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They approve but they don’t act: 
promoting sustainable minority 
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Background: Social norm appeals are effective in promoting sustainable 
majority behavior but could backfire when the target behavior is only performed 
by a minority of people. However, emphasizing that an increasing number of 
people have started engaging in the behavior or that the majority approve the 
behavior might prevent such negative effects. However, only a few studies have 
investigated the combination of descriptive minority and injunctive majority 
social norm appeals, with inconsistent results. Some studies of minority 
behavior suggest that the characteristics of recipients might determine the 
inconsistent results regarding the impact of minority social norm appeals and 
that social norm appeals could have a greater impact on individuals with weaker 
environment related dispositions.

Method: Two two-wave studies investigated how descriptive minority appeals, 
injunctive majority appeals, and their combination can be  used to motivate 
sustainable minority behavior and what role environment related dispositions 
play in this context. In the first part, perceived social norms, environment related 
dispositions, behavioral intentions, and pre-attitudes were measured. Two 
weeks later, respondents participated in a 3 (descriptive social norm appeal: 
static vs. dynamic vs. absent)  ×  2 (injunctive majority social norm appeal: present 
vs. absent) between-subjects experiment and watched an explainer video on 
voluntary carbon offsets that included various social norm appeals.

Results: In both studies, we found that social norm appeals influenced perceived 
social norms. However, persuasive effects were only observed in the first study, 
and an injunctive majority appeal increased persuasive outcomes, but there 
were no differences between the descriptive conditions and no differences in 
their impact depending on individuals’ environment related dispositions in either 
study.

Discussion: A single exposure may be  insufficient to exert persuasive effects 
and the change in perceived social norms may first need to be internalized. In 
online explainer videos, the effects of social norm appeals could be amplified by 
algorithm-based suggestions and when social norm appeals draw attention to 
norm-conforming content. However, further research is required on the long-
term effects and their possible amplification via social media.
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1 Introduction

Individuals and households are responsible for a considerable 
proportion of global emissions. Therefore, behavior change is needed 
on a societal and individual level, and people must be motivated to 
change their behavior to mitigate climate change (Hertwich and 
Peters, 2009; Fell and Traber, 2020; IPCC, 2021). In recent years, this 
issue has gained increasing attention in politics and the mass media, 
and various studies have shown that a high level of awareness of 
climate change exists in large parts of the world (e.g., Lee et al., 2015; 
Oliver and Adkins, 2020; Baiardi and Morana, 2021; Boon-Falleur 
et al., 2022; Carmichael et al., 2023; Andre et al., 2024). However, only 
a few people seem to be actively tackling the related problems by 
changing their behavior (Brechin and Bhandari, 2011; European 
Commission, 2020, 2021; Passafaro, 2020; Andre et  al., 2024). 
Therefore, it remains a challenge for scientists and practitioners to 
determine how individuals can be  motivated to adopt 
sustainable behaviors.

One of the most important interventions in behavioral science to 
change behavior in general and motivate sustainable behavior in 
particular is the use of social norm appeals (Cialdini and Jacobson, 
2021). This is a simple, inexpensive, and effective method of achieving 
compliance by changing the perceived prevalence of a particular 
behavior and its approval, usually by highlighting that the desired 
behavior is prevalent or has gained wide approval in certain social 
contexts (Mortensen et al., 2019; Rhodes et al., 2020). When using 
social norm appeals, individuals are informed about the proportion 
either of those who engage in the target behavior (descriptive social 
norm appeal) or of those who approve of the target behavior 
(injunctive social norm appeal), both within a reference group 
(Cialdini et al., 1990, 1991).

Descriptive and injunctive social norm appeals are successful and 
proven interventions when the target behavior is performed and 
approved by the majority (e.g., Rhodes et al., 2020). However, if the 
target behavior is not widely adopted (descriptive minority), social 
norm appeals risk undesirable backfire effects when people learn that 
their unsustainable behavior is the norm (e.g., Schultz et al., 2007; 
Richter et al., 2018). In this case, normative information can have the 
opposite effect of what the communicator intends (e.g., Cialdini, 2003; 
Schultz et al., 2007; Richter et al., 2018; Berger, 2021).

