the studies to each other and to discuss the results accordingly.

Overall, six guiding questions were identified in this initial screening. Studies applying minority DSNAs raised the questions of whether there were differences in the effect depending on the strength of the social norm appeal (Q1) or sample characteristics (Q2) and under which circumstances they may lead to backfire effects (Q3). Studies using dynamic DSNAs examined whether such negative effects caused by static DSNAs could be prevented by highlighting a trend in behavior (Q4). Studies applying ISNAs have raised the question of whether their effect was also influenced by the strength of the social norm appeal (Q5). Studies using descriptive and ISNAs, which could be either congruent or conflicting, raised the question of how this alignment affected their impact (Q6). In the third step, the results of the studies were compiled and compared with reference to these guiding questions.



Effects of descriptive minority social norm appeals

There are various studies on the effects of minority DSNAs (see Table A1). On the one hand, experiments examine whether there are differences on persuasive outcomes depending on the strength of (majority and minority) DSNAs (Q1). Among these, there are studies that suggest that the effects differ depending on the environmental dispositions of the participants (Q2), which can also be decisive for the occurrence of backfire effects (Q3). On the other hand, many experiments compare dynamic DSNAs against either static DSNAs or a control group without DSNAs (Q4).


Q1: How do the effects of static descriptive social norm appeals depend on the strength of the social norm appeal?

In their early research on DSNAs, Demarque et al. (2015) found that both descriptive majority (70%) and minority DSNAs (9%) increased the number of ecological products sold. However, their second experiment with a different population confirmed these results only for majority DSNAs (< 50%). Similar to the latter result, Aruta (2022) showed that minority DSNAs are less effective than majority DSNAs. Furthermore, Aldoh et al. (2021), Berger (2021), Loschelder et al. (2019), Mortensen et al. (2019), Richter et al. (2018), Schorn and Wirth (2023, 2024), Shealy et al. (2018), and Sparkman and Walton (2017) concluded that static minority DSNAs did not have positive effects compared with the control groups. Moreover, Lapinski et al. (2017) showed that a minority DSNA (3%) lowered the perceived prevalence of the behavior compared with a majority DSNA (90%), which in turn lowered the behavioral intention but not the attitude toward the behavior. Similarly, Reynolds-Tylus et al. (2019) revealed that a minority DSNA (27%/32%) lowered the perceived prevalence of the behavior compared with a majority DSNA (73%/68%), which also lowered behavioral intention. However, neither Lapinski et al. (2017) nor Reynolds-Tylus et al. (2019) reported direct effects on persuasive outcomes.

Overall, minority DSNAs do not seem to be effective in promoting sustainable behavior, regardless of their strength. Some of the reviewed studies even indicated that the use of minority DSNAs could backfire, meaning that the minority DSNAs performed worse than the control groups without any normative information (Schultz et al., 2007; Richter et al., 2018; Mortensen et al., 2019; Berger, 2021). However, six of the reviewed articles concluded, either explicitly or implicitly, that there may have been differences in the effects of minority DSNAs due to sample characteristics, which could be a crucial factor when analyzing the effects of social norm appeals.



Q2: How do the effects of static descriptive minority social norm appeals depend on sample characteristics?

Demarque et al. (2015) attributed the varying results in different studies to the fact that samples with different characteristics were used (general population of university students vs. business students). In their first lab experiment, they did not find differences between a minority DSNA and a majority DSNA. Therefore, the strength of the DSNA was further differentiated in their second experiment (1%, 9%, 70%, and 90%). In contrast to the first experiment, consumers in the majority conditions (>50%) bought and spent more money on green products than those in the minority conditions (< 50%). Due to the sample differences from the first experiment, they suggested that the DSNAs could have had different effects depending on the level of environmental awareness of the sample: Differences between majority and minority DSNAs may only have occurred among the less environmentally concerned business students, while in the more environmentally concerned group of all students the mere activation of social norms may have been sufficient (vs. the control group).

Richter et al. (2018) posted signs using seven DSNAs, ranging from 4% to 91%, to promote sustainable seafood in a field experiment conducted in Norway and Germany. They did not find significant differences when all social norm appeals were compared, but they found intercountry differences with Norwegian supermarkets selling proportionately more sustainable seafood. When they divided the DSNAs by minority (< 50%) and majority (>50%), only a sign reminding consumers of the possibility of buying sustainable seafood (control group) in Norway showed an effect. In Germany, however, they found a significant decrease in sustainable seafood sales for minority DSNAs. Moreover, they showed that the total amount of seafood sold increased significantly during the experiment, which confirmed that the intervention had an effect but not the intended one. In accordance with Demarque et al. (2015), they concluded that in the case of minority behavior, it was risky to emphasize this fact through a DSNA and that there might be differences depending on the population.

Aruta (2022) investigated gender differences between a majority (80%) and a minority DSNA (20%), as women seemed to have stronger pro-environmental attitudes than men. Men in the majority DSNA condition reported a higher intention to reduce their plastic use than men in the minority condition. In the minority condition, women reported higher levels of plastic reduction intention than men did. There was no difference between women in the minority condition and women in the majority condition, indicating that there were fewer differences between minority and majority DSNAs for people with higher pro-environmental attitudes. However, Aruta did not control for environmental awareness. Nevertheless, a recent study by Schorn and Wirth (2024) investigated DSNAs and ISNAs and environmental dispositions in two-wave studies. In two studies, they found no interaction between environmental awareness or personal norms and the social norm appeals.

de Groot et al. (2021) investigated DSNAs (20% vs. 80%) with personal norms as a moderator. Personal norms reflect feelings of moral obligation to do “the right thing” and are self-based expectations for behavior that result from an individuals' internalized values (Cialdini et al., 1991). For participants with weak personal norms, a majority DSNA resulted in stronger behavioral intentions than a minority DSNA. For medium and strong personal norms, no differences were found depending on the DSNA. Correspondingly, Carfora et al. (2022) investigated the moderating role of intrinsic motivation, which they operationalized as similar to personal norms. They concluded that a (dynamic) DSNA seemed to be particularly effective among people with relatively weak intrinsic motivation. By contrast, Kácha and van der Linden (2021) found no significant interactions between moral norms and minority vs. majority DSNAs. Nevertheless, they suggested that this could be due to the moral norms being measured prior to the stimulus, and that this activation of moral norms could have overridden the effects of the different DSNAs.

Taken together, Aruta (2022), Carfora et al. (2022), de Groot et al. (2021), Demarque et al. (2015), and Richter et al. (2018) showed that sample characteristics could influence the effects of social norm appeals. Generally, DSNAs appear to have greater effects on individuals with weaker pro-environmental attitudes or on populations that have been less likely to engage in sustainable behaviors. For individuals with strong pro-environmental attitudes, an appeal emphasizing sustainable behavior in general seems sufficient to evoke conformity. Moreover, Richter et al. (2018) concluded that minority DSNAs could even lead to backfire effects when pro-environmental attitudes were already low. Nevertheless, Schorn and Wirth (2024) did not find positive or negative effects of social norm appeals depending on their participant's environmental dispositions.



Q3: Under which conditions do static descriptive minority social norm appeals backfire?

Several studies have investigated minority behavior and provided inconclusive results regarding backfire effects. Player et al. (2018) used a minority DSNA (25%) and asked people to turn off their engines when the barriers were down. However, they did not find significant differences compared with the control group, and descriptively, this led to a positive effect rather than a backfire effect. Kácha and van der Linden (2021) compared majority (83%) and minority (17%) DSNAs and found no differences when feelings of obligation to do the right thing (moral norms) were measured before the stimulus. However, when moral norms were not activated by a pre-stimulus measurement, the minority appeal was less effective. Conversely, this means that static minority DSNAs may not lead to backfire effects when moral norms are simultaneously activated.

Lee and Liu (2023) found no difference in the intention to get a flu shot between a minority DSNA (35%) and a control group without social norm appeal. However, when considering meat consumption, the participants who viewed a minority DSNA (35%) had a significantly lower intention to reduce red meat consumption than those who were not exposed to any messages. Therefore, backfire effects occurred only for environmental behavior but not for health behavior, which could be due to getting a flu shot being a private and unseen behavior and meat consumption being a social behavior. When considering public contexts, the sensitivity to social proof and social pressure may be increased as compared to private behaviors which can enhance the susceptibility to social norm appeals (cf. Habib et al., 2021). At the same time, this would also lead to an increased susceptibility for backfire effects of minority DSNAs.

In a field experiment, Berger (2021) investigated how minority DSNAs could be used to promote reusable mugs instead of disposable paper cups. A constant appeal (“use mugs instead of paper cups”) was supplemented with descriptive numbers: Individuals were informed that either 22% (weak minority DSNA) or 41% of customers used reusable cups (strong minority DSNA). These numbers were updated weekly using real-world data. In the strong condition, the share of reusable cups increased from 40.9% to 71.1% during the intervention and remained at 63.8% 3 weeks later. However, in the weak condition, there was a backfire effect: The use of reusable cups decreased from 21.3% to 5.5% and was only 1.9% after the intervention. Therefore, the backfire effects were evident but only in the case of a weak descriptive minority norm. It may be possible that a negative spiral occurred when individuals recognized a negative trend after the first week. However, if a positive trend occurred, it was further reinforced until the desired behavior exceeded the threshold for the majority behavior (>50%).