Such backfire effects of descriptive minority appeals can 
be prevented, on the one hand, by not only highlighting the minority 
of people performing the target behavior (static descriptive appeal), 
but by presenting the behavior as a growing trend (dynamic 
descriptive appeal) that people increasingly follow (Sparkman and 
Walton, 2017). Most studies examining dynamic appeals have revealed 
positive effects when people anticipate ongoing change and a future 
world in which that minority behavior is the norm (e.g., Sparkman 
and Walton, 2017; Loschelder et al., 2019; Mortensen et al., 2019). On 
the other hand, injunctive majority appeals can be used to indicate the 
proportion of people who approve of the behavior rather than the 
minority of people who perform the target behavior (Schultz et al., 
2007; Rhodes et  al., 2020). However, the positive effects may 
be attenuated or even reversed when an injunctive majority appeal is 
combined with a descriptive minority appeal or when it is obvious that 
the target behavior is only performed by a minority.

Research on social norm conflict shows that social norm appeals 
can be  ineffective when injunctive majority appeals do not match 

descriptive minority appeals or salient descriptive norms (e.g., Schultz 
et al., 2008; Smith et al., 2012). People may experience an internal 
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; Jacobson 
et al., 2020). However, recent studies of environmental communication 
(e.g., Schorn and Wirth, 2023) and health communication (e.g., Habib 
et  al., 2021) have found no evidence of social norm conflict. It is 
therefore unclear under which circumstances conflicting social norm 
appeals can promote or suppress sustainable behavior. However, 
various studies of social norm appeals suggest that there may 
be  differences in effects depending on the characteristics of the 
sample. Studies applying social norm appeals have shown that they 
seem to have a stronger effect on individuals with weaker 
environmental attitudes, while individuals with stronger 
environmental attitudes seem less affected (e.g., de Groot et al., 2021; 
Aruta, 2022). Accordingly, backfire effects seem more likely among 
people with weak pro-environmental attitudes compared with those 
with strong environmental attitudes (Richter et al., 2018). However, 
these results are often implicit or retrospective and do not control for 
environment related dispositions (Demarque et al., 2015; Richter et al., 
2018; Aruta, 2022), and there remains a lack of research that explicitly 
addresses the effects of sample characteristics in the context of social 
norm interventions to test these assumptions.

Therefore, this study aimed to investigate how descriptive and 
injunctive social norm appeals, and their combination can be used 
effectively to motivate sustainable minority behavior, and the role of 
environment related dispositions in this context. Because most studies 
focusing on social norm conflict have not included dynamic 
descriptive appeals (e.g., Smith et al., 2012) and studies on dynamic 
descriptive appeals have not addressed social norm conflict (e.g., 
Sparkman and Walton, 2017), we  examined if a static descriptive 
minority appeal combined with an injunctive majority appeal results 
in negative effects, and if these can be prevented by using a dynamic 
descriptive appeal instead. We report on two two-wave studies that 
allowed us to measure environment related dispositions and perceived 
social norms independently of social norm appeals. In this way, this 
study aims to contribute to basic research on social norm appeals that 
promote environmental behavior approved by a majority but 
performed by only a minority. In the two experiments, different social 
norm appeals were embedded in explainer videos on voluntary carbon 
offsets. Explainer videos are very popular on social media and are 
thought to be more effective than written text in changing perceptions 
of social norms and the resulting beliefs or behaviors (e.g., Rhodes 
et al., 2020). Thus, our research extends existing research by combining 
injunctive appeals with dynamic descriptive appeals and examining 
the role of environment related dispositions in relation to conflicting 
social norm appeals, measuring them separately in time from 
the manipulation.