Kormos et al. (2015) arrived at a similar conclusion a few years earlier. In their field experiment, the participants were randomly assigned to a strong (26% changed their behavior) minority DSNA condition, a weak (4% changed their behavior) minority DSNA condition, or a control group. No differences were found among the conditions at the end of the intervention. However, they found a linear trend within the intervention weeks: The amount of sustainable transportation increased from the control group to the weak minority DSNA and then to the stronger minority DSNA. Kormos et al. (2015) discussed these results as partly surprising and in contrast with those observing backfire effects for minority behavior. Nevertheless, their study differed from previous ones in that it not only reported the proportion of individuals who engaged in the desired behavior at the time but also indicated a change (“Since 1993, 26% of commuters at [our university] have switched to more sustainable modes of transport to campus”). Thus, they came to a conclusion similar to that of Berger (2021), suggesting that the perception of change could lead to an adjustment of behavior. This idea about preconformity is the basis of studies that used dynamic DSNA to prevent the backfire effects of static DSNA.



Q4: How can dynamic descriptive social norm appeals prevent negative backfire effects by highlighting a trend in the behavior?

Sparkman et al. studied perceived social change and dynamic DSNAs extensively. Sparkman and Walton (2017) found a higher interest in reducing meat consumption using a dynamic minority DSNA (“in the last 5 years, 30% have started to change their behavior”) than a static DSNA (“30% make an effort”). When they added a control condition without social norm appeal, they did not find differences between the social norm appeal conditions and the control group. However, descriptively, the control group fell between the social norm appeal conditions, indicating a backfire effect of static minority DSNAs. When they added another dynamic condition and the trend was expected to either continue in the near future or not, the interest was higher in the condition suggesting future growth than in the condition without future growth.

In subsequent years, Sparkman et al. (2020b) conducted additional field experiments using dynamic DSNAs without specifying a baseline frequency (e.g., “customers are starting to eat less meat”) and found modest positive effects of the dynamic DSNAs. Moreover, Sparkman et al. (2021) found that a dynamic DSNA was able to shift the intention to reduce meat consumption for 5 months (Sparkman et al., 2021).

Using a similar approach, Mortensen et al. (2019) examined trending norms. They investigated whether the undesirable backfire effects of static minority DSNAs could be counteracted by highlighting a trend (48%; “this has increased from 37%”). A dynamic minority DSNA (48%; “this has increased from 37%”) caused significantly less water use than a static minority DSNA. Moreover, a marginal backfire effect of static minority DSNA was found and the water use was lower in the control condition than in the static condition. Furthermore, Loschelder et al. (2019) studied whether dynamic minority DSNAs could prevent the backfire effects of static minority DSNAs (25%). They described the trend without numbers and only stated that “more and more” people were changing their behavior. This dynamic DSNA had the strongest effect and performed significantly better than the static DSNA or control condition.

However, there are other studies that did not find positive effects of dynamic DSNAs. For example, Aldoh et al. (2021) replicated the study by Sparkman and Walton (2017) conceptually and compared static vs. dynamic DSNA (without future growth) with a control condition. However, they did not find any significant effects on the dependent variables. Descriptively, the interest in reducing meat consumption was lowest in the control group; thus, no backfire effects were found. Moreover, Schorn and Wirth (2023, 2024) and Chung and Lapinski (2023) did only find an indirect effect of the dynamic vs. static DSNA on behavioral intention when using perceived future descriptive norms as a mediator. Boenke et al. (2022) showed that a dynamic vs. static DSNA only led to higher intentions to reduce meat consumption when communicated by a researcher but not by a company representative or a vegan activist. They concluded that dynamic DSNA could backfire. However, since they did not include a control group in their (non-factorial) design, it was difficult to determine whether the dynamic DSNAs backfired or were just less effective when communicated by partisan people, because both static and dynamic DSNAs led to higher intentions when communicated by a researcher. In terms of red meat consumption and flu vaccinations, Lee and Liu (2023) did not find differences between static (30%/35%) and dynamic DSNAs without indicating future growth (cf. Sparkman and Walton, 2017). Nevertheless, they complemented their DSNA with a direct appeal (e.g., “get your flu shot”), which had already led to considerably smaller differences between dynamic and static DSNAs in Loschelder et al.'s (2019) study. However, Buvár et al. (2023), Carfora et al. (2022), Gossen et al. (2023), and Sparkman et al. (2020a,b) did also not find a positive effect of a dynamic DSNA. In particular, when comparing dynamic DSNAs against control groups other than static minority DSNAs, dynamic DSNAs may to be less effective (e.g., DellaValle and Zubaryeva, 2019; He et al., 2019).

Taken together, dynamic DSNAs seem to be a promising approach to promote minority behavior, especially when indicating ongoing future growth. However, the positive effects could have been overestimated, especially at the beginning, and the effects are now being modified with additional research. Specifically, when comparing dynamic DSNAs with a control group without social norm appeals (compared with static minority DSNAs), dynamic DSNAs seem to be less effective (Buvár et al., 2023; DellaValle and Zubaryeva, 2019; He et al., 2019; Carfora et al., 2022). Nevertheless, field experiments (Kormos et al., 2015; Loschelder et al., 2019) have suggested that dynamic DSNAs could be particularly effective over a longer period because they could then develop their full effect. Nevertheless, dynamic DSNAs appear to be preferable to static minority DSNAs, as backfire effects are unlikely, even if they may not effectively promote sustainable minority behavior.




Effects of injunctive social norm appeals

Aside from using dynamic DSNAs, another strategy to prevent backfire effects is to highlight and activate injunctive norms (Schultz et al., 2007). The first finding was that all studies on minority behavior applied ISNAs that described the approval within a reference group (approving ISNAs) and not ISNAs that described that the behavior should be performed or that a reference group expects the behavior (prescriptive ISNAs; Schorn et al., 2023). Nevertheless, some studies on minority behavior were excluded from the process because they used direct behavioral appeals without stating an injunctive norm (e.g., Loschelder et al., 2019).


Q5: How do the effects of injunctive social norm appeals depend on the strength of the social norm appeal?

In an early study on the topic, Schultz et al. (2008) described that “some” vs. “many” people supported sustainable behavior. However, they did not find significant differences between the two groups. Similarly, Smith et al. (2012) did not find a main effect on behavioral intention based on their manipulation of approval regarding energy conservation measures in two studies (23% vs. 85%). de Groot and Schuitema (2012) found that the acceptability of a measure was higher when the behavior had been approved by a majority (80%−89%) than by a minority (10%−20%), but they did not measure persuasive outcomes. Moreover, there is a very recent study by Liu and Lapinski (2024) that compared minority (“only a few”) and majority ISNA (“the majority”). They did not find direct effects of ISNA on the behavioral intention, but an indirect effect mediated by perceived injunctive norms. However, they not only manipulated ISNAs, but also DSNAs (although the interaction was not taken into account in the analyses) and the effects of ISNAs can therefore not be assessed independently of the effects of DSNAs.

Lalot et al. (2019) conducted studies in the context of conversion theory (Moscovici, 1980). They described that a numerical minority (4%−18%) or majority (61%–82%) declare support and intent to make individual efforts, which is why they appeared to use a mix between ISNAs and DSNAs. Such a majority social norm appeal increased behavioral intentions. However, a minority social norm appeal and the control condition (no social norm appeal) only had a positive effect on people who engaged in green behavior in the past but not on those who reported less green behavior in the past. In another study, Lalot et al. (2018) found that a minority social norm appeal could be even more effective than a majority appeal when making participants feel good about their own environmental behavior. When making participants feel less good about their own environmental behavior, the majority social norm appeal increased willingness to participate in a pro-environmental event. Therefore, the participants who were led to believe that their behavior was insufficient were more willing to compensate for that when they believed that a majority (vs. minority) supported environmental values. Conversely, the participants who were led to believe that their behavior was sufficient maintained their efforts only when they believed that a minority supported those values, while self-licensing occurred when the majority supported those values. Therefore, Lalot et al. concluded that (injunctive) social norm appeals had different effects depending on individuals' environmental dispositions. One explanation for the opposing results to those of research on DSNAs, could be that their appeals may rather constitute ISNAs than DSNAs (because support and intentions were described): Different DSNAs could have stronger effects on individuals with weak environmental dispositions, while different ISNAs could have stronger effects on individuals with strong environmental dispositions (cf. Lalot et al., 2018).

Taken together, research suggests that ISNAs are less prone to backfire effects than DSNAs when promoting sustainable behavior and there were little differences between majority and minority ISNAs. Nevertheless, the studies comparing minority and majority ISNAs did typically not include control groups without an ISNAs which means that it is hard to tell if the minority and majority ISNAs may be equally effective or ineffective. Moreover, in most studies in which ISNAs were manipulated, DSNAs were manipulated as well. For example, Schultz et al. (2008) and Smith et al. (2012) who did not find main effects of ISNAs, found interaction effects between injunctive and DSNAs.




Effects of the alignment of social norm appeals

Only a few studies have been conducted on the alignment of social norm appeals (see Table A1). The studies differ in that in some cases no full design was used (e.g., no minority ISNA in Schorn and Wirth, 2023, 2024) or not all combinations were statistically analyzed (e.g., Schultz et al., 2008; Liu and Lapinski, 2024). In addition, numbers were used for DSNAs in some studies, while the proportion in ISNA was vaguely described (e.g., Schultz et al., 2008; Liu and Lapinski, 2024). Other studies used numbers for ISNAs and DSNAs (e.g., Smith et al., 2012).


Q6: How does the alignment of descriptive and injunctive social norm appels affect their impact?

Schultz et al. (2008) combined a majority (“many”) vs. a minority (“some”) ISNA with a DSNA and determined whether a majority (75%) vs. a minority (25%) reused their towels. They showed a significant difference between the aligned majority social norm appeals and all other conditions, with the aligned majority social norm appeals being the most effective. Unfortunately, they reported only the results for this contrast. Similarly, Liu and Lapinski (2024) combined minority (“a few”) and majority (“the majority”) ISNAs with minority (20%) and majority (80%) DSNAs. Although the effects of ISNAs and DSNAs can therefore not considered independently, no interaction effects on persuasive outcomes were reported. The results of the manipulation checks showed no interaction effects, but weak spillover effects between the social norms in addition to the expected effects: ISNAs had a weak effect on perceived descriptive norms and DSNAs had a weak effect on perceived injunctive norms.

Moreover, as previously mentioned, Smith et al. (2012) did not find main effects for majority vs. minority descriptive and ISNAs, but they found an interaction: When a majority DSNA (82%) was combined with a majority ISNA (85%), the intentions to conserve energy were higher than when a majority DSNA was complemented with a minority ISNA (23%) or when a majority ISNA was paired with a minority DSNA. However, when using a minority ISNA, no significant differences were found between the descriptive majority and minority social norm appeals. In sum, the participants in the aligned majority social norm condition reported stronger intentions to engage in energy conservation than did the participants in either the unaligned conditions or the aligned minority social norm appeal condition.

Nevertheless, recent studies by Schorn and Wirth (2023, 2024) did not find indications of social norm conflict when combining a majority ISNA (80%) with a minority DSNA (10%). However, unlike the other studies, they did not vary the strength of the ISNA but only compared the presence or absence of a majority ISNA in combination with a static, dynamic, or no DSNA. However, similar to Liu and Lapinski (2024), they found effects on perceived social norms: There were not only the expected main effects of DSNA and ISNA but also spillover effects and the majority ISNA proved to be particularly beneficial, as it had a desirable influence on both perceived injunctive and descriptive norms, as long as the prevalence of the behavior was not explicitly mentioned (no minority DSNA including a baseline). Minority DSNAs were also able to influence perceived injunctive norms, but this was a disadvantage in the case of minority behavior. Even though no direct effects on behavioral intention were found, the results of a mediation analysis suggest that DSNAs and ISNAs can indirectly influence behavioral intention via perceived social norms (Schorn and Wirth, 2024). Moreover, there were interaction effects between DSNA and ISNA that suggest that majority ISNAs can prevent the negative effects of minority DSNAs on perceived norms, but their positive effect on perceived injunctive norms and persuasive outcomes is not diminished by minority DSNAs. Schorn and Wirth (2024) conclude that possible negative effects of conflicting social norm appeals cannot be explained by the effects of DSNA and ISNA on perceived social norms but must have other origins. Nevertheless, they did not include minority ISNAs in their study, and due to incomplete research design, only limited statements can be made on how these effects on perceived social norms explain (absent) effects on behavioral intentions. Smith et al. (2012) demonstrated that the combination of majority DSNA and majority ISNA was the most effective and derive the negative effects of conflicting norm appeals from the contrast to this condition—a combination that was not investigated by Schorn and Wirth (2023, 2024).

Taken together, it is still not clear if the combination of (majority) ISNAs and (minority) DSNAs is problematic in the context of sustainable behavior. Smith et al. (2012) and Schultz et al. (2008) found interactions between DSNAs and ISNAs when using students or hotel guests as rather narrow reference group. Schorn and Wirth (2023, 2024) did not find interaction effects but they used the German population as rather broad reference group and did not include minority ISNAs. When extending the view to areas other than sustainable behavior, there have been studies on organ donations that show even positive effects of conflicting social norm appeals (Habib et al., 2021). Therefore, more research on conflicting social norms is needed and researchers should also include perceived social norms to be able to provide insight into the mechanisms of operation of conflicting social norms and norm appeals, which may explain positive and negative effects.





Discussion

In this review, 36 articles, including 54 studies, applying social norm appeals to promote sustainable minority behavior were reviewed and discussed. Overall, there has been an increased number of studies on social norm appeals to promote sustainable behavior performed by a numerical minority of people. Most studies have indicated that minority DSNAs are not effective in promoting sustainable behavior (e.g., Richter et al., 2018; Shealy et al., 2018; Berger, 2021). Moreover, some indicated that the use of static minority DSNAs was unpredictable and could backfire (Richter et al., 2018; Mortensen et al., 2019; Berger, 2021). However, environmental dispositions of the population could play a significant role in the outcome (Demarque et al., 2015; Richter et al., 2018; de Groot et al., 2021; Aruta, 2022). It appears that DSNAs have a stronger effect on communities with lower pro-environmental attitudes or in populations with a lower baseline level of sustainable behaviors. People with higher pro-environmental attitudes seemed to be less affected. Results may be reversed for ISNA (cf. Lalot et al., 2018) but there is a need for further research because these results are partly implicit, explorative, or not robust which is why studies are necessary to clarify if cultural or environmental dispositions have a relevant effect on the impact of (minority) social norm appeals.

When a trend in the minority behavior was highlighted, most studies revealed positive effects (e.g., Sparkman and Walton, 2017; Loschelder et al., 2019; Mortensen et al., 2019; de Groot, 2022). However, it appears that dynamic DSNAs were more likely to catch backfire effects from static minority DSNAs, as the overall results were weaker when dynamic DSNAs were compared against the control groups without social norm appeals (e.g., Buvár et al., 2023; DellaValle and Zubaryeva, 2019; Carfora et al., 2022; Gossen et al., 2023). Nevertheless, dynamic DSNAs may be particularly effective over a longer period because change can then be experienced, and they can develop their full effect (e.g., Kormos et al., 2015; Loschelder et al., 2019; Berger, 2021, study 1). In line with that, several studies have suggested that the effect of dynamic DSNAs is mediated by preconformity or perceived future descriptive norms (e.g., Loschelder et al., 2019; Chung and Lapinski, 2023; Schorn and Wirth, 2023). Future studies should therefore look more closely at how dynamic DSNAs work over a longer period of time and what effect the adjustment of dynamic DSNAs has within this period. In this context, for example, effects in social media could also be considered and it could be examined whether algorithms affect social norms and reinforce the effects of and social norm appeals (Lutkenhaus et al., 2023; Schorn and Wirth, 2024).

In addition, there could be differences depending on the wording or presentation of the trend (cf. Sparkman and Walton, 2017; de Groot et al., 2021; de Groot, 2022). More research is necessary to determine if these differences are crucial for the persuasive effects and for example, it could be relevant if the trend is expected to continue in the future or not (cf. Sparkman and Walton, 2017). Additionally, dynamic DSNAs may be more effective if they include numbers, and the trend is not only described vaguely (“more and more”). Numeric DSNAs could be more credible than vague DSNAs although there may be no differences regarding persuasive effects (Schorn, 2023).

Furthermore, it has not yet been investigated in the context of sustainable behaviors whether dynamic DSNAs have a similar effect or may be even more effective than majority DSNAs. Chung and Lapinski (2023) included dynamic minority DSNAs and static majority DSNAs but only reported the effects mediated by perceived descriptive future norms. Nevertheless, a dynamic DSNA (an increase from 9% to 30%) led to a higher perceived future descriptive norm than a static majority DSNA (65%), which had a positive effect on behavioral intentions. However, they only found this effect for unplugging electronic devices but not for bringing one's own bags for grocery shopping to reduce plastic waste. Moreover, a very recent study by Zumthurm and Stämpfli (2024) used a dynamic DSNA which described the shift from minority to majority behavior (“In Switzerland, more and more people are reducing their meat consumption. Whereas 10 years ago, it was 40 % of the population that occasionally refrained from meat, today it is 60 %, which have adjusted their eating habits and occasionally refrain from meat”). They did not find significant differences to the control group without an appeal—although 60% is even majority behavior.

In addition to dynamic DSNAs, (majority) ISNAs can be used to prevent the backfire effects of (static) minority DSNAs because they seem to be less prone to backfire effects (Schultz et al., 2008). There were little differences between majority and minority ISNAs, but the studies typically did not include control groups without an ISNAs which means that it is hard to tell if the minority and majority ISNAs are equally effective or ineffective (e.g., de Groot and Schuitema, 2012). However, Schorn and Wirth (2023, 2024) conclude that majority ISNAs can have a positive effect in the context of minority behavior, but they only compared a majority ISNA to the control group. Nevertheless, minority ISNAs may be effective because individuals could spend more attention on measures supported by a few people, and this could lead to a stronger internalization of reasons for engaging in the behavior (Lalot et al., 2019). Unlike DSNAs that typically work heuristically through the peripheral route of information, ISNAs need more elaboration to make the “right” choice (Göckeritz et al., 2009; Melnyk et al., 2019). This conscious decision can be more stable and can have an impact on different future situations. Therefore, when individuals think about good motives to engage in behavior supported by a minority of people, a resulting agreement with the minority position could increase people's motivation to adopt the behavior (Lalot et al., 2019). Nevertheless, open questions remain specifically about the effectiveness of ISNAs stating majority approval in the context of minority behavior because most of the studies combined ISNAs with DSNAs.