2 Theoretical background: social 
norm appeals

The focus theory of normative conduct posits that social norms 
powerfully and systematically influence human behavior (Cialdini 
et al., 1990, 1991). According to this theory, there are descriptive social 
norms that reflect people’s typical behavior, and injunctive social 
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norms that indicate what behavior is desirable or approved. Social 
norms can be  activated or made salient so that they can guide 
behavioral decisions. Accordingly, 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). Social norm appeals can change perceptions and 
increase the salience of existing norms, which can lead to conformity 
(Miller and Prentice, 1996; Abrahamse and Steg, 2013; Farrow et al., 
2017; Poškus, 2018; Rhodes et  al., 2020). Descriptive social norm 
appeals provide information about the proportion of people who 
engage in the desired behavior, and injunctive social norm appeals 
describe the proportion of people approving the behavior, both within 
a reference group (Cialdini et al., 1991; Schultz et al., 2007; Goldstein 
et al., 2008). Descriptive social norms can influence behavior based on 
social proof, as they indicate behavior that has proven to be effective 
for others (Jacobson et al., 2011). Injunctive social norms can influence 
behavior by creating social pressure to conform because they show 
what behavior a social group approves or expects. Therefore, 
descriptive norm appeals work heuristically and nonconsciously 
through the peripheral route of information, while injunctive appeals 
need greater elaboration to consciously make the “right” choice, 
particularly when other people do not act accordingly (cf. Göckeritz 
et al., 2009; Melnyk et al., 2019).

2.1 Descriptive social norm appeals

Descriptive social norm appeals can lead to compliance when 
targeting majority behavior because they work as social proof, 
showing which behavior has proven to be effective for other people 
(Jacobson et al., 2011). However, descriptive appeals are ineffective 
and run the risk of undesirable boomerang or backfire effects when 
the target behavior is not prevalent and people learn that their 
unsustainable behavior is actually the norm (Reno et al., 1993; Schultz 
et al., 2007; Smith and Louis, 2009; Elgaaied-Gambier et al., 2018; 
Loschelder et al., 2019; Berger, 2021). Most studies on descriptive 
minority appeals conclude that they are not effective to promote 
sustainable behavior (e.g.,  Richter et al., 2018; Shealy et al., 2018; 
Artua, 2022). Highlighting the minority behaving in the desired way 
does not act as social proof and therefore can result in a contrary 
behavioral adjustment. In this case, a descriptive minority appeal 
performs worse than a message without any normative information. 
Thus, normative information can backfire when people follow the 
majority not acting sustainable. Therefore, we  hypothesize that a 
message containing a static descriptive minority appeal will weaken 
the perceived prevalence of the behavior and be  less effective in 
promoting sustainable behavior than a message without a descriptive 
appeal (backfire effect).

H1: A message including a static descriptive minority appeal (a) 
negatively affects the perceived prevalence of the behavior and (b) 
is less persuasive than a message without a descriptive 
minority appeal.

Nevertheless, backfire effects of static descriptive minority appeals 
can be prevented by presenting the behavior as a trend that people 
increasingly follow. Such dynamic descriptive appeals can lead to 

preconformity and compliance when individuals anticipate ongoing 
change and a future world in which that minority behavior is the norm 
(Sparkman and Walton, 2017). In this case, individuals know that the 
behavior is currently being performed by a numerical minority of 
people (perceived descriptive minority), but it is anticipated that the 
behavior could be performed by a majority in the future (increasing 
future descriptive norm). Several studies have shown that dynamic 
descriptive appeals hold promise for promoting sustainable minority 
behavior (e.g., Sparkman and Walton, 2017; Loschelder et al., 2019; 
Mortensen et al., 2019). However, recent studies suggest that dynamic 
appeals are more likely to catch backfire effects from static minority 
appeals, as the overall results are weaker when they were compared 
against control groups without social norm appeals (e.g., DellaValle 
and Zubaryeva, 2019; Carfora et  al., 2022; Gossen et  al., 2023). 
Therefore, we  hypothesize that a dynamic appeal increases the 
perception of a trend and is more effective in promoting sustainable 
minority behavior than a static minority appeal, replicating results of 
former studies.