When looking at studies on conflicting social norms, the results are ambiguous. In early studies, it was problematic when a majority ISNA did not align with a majority DSNAs (e.g., Smith et al., 2012). When looking at the greater picture, these results suggest that majority ISNAs may be fragile because even if the descriptive minority norm is not made salient in the appeal, people still have an idea about whether the behavior is performed in general, as they quite accurately infer social norms through their observation of others, personal and media communication, and self-knowledge (Cialdini et al., 1991; Miller and Prentice, 1996; Witzling et al., 2019; Griesoph et al., 2021). Survey studies have shown that such perceived norms strongly influence behavior (e.g., Borg et al., 2020; Jacobson et al., 2020). Even if the injunctive norm was perceived as strong, which could be reinforced through the majority ISNA, it was problematic when it did not align with the perceived descriptive norm because the effect of an ISNA could be moderated through perceived descriptive norms (Thøgersen, 2008; Witzling et al., 2019; Jacobson et al., 2020). In this case, people could experience an inner conflict or cognitive dissonance, which could suppress the desired behavior (cf. Thøgersen, 2008; Jacobson et al., 2020). Especially when a behavior involves effort, people may question why they should act when no one else does. As sustainable behavior often represents a social dilemma, individuals may have no direct benefit but have costs and effort instead (Thøgersen, 2008).

Conversely, Schorn and Wirth; Schorn and Wirth (2023; 2024, study 1) did not find undesirable effects caused by a social norm conflict or nullification of the main effects when combining a majority ISNA with a static or dynamic DSNA. However, they discussed whether this could be caused by the online environment because a majority ISNA showed the participants the “right” thing to do, and as there was no cost to providing that answer, the participants might do so. On the one hand, it can be argued that social desirability is of minor importance in an online setting, because the behavior is anonymous and not publicly visible. On the other hand, the effect of social norm appeals may have been weakened precisely by the fact that the actions were not publicly visible, but the behavior was carried out in private. Social norm appeals may have stronger impacts in public contexts because such contexts may increase the influence of social proof and social pressure and therefore the sensitivity to norm manipulations (Habib et al., 2021).

Nevertheless, in health communication, Habib et al. (2021) even came to the conclusion that a minority DSNA in combination with a majority ISNA could result in greater organ donor registrations than either of them separately. This could be due to the discrepancy between what people think they should do and what they actually do becoming the most salient. However, organ donation could have direct consequences for one individual, whereas sustainable behavior would only be effective if it was implemented by a sufficiently large number of people. At the same time, individuals could run along in this crowd without doing anything themselves when a sufficient majority engages in sustainable behavior (Thøgersen, 2008; Lalot et al., 2019). Moreover, there may have been a shift in times with regard to sustainable behavior because media reporting on the climate crisis has significantly changed since the early studies on social norm conflict and the topic is now more relevant (cf. Smith and Louis, 2008; McDonald et al., 2014). Following this line of argumentation, the injunctive majority approving the behavior may now be stronger manifested in society and an attitude–behavior gap appear more legitimate because structural measures are often demanded instead of changing one's own behavior. When reminding individuals that a behavior is approved by a majority but yet only performed by a minority of people, this could be a strong motivator because social rewards may be particularly attractive. In this case, the adoption of the behavior would be rather driven by social rewards than by the fear of social sanctions. Furthermore, studies addressing sustainable behavior often used topics that are not relevant to the single individual, and in this case, social norm appeals could operate heuristically and without deep elaboration (Smith and Louis, 2008). If the topic was personally relevant (cf. Habib et al., 2021) or explained in detail (Schorn and Wirth, 2023), individual group members might feel an obligation or a stronger motivation to engage in the course of action when no one else does.

To provide further insight into the effect of conflicting social norm appeals, future research could examine if there are differences depending on the formulation of conflicting social norm appeals. Most studies using DSNAs have focused on statistics or numeric information, while some of the studies used vague wording for ISNAs. Nevertheless, there is an increasing number of studies that use vague formulations of a trend as dynamic DSNA (Bergquist and Nilsson, 2019; Bergquist et al., 2020; Loschelder et al., 2019, study 1; Schultz et al., 2008). Within social norm conflicts, the injunctive majority could be emphasized in a numeric ISNA combined with vague wording for the minority DSNA to mitigate the perception of incongruent injunctive and descriptive norms. Moreover, majority ISNAs could be combined with dynamic DSNAs. Schorn and Wirth (2023, 2024) did not find positive effects of combining majority ISNAs with dynamic DSNAs, but studies on this combination are limited to date. Furthermore, instead of highlighting the increasing minority performing the behavior (e.g., increase to 30%), social norm appeals could highlight the decreasing majority (e.g., decrease to 70%) not engaging in the target behavior (de Groot, 2022). Finally, the combination of dynamic majority ISNAs and static minority DSNAs could be investigated (e.g., “an increasing majority supports the behavior, although only a few perform the behavior yet”).

Overall, there is still a need for further research investigating social norm appeals to promote sustainable minority behavior approved by most people. This research should particularly focus on interventions in real-world settings and investigate how they can influence perceived social norms over extended periods and, consequently, effectuate lasting behavioral changes. Such studies may consider the combination of majority ISNAs with dynamic DSNAs or vaguely formulated social norm appeals, as these approaches appear to have potential. In addition, it should be further investigated under which conditions social norm appeals are effective in the long term and what role individual characteristics, such as environmental concerns or personal norms, play in this.



Conclusion

This literature review discussed studies that use social norm appeals in the context of sustainable minority behavior. It is striking that most studies refer to descriptive norms and only a few considered injunctive norms, although the combination is very relevant, especially in the area of sustainable behavior. Overall, it is not yet clear how effective social norm appeals are in promoting minority behavior but it is worthwhile to investigate social norm appeals in this context: They are typically easy to implement without incurring high costs and according to conversion theory, minority influence is the “true” influence, while majority influence is superficial (Moscovici, 1980). Therefore, social norm appeals could result in stronger and more stable changes in attitudes and behavior if they do not backfire (Lalot et al., 2019). Under specific circumstances, minority social norm appeals may even increase the urgency to act when individuals realize how critical the issue is (Habib et al., 2021). Nevertheless, the activation and adjustment of (perceived) injunctive majority norms appears to be especially effective because they are often underestimated and majority ISNAs can not only adjust such misperceptions but also have positive spillover effects on perceived descriptive norms (Schorn and Wirth, 2024). Therefore, for practitioners, emphasizing ongoing social change toward the desired behavior and highlighting majority approval seem to be simple strategies with great potential to induce compliance and encourage sustainable minority behavior without running the risk of undesirable backfire effects.



Author contributions

AS: Conceptualization, Investigation, Methodology, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abrahamse, W., and Steg, L. (2013). Social influence approaches to encourage resource conservation: A meta-analysis. Global Environm. Change 23, 1773–1785. doi: 10.1016/j.gloenvcha.2013.07.029

 Aldoh, A., Sparks, P., and Harris, P. R. (2021). Dynamic norms and food choice: Reflections on a failure of minority norm information to influence motivation to reduce meat consumption. Sustainability 13:8315. doi: 10.3390/su13158315

 Andre, P., Boneva, T., Chopra, F., and Falk, A. (2024). Globally representative evidence on the actual and perceived support for climate action. Nat. Climate Change. 14, 253–259. doi: 10.1038/s41558-024-01925-3

 Aruta, J. J. B. R. (2022). An extension of the theory of planned behavior in predicting intention to reduce plastic use in the Philippines: Cross-sectional and experimental evidence. Asian J. Social Psychol. 25, 406–420. doi: 10.1111/ajsp.12504

 Baiardi, D., and Morana, C. (2021). Climate change awareness: empirical evidence for the European Union. Energy Econ. 96:105163. doi: 10.1016/j.eneco.2021.105163

 Berger, J. (2021). Social tipping interventions can promote the diffusion or decay of sustainable consumption norms in the field: evidence from a quasi-experimental intervention study. Sustainability 13:3529. doi: 10.3390/su13063529

 Bergquist, M., and Nilsson, A. (2019). The DOs and DON'Ts in social norms: a descriptive don't-norm increases conformity. J. Theoret. Soc. Psychol. 3, 158–166. doi: 10.1002/jts5.43

 Bergquist, M., Nyström, L., and Nilsson, A. (2020). Feeling or following? A field-experiment comparing social norms-based and emotions-based motives encouraging pro-environmental donations. J. Consum. Behav. 19, 351–358. doi: 10.1002/cb.1813

 Boenke, L., Panning, M., Thurow, A., Hörisch, J., and Loschelder, D. D. (2022). Who can nudge for sustainable development? How nudge source renders dynamic norms (in-)effective in eliciting sustainable behavior. J. Clean. Prod. 368:133246. doi: 10.1016/j.jclepro.2022.133246