H2: A message including a dynamic descriptive norm appeal (a) 
leads to a stronger perception of a trend and (b) is more persuasive 
than a message including a static descriptive minority appeal.

Loschelder et  al. (2019), Mortensen et  al. (2019), Schorn and 
Wirth (2023), and Sparkman and Walton (2017) suggest that dynamic 
appeals work by reinforcing the perception of a trend, which can lead 
to preconformity. Following this reasoning, a dynamic appeal should 
also lead to an increased perception of a trend and be more effective 
than messages without a descriptive appeal, despite the mixed results 
of other studies.

H3: A message including a dynamic descriptive norm appeal (a) 
leads to a stronger perception of a trend and (b) is more persuasive 
than a message without a descriptive appeal.

2.2 Injunctive social norm appeals

Another strategy for preventing the negative effects of static 
descriptive minority appeals is to emphasize that an injunctive 
majority approves of the behavior, rather than referring to a descriptive 
minority performing the behavior. People appear to systematically 
underestimate the approval of various environmental behaviors in the 
population (Nolan, 2021; Wolf et  al., 2023; Andre et  al., 2024). 
Injunctive social norm appeals can adjust such misperceptions and 
increase perceived injunctive norms. However, few studies have used 
injunctive appeals that address minority behavior or vary the strength 
of the appeal (e.g., Schultz et al., 2008; de Groot and Schuitema, 2012; 
Smith et al., 2012; Schorn and Wirth, 2023). In addition, injunctive 
appeals are often operationalized differently, which makes it difficult 
to compare and classify the results (Smith and Louis, 2009; Shulman 
et  al., 2017; Schorn et  al., 2023). For example, in studies using 
personalized normative feedback, the manipulation of injunctive 
norms has commonly been indirect, using smileys or other icons to 
indicate whether the behavior was within a desired range (e.g., Schultz 
et al., 2007; Bergquist and Nilsson, 2016; Bhanot, 2018; for review 
Bergquist et al., 2019). Such injunctive messages serve as a signal of 
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how the measured behavior has been evaluated. These injunctive 
messages seem to be effective to prevent backfire effects in the context 
of normative feedback. However, since the injunctive norm (share of 
people approving the behavior) is not described directly within a 
reference group, they should not operate via a change in perceived 
injunctive social norms. Injunctive icons indicate desirable behavior 
(e.g., for scientific, economic or sustainability reasons), but not 
necessarily socially desirable behavior. Therefore, the results of studies 
on normative feedback cannot be directly transferred to research on 
social norm appeals.

Nevertheless, injunctive appeals seem to be well suited to promote 
pro-environmental behavior (Rhodes et al., 2020) and increase public 
support for climate policy measures (Nolan, 2021) and the acceptance 
of a behavior (de Groot and Schuitema, 2012; Schorn and Wirth, 
2023). Although there are only a few studies examining injunctive 
appeals in the context of minority behavior (e.g., Smith et al., 2012; 
Schorn and Wirth, 2023), yielding partly contradictory results, 
we assume that injunctive majority appeals should have a positive 
effect overall. We hypothesize that a message containing an injunctive 
majority appeal will increase the perceived prevalence of approval and 
be more effective in promoting sustainable minority behavior than a 
message without an injunctive appeal.

H4: A message including an injunctive majority appeal (a) 
increases the perceived prevalence of approval and (b) is more 
persuasive than a message without an injunctive majority appeal.

However, due to methodological differences, unanswered 
questions remain about the effectiveness of an injunctive appeal 
stating majority approval in the context of minority behavior. Studies 
of conflicting social norms have yielded inconsistent results regarding 
their effects, and it remains unclear how conflicting descriptive and 
injunctive social norm appeals influence each other (cf. Smith et al., 
2012; Habib et al., 2021).

2.3 Conflicting social norms

Studies demonstrating the effectiveness of injunctive social norm 
appeals often work with majority approval and contrast them with 
descriptive majority appeals (e.g., Rhodes et al., 2020). In the context 
of sustainable behavior, individuals indeed often have prevalent 
positive attitudes and seem to approve of sustainable behavior in 
general and of specific actions, but they have not yet adapted their own 
behavior to the same extent (European Commission, 2020; Baiardi 
and Morana, 2021; Economist Intelligence Unit, 2021). Thus, the 
initial situation for new sustainable behaviors commonly includes an 
injunctive majority and a collective descriptive minority social norm 
(actual prevalence of the behavior, cf. Chung and Rimal, 2016). This 
can be problematic because injunctive and descriptive social norms 
influence each other, particularly when they are not aligned or 
congruent (Eriksson et al., 2015; Cialdini and Jacobson, 2021).

Individuals 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). Therefore, 
the effect of an injunctive majority appeal can be  influenced by a 
descriptive appeal and the fact that people have an idea of the 
frequency of occurrence of a behavior even without a descriptive 

minority appeal. Conversely, an injunctive majority appeal can 
increase not only perceived injunctive but also perceived descriptive 
social norms (Eriksson et al., 2015). When an injunctive majority is 
emphasized, this may have spillover effects on perceived descriptive 
norms, and individuals may overestimate the frequency of occurrence 
(Eriksson et al., 2015; Rhodes et al., 2020). In this case, the mention of 
the injunctive majority serves as an anchor for estimating descriptive 
norms (Tversky and Kahneman, 1974). However, it is unclear how 
descriptive and injunctive appeals influence each other and how their 
interaction impacts perceived social norms (Cialdini and Jacobson, 
2021). Accordingly, we address the question of how the combination 
of descriptive and injunctive appeal influences perceived social norms.

RQ1: How do conflicting social norm appeals influence perceived 
social norms?

Regarding the persuasion effect, research on social norm conflict 
(Smith et  al., 2012) or the norm alignment effect (Bergquist and 
Nilsson, 2016) suggests that social norm appeals may be ineffective 
when the injunctive (majority) appeals do not match the salient 
descriptive (minority) norms, and vice versa (e.g., Schultz et al., 2008; 
Smith and Louis, 2008; Smith et al., 2012;  McDonald et al., 2014b;    
Bonan et  al., 2020; Ge et  al., 2020; Jacobson et  al., 2020). When 
individuals learn that the common behavior does not reflect what 
should be done, they can experience an inner conflict or cognitive 
dissonance, which can suppress the desired behavior (cf. Schultz et al., 
2008; Thøgersen, 2008; Smith et al., 2012; McDonald et al., 2014a; 
Jacobson et al., 2020).

Within the context of personalized normative feedback, the 
alignment of descriptive and injunctive feedback to prevent backfire 
effects coming along with descriptive minority norms has frequently 
been confirmed, referred to as norm alignment effect (e.g., Schultz 
et al., 2007; Allcott, 2011; Bergquist and Nilsson, 2016; Schultz et al., 
2016; Bhanot, 2018; Bonan et al., 2020). In this scenario, injunctive 
icons (e.g., smileys) have been used to provide positive feedback: The 
individual behavior was not the norm (e.g., average neighbors perform 
worse), but it was supported and considered exemplary. Nevertheless, 
a recent conceptual replication study by Alblas et al. (2023) suggests 
that effects of normative feedback might be caused by regression to 
the mean rather than the manipulation of descriptive social norms 
which is why they did not find effects of the combination of descriptive 
and injunctive normative feedback.