 Bonan, J., Cattaneo, C., d'Adda, G., and Tavoni, M. (2020). The interaction of descriptive and injunctive social norms in promoting energy conservation. Nature Energy 5, 900–909. doi: 10.1038/s41560-020-00719-z

 Borg, K., Curtis, J., and Lindsay, J. (2020). Social norms and plastic avoidance: testing the theory of normative social behavior on an environmental behavior. J. Consumer Behav. 19, 594–607. doi: 10.1002/cb.1842

 Brechin, S. R., and Bhandari, M. (2011). Perceptions of climate change worldwide. WIREs Climate Change 2, 871–885. doi: 10.1002/wcc.146

 Buvár, Á., Zsila, Á., and Orosz, G. (2023). Non-green influencers promoting sustainable consumption: dynamic norms enhance the credibility of authentic pro-environmental posts. Front. Psychol. 14:1112762. doi: 10.3389/fpsyg.2023.1112762

 Carfora, V., Zeiske, N., van der Werff, E., Steg, L., and Catellani, P. (2022). Adding dynamic norm to environmental information in messages promoting the reduction of meat consumption. Environm. Commun. 2022, 1–20. doi: 10.1080/17524032.2022.2062019

 Chung, A., and Rimal, R. N. (2016). Social norms: a review. Rev. Commun. Res. 4, 1–28. doi: 10.12840/issn.2255-4165.2016.04.01.008

 Chung, M., and Lapinski, M. K. (2023). The effect of dynamic norms messages and group identity on pro-environmental behaviors. Communic. Res. 51:009365022311766. doi: 10.1177/00936502231176670

 Cialdini, R. B. (2003). Crafting normative messages to protect the environment. Curr. Dir. Psychol. Sci. 12, 105–109. doi: 10.1111/1467-8721.01242

 Cialdini, R. B., and Jacobson, R. P. (2021). Influences of social norms on climate change-related behaviors. Curr. Opin. Behav. Sci. 42, 1–8. doi: 10.1016/j.cobeha.2021.01.005

 Cialdini, R. B., Kallgren, C. A., and Reno, R. R. (1991). A focus theory of normative conduct: a theoretical refinement and reevaluation of the role of norms in human behavior. Adv. Experim. Soc. Psychol. 24, 201–234. doi: 10.1016/S0065-2601(08)60330-5

 Cialdini, R. B., Reno, R. R., and Kallgren, C. A. (1990). A focus theory of normative conduct: Recycling the concept of norms to reduce littering in public places. J. Pers. Soc. Psychol. 58, 1015–1026. doi: 10.1037/0022-3514.58.6.1015

 de Groot, J. I. M. (2022). The effectiveness of normative messages to decrease meat consumption: The superiority of dynamic normative messages framed as a loss. Front. Sustain. 3:968201. doi: 10.3389/frsus.2022.968201

 de Groot, J. I. M., Bondy, K., and Schuitema, G. (2021). Listen to others or yourself? The role of personal norms on the effectiveness of social norm interventions to change pro-environmental behavior. J. Environm. Psychol. 78:101688. doi: 10.1016/j.jenvp.2021.101688

 de Groot, J. I. M., and Schuitema, G. (2012). How to make tJ. Environ. Psychol.he unpopular popular? Policy characteristics, social norms and the acceptability of environmental policies. Environm. Sci. Policy. 19–20, 100–107. doi: 10.1016/j.envsci.2012.03.004

 DellaValle, N., and Zubaryeva, A. (2019). Can we hope for a collective shift in electric vehicle adoption? Testing salience and norm-based interventions in South Tyrol, Italy. Energy Res. Soc. Sci. 55, 46–61. doi: 10.1016/j.erss.2019.05.005

 Demarque, C., Charalambides, L., Hilton, D. J., and Waroquier, L. (2015). Nudging sustainable consumption: the use of descriptive norms to promote a minority behavior in a realistic online shopping environment. J. Environ. Psychol. 43, 166–174. doi: 10.1016/j.jenvp.2015.06.008

 Economist Intelligence Unit (2021). An Eco-Wakening: Measuring Awareness, Engagement, and Action for Nature. Gland: WWF. Available at: https://files.worldwildlife.org/wwfcmsprod/files/Publication/file/93ts5bhvyq_An_EcoWakening_Measuring_awareness__engagement_and_action_for_nature_FINAL_MAY_2021.pdf

 European Commission (2020). Special Eurobarometer 501: Attitudes of Europeans Towards the Environment. Brussels: European Commission. Available at: https://europa.eu/eurobarometer/surveys/detail/2257 (accessed September 4, 2023).

 European Commission (2021). Special Eurobarometer 513: Climate Change [Dataset]. Brussels: European Commission. Available at: http://data.europa.eu/88u/dataset/s2273_95_1_513_eng (accessed September 4, 2023).

 Farrow, K., Grolleau, G., and Ibanez, L. (2017). Social norms and pro-environmental behavior: A review of the evidence. Ecol. Econ. 140, 1–13. doi: 10.1016/j.ecolecon.2017.04.017

 Fell, H.-J., and Traber, T. (2020). The Path to Climate Neutrality by 2050 Misses the Paris Climate Targets: The Rocky Road to Truthfulness in Climate Politics (EWG Policy Paper). Berlin: Energy Watch Group. Available at: https://www.energywatchgroup.org/wp-content/uploads/EWG_Policy-Paper_2021_Climate-Neutrality-2050.pdf

 Fishbein, M., and Ajzen, I. (1975). Belief, Attitude, Intention and Behaviour: An Introduction to Theory and Research, Vol. 27. Addison-Wesley.

 Ge, W., Sheng, G., and Zhang, H. (2020). How to solve the social norm conflict dilemma of green consumption: The moderating effect of self-affirmation. Front. Psychol. 11:566571. doi: 10.3389/fpsyg.2020.566571

 Gifford, R. (2011). The dragons of inaction: Psychological barriers that limit climate change mitigation and adaptation. Am. Psychol. 66, 290–302. doi: 10.1037/a0023566

 Göckeritz, S., Schultz, P. W., Rendón, T., Cialdini, R. B., Goldstein, N. J., and Griskevicius, V. (2009). Descriptive normative beliefs and conservation behavior: the moderating roles of personal involvement and injunctive normative beliefs. Eur. J. Soc. Psychol. 40, 514–523. doi: 10.1002/ejsp.643

 Goldstein, N. J., Cialdini, R. B., and Griskevicius, V. (2008). A room with a viewpoint: Using social norms to motivate environmental conservation in hotels. J. Consum. Res. 35, 472–482. doi: 10.1086/586910

 Gossen, M., Tröger, J., Veneny, M., Eichhorn, H., and Bergener, J. (2023). Do people make sufficiency-oriented mobile phone choices based on dynamic norms? The perception and effectiveness of sufficiency-promoting messages in online media. Front. Sustain. 4:1145243. doi: 10.3389/frsus.2023.1145243

 Griesoph, A., Hoffmann, S., Merk, C., Rehdanz, K., and Schmidt, U. (2021). Guess what …? How guessed norms nudge climate-friendly food choices in real-life settings. Sustainability 13:8669. doi: 10.3390/su13158669

 Habib, R., White, K., and Hoegg, J. (2021). Everybody thinks we should but nobody does: how combined injunctive and descriptive norms motivate organ donor registration. J. Consumer Psychol. 31, 621–630. doi: 10.1002/jcpy.1220

 He, H., Fu, J., Li, X., and Guo, R. (2019). The interplay between endorser social status and normative appeals on the endorsement effectiveness of pro-environmental behaviors. PLoS ONE 14:e0210699. doi: 10.1371/journal.pone.0210699

 Helferich, M., Thøgersen, J., and Bergquist, M. (2023). Direct and mediated impacts of social norms on pro-environmental behavior. Global Environm. Change 80:102680. doi: 10.1016/j.gloenvcha.2023.102680

 Hertwich, E. G., and Peters, G. P. (2009). Carbon footprint of nations: a global, trade-linked analysis. Environ. Sci. Technol. 43, 6414–6420. doi: 10.1021/es803496a

 IPCC (2021). Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press. https://www.ipcc.ch/report/ar6/wg1/#SPM

 Jacobson, R. P., Marchiondo, L. A., Jacobson, K. J. L., and Hood, J. N. (2020). The synergistic effect of descriptive and injunctive norm perceptions on counterproductive work behaviors. J. Busin. Ethics 162, 191–209. doi: 10.1007/s10551-018-3968-1

 Kácha, O., and van der Linden, S. (2021). The moderating role of moral norms and personal cost in compliance with pro-environmental social norms. Curr. Res. Ecol. Soc. Psychol. 2:100020. doi: 10.1016/j.cresp.2021.100020

 Kormos, C., Gifford, R., and Brown, E. (2015). The influence of descriptive social norm information on sustainable transportation behavior: a field experiment. Environ. Behav. 47, 479–501. doi: 10.1177/0013916513520416

 Lacroix, K., Gifford, R., and Chen, A. (2019). Developing and validating the Dragons of Inaction Psychological Barriers (DIPB) scale. J. Environ. Psychol. 63, 9–18. doi: 10.1016/j.jenvp.2019.03.001