When considering persuasive effects of conflicting social norm 
appeals, research shows as well that the alignment of social norm 
appeals could be decisive for their effects. For example, Schultz et al. 
(2008) combined an injunctive majority (“many”) versus a minority 
(“some”) appeal with a descriptive appeal and determined whether a 
majority (75%) versus 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. However, they reported 
only the results for this contrast. Moreover, Smith et al. (2012) did not 
find main effects for descriptive minority versus majority appeals and 
injunctive appeals, but they found an interaction: the intention to 
conserve energy was lower when a descriptive majority appeal was 
complemented with an injunctive minority appeal or vice versa than 
when combining a descriptive majority appeal with an injunctive 
majority appeal. However, when using an injunctive minority appeal, 
there were no significant differences between majority and descriptive 
minority appeals. Therefore, participants receiving aligned majority 
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appeals reported stronger intentions than participants in either the 
unaligned conditions or the aligned minority conditions.

However, Habib et al. (2021) found positive effects of conflicting 
social norm appeals and reported that the combination of an 
injunctive majority appeal and a static descriptive minority appeal 
increased organ donation. Furthermore, only one study has 
investigated the combination of injunctive majority appeals and 
dynamic descriptive minority appeals, finding no interactions between 
an injunctive majority appeal and different descriptive minority 
appeals (Schorn and Wirth, 2023). Nevertheless, most studies focusing 
on social norm conflict have not included dynamic descriptive appeals 
(e.g., Smith et al., 2012; Ge et al., 2020; Habib et al., 2021), whereas 
studies examining dynamic descriptive appeals have not addressed 
social norm conflict (e.g., Sparkman and Walton, 2017; Mortensen 
et  al., 2019). Therefore, further research is needed to determine 
whether there is a conflict between static descriptive minority appeals 
and injunctive majority appeals and how potential negative effects 
could be mitigated by supplementing an injunctive majority appeal 
with a dynamic descriptive minority appeal. To address this question, 
we investigate if a message containing an injunctive majority appeal 
will be  more effective in promoting sustainable behavior when 
combined with a dynamic descriptive appeal, a static descriptive 
appeal or a message without any descriptive appeal.

RQ2: How do conflicting social norm appeals influence 
persuasive outcomes?

2.4 Social norm appeals and environment 
related dispositions

One reason for the contradictory results with regard to social 
norm conflict could be individual’s environment related dispositions. 
Several studies have indicated that sample characteristics may 
influence the effects of social norm appeals (e.g., Demarque et al., 
2015; Schultz et al., 2016; Lalot et al., 2018; Richter et al., 2018; de 
Groot et al., 2021; Aruta, 2022; Carfora et al., 2022). For example, 
Aruta (2022) investigated gender differences and descriptive norm 
appeals, as women seem generally to have stronger pro-environmental 
attitudes than men. Men in the descriptive majority condition 
reported a higher intention to reduce their plastic consumption than 
did men in the minority condition, while there were no differences for 
women. De Groot et al. (2021) examined the interactions between 
social norm appeals and personal norms. Personal norms guide 
behavior through the perception of how a person would (dis)approve 
of his or her own behavior (Cialdini et al., 1991). For participants with 
weak personal norms regarding meat consumption, a descriptive 
majority appeal resulted in stronger intentions to reduce meat 
consumption than a descriptive minority appeal (de Groot et  al., 
2021). For medium and strong personal norms, there were no 
differences based on the type of the descriptive appeal. Similarly, 
Carfora et  al. (2022) investigated the moderating role of intrinsic 
motivation, which they operationalized like personal norms, 
concluding that a dynamic descriptive appeal seems to be particularly 
effective among people with relatively weak intrinsic motivation.

Overall, descriptive norm appeals appear to be more effective in 
individuals with weak environmental attitudes or in populations that are 
generally less inclined to engage in sustainable behaviors. However, there 
are no studies that have examined social norm appeals in combination 

with or controlling for general characteristics of the sample, such as 
environmental awareness. Moreover, the above studies included only 
descriptive but not injunctive appeals or their combination. 
We hypothesize that the effect of different social norm appeals would 
generally be  stronger in people with weak pro-environmental 
dispositions than in those with strong pro-environmental dispositions.

H5: The effects of different social norm appeals are more 
pronounced in people with weaker environment related 
dispositions than in those with strong ones.

2.5 The present research

To test these assumptions and answer the research questions, 
we conducted two experiments built on each other, which resulted from 
a series of contiguous studies (Schorn et al., 2023). Both experiments 
were two-wave studies to obviate the problem of measuring moderators 
or covariates before the stimulus, which may induce priming effects, 
whereas a measurement after the reception of a stimulus may 
be influenced by it (cf. Kácha and van der Linden, 2021). In the first 
experiment, environment related dispositions were operationalized 
using environmental awareness as a generic variable. In the second 
experiment, we adjusted the materials based on what we learned from 
the first study and used the more proximal personal norms as moderator.

3 Study 1

3.1 Method

Participants were recruited and compensated by a market research 
institute, aiming for a sample representative of the sociodemographic 
characteristics of the German population (N = 372, Mage = 45.83, 
SDage = 14.57, 47% female); 10% have offset a flight in the past. In the 
first survey (T1), pre-attitudes, behavioral intentions, perceived 
effectiveness, and environmental awareness were measured. Ten days 
later (T2), respondents participated in a 3 (descriptive social norm 
appeal: static vs. dynamic vs. absent) × 2 (injunctive social norm appeal: 
present vs. absent) between-subjects experiment. Moreover, there was 
a control group and participants in this group did not receive any 
stimulus. With the two-wave design, we wanted to ensure that the T1 
measurements were no longer salient enough to influence the effect of 
the stimulus on the dependent variables. Simultaneously, the interval 
between waves should not be too long, as longer intervals can lead to 
a higher dropout rate and pre-treatment effect become more likely 
(Kane, 2024). This research project (including the second study) was 
approved by the university’s ethics committee (approval no. 21.6.20).

3.1.1 Research subject: voluntary carbon 
offsetting

To test our hypotheses, we  looked for an environmentally 
friendly behavior that is approved by a majority and performed by 
an increasing minority of people. We  chose voluntary carbon 
offsetting (VCO) which is a simple bridging mechanism to offset 
travel emissions by financing climate-friendly projects until full 
carbon neutrality can be achieved, as full decarbonization is not 
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FIGURE 1

Visualization of descriptive and injunctive social appeals. (A) Visualization static descriptive social norm appeal. (B) Visualization dynamic descriptive 
social norm appeal. (C) Visualization injunctive majority social norm appeal.

possible in the short term (United Nations, 2015; Streck, 2021). 
There seem to be  conflicting social norms regarding offsetting 
behavior and in the European Union, 90% of people believe that 
greenhouse gas emissions should be reduced to a minimum, while 
the remaining emissions should be offset (European Commission, 
2021). Simultaneously, however, less than 10% engage in VCO 
themselves (Gössling et  al., 2009; Mair, 2011; Choi et  al., 2016; 
Segerstedt and Grote, 2016; Berger et al., 2022). Therefore, VCO 
seems to be a suitable topic for this study because there seems to 
be an injunctive majority norm and a descriptive minority norm, 
both of which can be emphasized by social norm appeals.

3.1.2 Procedure: two-wave study
Only people who had not ruled out flying for personal reasons 

were included in the study. In the first survey (T1), participants were 
told that this study concerned carbon offsets and that they would see 
a video about VCO in the second part. After answering questions 
about demographics and the frequency of flying, participants were 
asked about their intentions to offset in the future, their attitude 
toward VCO, the perceived effectiveness of VCO, and their prior 
experiences. At the end, participants’ environmental awareness was 
measured before they were informed that they would be invited to 
participate in the second part of the study in 10 days.