 Lalot, F., Falomir-Pichastor, J. M., and Quiamzade, A. (2018). Compensation and consistency effects in proenvironmental behavior: the moderating role of majority and minority support for proenvironmental values. Group Proc. Intergroup Relat. 21, 403–421. doi: 10.1177/1368430217733117

 Lalot, F., Quiamzade, A., Falomir-Pichastor, J. M., and Gollwitzer, P. M. (2019). When does self-identity predict intention to act green? A self-completion account relying on past behavior and majority-minority support for pro-environmental values. J. Environ. Psychol. 61, 79–92. doi: 10.1016/j.jenvp.2019.01.002

 Lapinski, M. K., Zhuang, J., Koh, H., and Shi, J. (2017). Descriptive norms and involvement in health and environmental behaviors. Communic. Res. 44, 367–387. doi: 10.1177/0093650215605153

 Lee, S. J., and Liu, J. (2023). Leveraging dynamic norm messages to promote counter-normative health behaviors: The moderating role of current and future injunctive norms, attitude and self-efficacy. Health Commun. 38, 1071–1079. doi: 10.1080/10410236.2021.1991638

 Lee, T. M., Markowitz, E. M., Howe, P. D., Ko, C.-Y., and Leiserowitz, A. A. (2015). Predictors of public climate change awareness and risk perception around the world. Nat. Clim. Chang. 5, 1014–1020. doi: 10.1038/nclimate2728

 Legros, S., and Cislaghi, B. (2020). Mapping the social-norms literature: an overview of reviews. Perspectives on Psychological Science 15, 62–80. doi: 10.1177/1745691619866455

 Liu, R. W., and Lapinski, M. K. (2024). Cultural influences on the effects of social norm appeals. Philos. Trans. R Soc. Lond. B. Biol. Sci. 379:20230036. doi: 10.1098/rstb.2023.0036

 Loschelder, D. D., Siepelmeyer, H., Fischer, D., and Rubel, J. A. (2019). Dynamic norms drive sustainable consumption: Norm-based nudging helps café customers to avoid disposable to-go-cups. J. Econ. Psychol. 75:102146. doi: 10.1016/j.joep.2019.02.002

 Lutkenhaus, R. O., McLarnon, C., and Walker, F. (2023). Norms-shifting on social media: A review of strategies to shift health-related norms among adolescents and young adults on social media. Rev. Commun. Res. 11, 127–149. doi: 10.5680/RCR.V11.5

 McDonald, R. I., Fielding, K. S., and Louis, W. R. (2014). Conflicting norms highlight the need for action. Environ. Behav. 46, 139–162. doi: 10.1177/0013916512453992

 Melnyk, V., van Herpen, E., Fischer, A. R. H., and van Trijp, H. C. M. (2013). Regulatory fit effects for injunctive vs. descriptive social norms: evidence from the promotion of sustainable products. Mark. Lett. 24, 191–203. doi: 10.1007/s11002-013-9234-5

 Melnyk, V., van Herpen, E., Jak, S., and van Trijp, H. C. M. (2019). The mechanisms of social norms' influence on consumer decision making: a meta-analysis. Z. Psychol. 227, 4–17. doi: 10.1027/2151-2604/a000352

 Miller, D. T., and Prentice, D. A. (1996). “The construction of social norms and standards,” in Social Psychology: Handbook of Basic Principles. (New York: The Guilford Press), 799–829.

 Miller, D. T., and Prentice, D. A. (2016). Changing norms to change behavior. Annu. Rev. Psychol. 67, 339–361. doi: 10.1146/annurev-psych-010814-015013

 Mollen, S., Rimal, R. N., Ruiter, R. A. C., and Kok, G. (2013). Healthy and unhealthy social norms and food selection: findings from a field-experiment. Appetite 65, 83–89. doi: 10.1016/j.appet.2013.01.020

 Mortensen, C. R., Neel, R., Cialdini, R. B., Jaeger, C. M., Jacobson, R. P., and Ringel, M. M. (2019). Trending norms: a lever for encouraging behaviors performed by the minority. Soc. Psychol. Personal. Sci. 10, 201–210. doi: 10.1177/1948550617734615

 Moscovici, S. (1980). “Toward a theory of conversion behavior,” in Advances in Experimental Social Psychology, ed. B. Leonard (San Diego, CA: Academic Press), 209–239.

 Nolan, J. M. (2021). Social norm interventions as a tool for pro-climate change. Curr. Opin. Psychol. 42, 120–125. doi: 10.1016/j.copsyc.2021.06.001

 Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021). The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 372:n71. doi: 10.1136/bmj.n71

 Passafaro, P. (2020). Attitudes and tourists' sustainable behavior: an overview of the literature and discussion of some theoretical and methodological issues. J. Travel Res. 59, 579–601. doi: 10.1177/0047287519851171

 Player, A., Abrams, D., Van de Vyver, J., Meleady, R., Leite, A. C., Randsley de Moura, G., et al. (2018). “We aren't idlers”: using subjective group dynamics to promote prosocial driver behavior at long-wait stops. J. Appl. Soc. Psychol. 48, 643–648. doi: 10.1111/jasp.12554

 Poškus, M. S. (2016). Using social norms to encourage sustainable behavior: a meta-analysis. Psichologija 53, 44–58. doi: 10.15388/Psichol.2016.53.10031

 Poškus, M. S., Pilkauskaite Valickien,e, R., and Kuzinas, A. (2019). The effects of descriptive imagery and appeals on emotions and intentions related to pro-environmental behavior. Sustainability 11:5257. doi: 10.3390/su11195257

 Reno, R. R., Cialdini, R. B., and Kallgren, C. A. (1993). The transsituational influence of social norms. J. Pers. Soc. Psychol. 64, 104–112. doi: 10.1037/0022-3514.64.1.104

 Reynolds-Tylus, T., Martinez Gonzalez, A., and Quick, B. L. (2019). The role of choice clustering and descriptive norms in attenuating psychological reactance to water and energy conservation messages. Environ. Commun. 13, 847–863. doi: 10.1080/17524032.2018.1461672

 Rhodes, N., Shulman, H. C., and McClaran, N. (2020). Changing norms: a meta-analytic integration of research on social norms appeals. Human Commun. Res. 46, 161–191. doi: 10.1093/hcr/hqz023

 Richter, I., Thøgersen, J., and Klöckner, C. (2018). A social norms intervention going wrong: Boomerang effects from descriptive norms information. Sustainability 10:2848. doi: 10.3390/su10082848

 Rimal, R. N., and Lapinski, M. K. (2015). A re-explication of social norms, ten years later: Social norms. Commun. Theory 25, 393–409. doi: 10.1111/comt.12080

 Rinscheid, A., Pianta, S., and Weber, E. U. (2021). What shapes public support for climate change mitigation policies? The role of descriptive social norms and elite cues. Behav. Public Policy 5, 503–527. doi: 10.1017/bpp.2020.43

 Saracevic, S., and Schlegelmilch, B. B. (2021). The impact of social norms on pro-environmental behavior: A systematic literature review of the role of culture and self-construal. Sustainability 13:5156. doi: 10.3390/su13095156

 Schorn, A. (2023). “Promoting sustainable minority behaviour through social norm appeals: the impact of numeric versus vague formulations,” in Annual Conference of the Media Reception and Effects Division, German Communication Association, Augsburg, Germany.

 Schorn, A., Schläpfer, S., and Wirth, W. (2023). “Promoting voluntary carbon offsetting through social norm appeals: some learnings from null results,” in Klima(wandel)kommunikation (1st ed.), eds. J. Wolling, M. Becker, & C. Schumann. (Berlin: Universitätsverlag Ilmenau), 207–224.

 Schorn, A., and Wirth, W. (2023). Meet Bob and offset your flight: optimising explainer videos to promote voluntary carbon offsetting. Media Commun. 11:1. doi: 10.17645/mac.v11i1.6028

 Schorn, A., and Wirth, W. (2024). They approve but they don't act: promoting sustainable minority behavior with (conflicting) social norm appeals. Front. Psychol. 15, 1–18. doi: 10.3389/fpsyg.2024.1337585

 Schultz, P. W., Khazian, A. M., and Zaleski, A. C. (2008). Using normative social influence to promote conservation among hotel guests. Soc. Influence 3, 4–23. doi: 10.1080/15534510701755614

 Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., and Griskevicius, V. (2007). The constructive, destructive, and reconstructive power of social norms. Psychol. Sci. 18, 429–434. doi: 10.1111/j.1467-9280.2007.01917.x

 Schwartz, S. H. (1973). Normative explanations of helping behavior: a critique, proposal, and empirical test. J. Exp. Soc. Psychol. 9, 349–364. doi: 10.1016/0022-1031(73)90071-1

 Shealy, T., Johnson, E., Weber, E., Klotz, L., Applegate, S., Ismael, D., et al. (2018). Providing descriptive norms during engineering design can encourage more sustainable infrastructure. Sustain. Cities Soc. 40, 182–188. doi: 10.1016/j.scs.2018.04.017

 Sherif, M. (1936). The Psychology of Social Norms. Harper, xii, 210.

 Shulman, H., Rhodes, N., Davidson, E., Ralston, R., Borghetti, L., and Morr, L. (2017). The state of the field of social norms research. Int. J. Commun. 11:6055.

 Smith, J. R., and Louis, W. R. (2008). Do as we say and as we do: the interplay of descriptive and injunctive group norms in the attitude-behavior relationship. Br. J. Soc. Psych. 47, 647–666. doi: 10.1348/014466607X269748

 Smith, J. R., Louis, W. R., Terry, D. J., Greenaway, K. H., Clarke, M. R., and Cheng, X. (2012). Congruent or conflicted? The impact of injunctive and descriptive norms on environmental intentions. J. Environm. Psychol. 32, 353–361. doi: 10.1016/j.jenvp.2012.06.001

 Sparkman, G., Howe, L., and Walton, G. (2020a). How social norms are often a barrier to addressing climate change but can be part of the solution. Behavioral Public Policy 1–28. doi: 10.1017/bpp.2020.42

 Sparkman, G., Macdonald, B. N. J., Caldwell, K. D., Kateman, B., and Boese, G. D. (2021). Cut back or give it up? The effectiveness of reduce and eliminate appeals and dynamic norm messaging to curb meat consumption. J. Environ. Psychol. 75:101592. doi: 10.1016/j.jenvp.2021.101592

 Sparkman, G., and Walton, G. M. (2017). Dynamic norms promote sustainable behavior, even if it is counternormative. Psychol. Sci. 28, 1663–1674. doi: 10.1177/0956797617719950

 Sparkman, G., Weitz, E., Robinson, T. N., Malhotra, N., and Walton, G. M. (2020b). Developing a scalable dynamic norm menu-based intervention to reduce meat consumption. Sustainability 12:2453. doi: 10.3390/su12062453

 Thøgersen, J. (2008). Social norms and cooperation in real-life social dilemmas. J. Econ. Psychol. 29, 458–472. doi: 10.1016/j.joep.2007.12.004

 United Nations (2015). The Sustainable Development Goals. 17 Goals to Transform Our World. Available at: https://www.un.org/sustainabledevelopment/

 White, K., and Simpson, B. (2013). When do (and don't) normative appeals influence sustainable consumer behaviors? J. Mark. 77, 78–95. doi: 10.1509/jm.11.0278

 Witzling, L., Shaw, B., and Trechter, D. (2019). Which communication channels shape normative perceptions about buying local food? An application of social exposure. Agricult. Human Values 36, 443–454. doi: 10.1007/s10460-019-09926-1

 Wolf, I., Ebersbach, B., and Huttarsch, J.-H. (2023). Soziales Nachhaltigkeitsbarometer der Energie- und Verkehrswende 2023 (Soziales Nachhaltigkeitsbarometer). Potsdam: Potsdam-Institut für Klimafolgenforschung (PIK). Available at: https://snb.ariadneprojekt.de/soziales-nachhaltigkeitsbarometer

 Yamin, P., Fei, M., Lahlou, S., and Levy, S. (2019). Using social norms to change behavior and increase sustainability in the real world: a systematic review of the literature. Sustainability 11:5847. doi: 10.3390/su11205847

 Zumthurm, S., and Stämpfli, A. (2024). A diet-related health prompt with the Swiss Food Pyramid as a nudge to reduce meat consumption. Food Qual. Prefer. 115:105105. doi: 10.1016/j.foodqual.2024.105105



Appendix


Table A1. List of studies selected for the literature review.

[image: Table ]

Copyright
 © 2024 Schorn. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Why should I when no one else does? A review of social norm appeals to promote sustainable minority behavior



		Introduction



		Theoretical background



		Descriptive social norm appeals



		Injunctive social norm appeals



		Conflicting social norm appeals







		Materials and methods



		Results



		Descriptive overview



		Procedure



		Effects of descriptive minority social norm appeals



		Q1: How do the effects of static descriptive social norm appeals depend on the strength of the social norm appeal?



		Q2: How do the effects of static descriptive minority social norm appeals depend on sample characteristics?



		Q3: Under which conditions do static descriptive minority social norm appeals backfire?



		Q4: How can dynamic descriptive social norm appeals prevent negative backfire effects by highlighting a trend in the behavior?









		Effects of injunctive social norm appeals



		Q5: How do the effects of injunctive social norm appeals depend on the strength of the social norm appeal?









		Effects of the alignment of social norm appeals



		Q6: How does the alignment of descriptive and injunctive social norm appels affect their impact?













		Discussion



		Conclusion



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References



		Appendix

















OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Why should I when no one else
does? A review of social norm
appeals to promote sustainable
minority behavior





OPS/images/fpsyg-15-1415529-g001.gif
[ —

e T———
3| | ms s e
i | mrh R
3 | smeec S
— L

o I po—

pe———

e N pr—

£ T

.
it
R
L A
SR

U S

P Pe——
3| | s






OPS/images/fpsyg-15-1415529-t001.jpg
References

Aldoh etal.
(2021)

Method

Experiment

Sustainable diet (meat
consumption)

United Kingdom

30% vs. 30%
(increasing) vs.
control group

Control
group

No stimulus

Exemplar minority

appeal

Recent research has shown
that, in the last 5 years, 30% of
people in the UK have now
started to make an effort to
limit their meat consumption.

Stimulus

Statement

Aruta (2022)

Study 2

Experiment

Waste prevention
(plastic)

Philippines
(students)

20% vs. 80%

‘Among these institutions, our
university only has 20% of its
students minimizing their
daily plastic use.

Article

Berger (2021)

Field experiment

Waste prevention
(reusable mugs)

Switzerland
(students)

40.9% and 21.3%

Behavioral appeal
No intervention

Ist week of October. 22% are
using mugs. Join them!

Sign

Boenke et al.
(2022)

Experiment

Sustainable diet (meat
consumption)

Germany,
Switzerland, and
Austria (convenien

15% vs. more and
more

)

15% of Germans try to reduce
their meat consumption. This
means that 15 out of 100
people eat less meat than they
would normally do.

Statement

Buvér et al. (2023)

Experiment

Waste prevention
(plastic)

Finland
(convenience)

More and more
vs. control group

Behavioral appeal

More and more people care
about the PET pollution every
day.

Instagram post

Carfora et al.
(2022)

Experiment

Sustainable diet (meat
consumption)

Italy
(convenience)

More and more
vs. control group

No social norm
appeal

To avoid deforestation, more
and more people are reducing
their consumption of meat.

Chatbot

Chung and
Lapinski (2023)

Experiment

Waste prevention
Conservation (energy)

USA (students)

30% vs. 30%
(increasing) vs.
majority

More and more students (9%
in2017 = 17% in 2018 —
30% in 2019) are unplugging
their electronics to save
money, save energy, and to
protect pure Michigan.

Poster

de Groot (2022)

Experiment

Sustainable diet (meat
consumption)

Germany The
Netherlands
(students)

30% vs. 30%
(increasing)

No stimulus

Recent research has shown
that 30% of people living in
the Netherland make an effort
to limit their meat
consumption. This means that
3 out of 10 people living in the
Netherlands eat less meat than
they otherwise would. This
has increased from 20% or 2
out of 10 people five years ago.

Statement

de Groot and
Schuitema (2012)

Experiment

Waste prevention
Transportation

UK (convenience)

10%—20% vs.
80%—90%

A pilot survey indicated that
around 10%/90% of a
representative sample of the
UK population found that this
was an acceptable measure for
reducing car use.

Article +
statement

de Groot et al.
(2021)

Study 2

Experiment

Sustainable diet (meat
consumption)

The Netherlands
(convenience)

20% vs. 80%

Around 80%/20% of the
Dutch population is either
trying, or considering to make
an effort to limit the amount
of meat they consumer.

Article

DellaValle and
Zubaryeva (2019)

Experiment

Transportation

Italy
(convenience)

Increase by 178%
vs. control group

No social norm
appeal No
stimulus

South Tyroleans increased in
new Electric Vehicle
registrations by 178 % in the
period 2013-2017.

Ad

Demarque et al.
(2015)

Study 1

Experiment

Sustainable consumption

France (students)

9% vs. 70% vs.
control group

No social norm
appeal

For your information, 9% of
previous participants
purchased one ecological
product.

Online shop

Demarque et al.
(2015)

Study 2

Experiment

Sustainable consumption

France (students)

1% vs. 9% vs. 70%
vs. 90% vs.
control groups

No social norm
appeal

For your information, 9% of
previous participants
purchased one ecological
product.

Online shop

Gossen et al.
(2023)

Experiment

Sustainable consumption

Germany (quasi
representative)

More and more
vs. control group

No social norm
appeal

In collaboration with
scientists, we have found that
more and more people are
extending the life of their
mobile phone by getting it
repaired.

Online shop

Griesoph et al.
(2021)

Field experiment

Sustainable diet (meat
consumption)

Germany
(students)

Positive (44%
Vegan) vs.
negative (56%
meat eaters) vs.
control group

No social norm
appeal

On average, 44% of our
canteen customers chose a
vegan or vegetarian main dish
during the last winter term.

Statement

He etal. (2019)

Study 1-3

Experiment

Conservation (energy)

China (students
+ convenience)

More and more
vs. control group

Appeal (every
student should)

More and more university
students set the air
conditioning temperature
above 26°C in the summer
and below 20°C in the winter.

Poster

Kécha and van
der Linden (2021)

Kormos et al.
(2015)

Study 1-2

Experiment

Field experiment

Pro-environmental
behavior

Transportation

USA (quasi
representative)

Canada
(students)

17% vs. 83%

4% vs. 25% vs.
control group (no
social norm

appeal)

No social norm
appeal

17% of other participants have
completed the task.

Since 1993, 26% of
commuters at [our university]
have switched to more
sustainable modes of
transport to campus vs. only
4% of commuters at [our
university].

Statement

Statement

Lalot et al. (2018)

Study 1

Experiment

Sustainable consumption

USA (MTurk)

18% vs. 82%

18% [82%] of the individuals
declared supporting the
content of the text without
hesitation, and committed to
make more individual efforts
in order to reduce their own
consumption. Thus, only a
minority [a large majority] of
the inhabitants supports
unconditionally
proenvironmental values.

Article

Lalot et al. (2018)

Lalot et al. (2019)

Study 2

Study 1

Experiment

Experiment

Sustainable consumption

Waste prevention
(recycling)

Switzerland
(students)

USA (MTurk)

12% vs. 88%

4% to 18% vs.
61% to 82%

12% [88%) of the individuals
declared supporting the
content of the text without
hesitation, and committed to
make more individual efforts
in order to reduce their own
consumption. Thus, only a
minority [a large majority] of
the inhabitants supports
unconditionally
proenvironmental values.

[Most/Few] Americans are
concerned for the
environment, view protecting
the environment as a top
priority, say they try to live in
ways that protect the
environment; and [a
majority/a minority] of
Americans do recycle.

Article

Article

Lalot et al. (2019)

Study 2

Experiment

Sustainable consumption

Switzerland
(students)

12% vs. 88%

“12% (88%) of the sampled
people declared supporting
the content of the text without
hesitation, and committed
themselves to make more
individual efforts in order to
reduce their own
consumption. Thus, only a
minority (a large majority) of
the inhabitants.

Article

Lapinski et al.
(2017)

Experiment

Conservation (water)

USA (students)

3% vs. 90%

Only 3% of people in the
university community took
steps to conserve water in the
year prior to the study.

Statement

Liuand Lapinski
(2024)

Experiment

Food waste (students)

China USA
(students)

20% vs. 80%

Few vs.
majority

Only a few of students at XX
University, about 20%, have

taken actions to help reduce

food waste.

Article

Lee and Liu
(2023)

Experiment

Sustainable diet

USA (students)

35% vs. 35%
increased vs.
control

No stimulus

Recent research has shown
that, in the last 5 years, 35% of
Americans have now started
to make an effort to eat less
meat.

Statement

Loschelder et al.
(2019)

Study 1

Field experiment

Reusable mugs

Germany
(students)

More and more
vs. control group

No social norm
appeal

Our guests are changing their
behavior: More and more are
switching from the to-go-cup
to a sustainable alternative

Sign

Loschelder etal.
(2019)

Study 2

Experiment

Reusable mugs

Germany
(students)

25% vs. more and
more

No social norm
appeal Behavioral

appeal

Our guests are changing their
behavior: More and more are
switching from the to-go-cup
to a sustainable alternative.

Sign

Mortensen et al.
(2019)

Study 1

Experiment

Water conservation

USA (students)

48% vs. increase
from 37% to 48%

Architectural
trends

Research from (previous year)
has found that 48% of
(University name) students
engage in one or more of the
following water conservation
behaviors. This has increased
from 37% in (2 years
previous).

Statement

Mortensen et al.
(2019)

Study 2

Experiment

Donations

USA (MTurk)

48% vs. increase
from 17% to 48%

No social norm
appeal

In July [previous year], 48% of
the MTurk workers who took
our surveys donated funds to
the SEAA. This increased
from 17% in July (2years
previous).

Statement

Player et al.
(2018)

Field experiment

Idling engines

UK (convenience)

25% vs. negative
(some don’t)

‘When barriers are down 25%
of motorists turn off their
engines!

Sign

Reynolds-Tylus
etal. (2019)

Experiment

Conservation

USA (MTurk)

27% vs. 73% 32%
vs. 68%

27% of Americans take small
steps to conserve their water
use.

Statement

Richter et al.
(2018)

Study 1

Field experiment

Sustainable diet

Germany Norway
(convenience)

1% vs. 4% vs. 28%
vs. 52% vs. 69%
vs. 82% vs. 91%

No social norm
appeal No
intervention

11% of all customers buying
seafood in our shop yesterday
chose MSC/ASC.

Sign

Rinscheid et al.
(2021)

Choice
experiment

Fossil fuel-powered cars

USA (quasi
representative)

Few vs. more and
more

More and more people living
in [your state] are buying
non-fossil fuel cars and have
already started to change their
transportation habits, e.g. by
using public transportation.

Article +
statement

Schorn and Wirth
(2023)

Study 1

Experiment

Voluntary carbon offsets

Germany (quasi
representative)

Minority vs.
increase of 50%

No social norm
appeal No
stimulus

Unfortunately, so far only a
minority compensates their
CO2 emissions. But there is
good news: More and more
people are offsetting their
emissions.

Video

Schorn and Wirth
(2023)

Study 2

Experiment

Voluntary carbon offsets

Germany (quasi
representative)

10% vs. 10%
increasing vs.
none

80% approval

vs. none

No social norm
appeal No
stimulus

Already one in ten people
voluntarily offset their flight
in 2021. That is five times
more people than in the
previous year. So there is a
positive trend and the
proportion is expected to
quadruple in the next few
years.

Video

Schorn and Wirth
(2023)

Schorn and Wirth
(2023)

Study 1

Study 2

Experiment

Experiment

Voluntary carbon offsets

Voluntary carbon offsets

Germany (quasi
representative)

Germany (quasi
representative)

10% vs. 10%
increasing vs.
none

10% vs. more and
more vs. none

80% approval
vs. none

80% approval

Vvs. none

No social norm
appeal No
stimulus

No social norm
appeal No
stimulus

When looking at the German
population, already one in ten
people voluntarily offset their
flight in 2020. This number is
five times higher than in the
previous year. This is a
positive trend, and the
proportion is expected to
quadruple in the coming
years.

A strong trend is emerging:
More and more people are
choosing to offset their air
travel.

Video

Video

Schultz et al.
(2008)

Study 1

Field experiment

Reusing towels

USA
(convenience)

25% vs. 75%

Some vs. many

No social norm
appeal

Nearly 25% of guests choose
to reuse their towels each day.
Some of our guests have
expressed to us their approval
of conserving energy. Because
some guests value
conservation, this hotel has
initiated a conservation
program.

Sign

Shealy et al.
(2018)

Experiment

Sustainable building

USA
(convenience)

6-20% vs. 80-95%

Less than 20 % of Envision
projects are able to meet the
Restorative level of
achievement for this credit.

Statement

Smith et al. (2012)

Study 1

Experiment

Energy conservation

UK (students)

82% vs. 22%

85% vs. 23%

Participants were told that
22% of students engaged in
energy conservation.

Article

Smith etal. (2012)

Study 2

Experiment

Energy conservation

China UK
(students)

82% vs. 22%

85% vs. 23%

Participants were told that
22% of students engaged in
energy conservation.

Article

Sparkman et al.
(2021)

Study 1-2

Experiment

Sustainable diet

USA (MTurk,
quasi
representative)

More and more
vs. control group

No social norm
appeal

In the US, over six million
people have reduced their
meat intake, and that number
is rising.

Article

Sparkman and
Walton (2017)

Study 1-2

Experiment

Sustainable diet

USA (MTurk)

30% vs. 30%
(increasing)

No social norm
appeal

Recent research has shown
that, in the last 5 years, 30% of
Americans have now started
to make an effort to limit their
meat consumption.

Statement +
visualization

Sparkman and
Walton (2017)

Study 3

Experiment

Sustainable diet

USA (MTurk)

30% vs. 30%
(increasing;
future growth) vs.
30% (increasings
no future growth)

No social norm
appeal

Recent research has shown
that, in the last 5 years, 30% of
Americans have now started
to make an effort to limit their
meat consumption. [....] This
trend is expected to continue
in the near future.

Statement +
visualization

Sparkman and
Walton (2017)

Study 4

Field experiment

Sustainable diet

USA (students)

30% vs. 30%
(increasing) vs.
description of an
off-topic trend
(control group)

No social norm
appeal

Specifically, recent research
has shown that 30% of
Americans make an effort to
limit their meat consumption.
That means that 3 in 10
people eat less meat than they
otherwise would.

Statement

Sparkman et al.
(2020b)

Study 1

Field experiment

Sustainable diet

USA
(convenience)

Dynamic vs.
control group

No social norm
appeal

Our Meatless Burgers Are on
the Rise. We've noticed
customers are starting to
choose more meatless dishes.

Sign

Sparkman et al.
(2020b)

Study 2-4

Field experiment

Sustainable diet

USA
(convenience)

Dynamic vs.
control group

No social norm
appeal

‘We've noticed that customers
are starting to eat less meat by
choosing more meatless
dishes.

Sign
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