In the second part (T2), participants were randomly assigned to 
one of the six experimental conditions or to a control group without 
stimulus. This was followed by measurements of perceived 
descriptive and injunctive social norms. Afterwards, their intention 
to offset a flight, their attitude toward VCO, and perceived 
effectiveness were again measured as dependent variables. Finally, 
the participants were debriefed and redirected to the market 
research institute.

3.1.3 Stimulus material: explainer videos
Online videos are a popular and effective means of communicating 

climate change issues (Welbourne and Grant, 2015; Ettinger et al., 
2021; Seger et  al., 2023). Most studies of social norm appeals 
(especially in relation to sustainable behavior) are based on text 
stimuli, although social norm appeals embedded in a video message 
may be more effective in promoting sustainable behavior (Rhodes 
et al., 2020). Therefore, we used explainer videos to deliver the social 
norm appeals. Explainer videos are very popular on social media and 
are often used as sources of information for specific questions and 
topics (Koch and Bleisch, 2020). These short films explain abstract 
concepts using narrative techniques and combinations of voiceover 
and animation (Schorn, 2022). This allows social norm appeals to 

be communicated across multiple channels, as they can be presented 
both verbally and visually, which can increase persuasiveness (cf. 
Rhodes et  al., 2020). Explainer videos are effective tools for 
communicating knowledge, which is useful in the context of VCO (cf. 
Boy et al., 2020). Many people do not know what carbon offsets are; 
however, providing them with relevant information increases their 
willingness to offset (Gössling et al., 2009; Wulfsberg et al., 2016; Lu 
and Wang, 2018; Denton et al., 2020; Ritchie et al., 2021). Therefore, 
we used the Simpleshow Video Maker and a professional speaker to 
produce six whiteboard explainer videos on VCO (2–3 min). All 
videos explained the compensation and how it worked. At the end of 
the videos, the different social norm appeals were placed and 
presented verbally and visually (see Supplementary material).

3.1.4 Manipulation
The complete storyboard and the manipulation are included in 

the Supplementary material. In the static descriptive condition, 
participants were informed that only one in ten German travelers 
offset their flights: “When looking at the German population, only 
one in ten people have voluntarily compensated for their flight in 
2021.” In the dynamic condition, participants were informed of an 
ongoing trend: “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.” 
Experimental conditions including an injunctive appeal stated that 
the majority of Germans approve of VCO: “Many surveys show that 
a clear majority of Germans are in favor of offsets: Up to 80% say that 
voluntary CO2 offsets in air travel are sensible, good and important.” 
In addition to this verbal presentation, social norm appeals were 
visualized differently (see Figure 1).

3.1.5 Measures
In the first questionnaire, we measured environmental awareness 

following Geiger and Holzhauer (2020). The intention to offset and 
attitude toward VCO were measured following Denton et al. (2020). 
Moreover, we measured the perceived effectiveness of VCO following 
Choi et al. (2016), because stronger perceived efficacy can relate to a 
stronger adaptation of the behavior (Van Valkengoed and Steg, 2019). 
In the second part of the study (T2), these three variables were 
measured again as persuasive outcomes after participants watched 
the explainer videos 10 days later. Furthermore, we  measured 
preconformity, perceived descriptive and injunctive social norms. 
We also measured the perceived quality of the videos (credibility, 
professionalism, and likeability). All constructs were measured on 
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5-point scales (see Table 1) and tested in preliminary studies (see 
Schorn et al., 2023; Schorn and Wirth, 2023).

4 Results

To ensure data quality, we conducted quality checks in the survey 
(e.g., “Please select the box on the left to show that you have read the 
question”), and individuals who did not pass were redirected during 
the survey to prevent questionable research practices (cf. Matthes 
et al., 2015). In the second part, cases who indicated that they “did not 
watch the video attentively” or stayed on the stimulus page for more 
than approximately twice the time of the longest video (350 s) were 
also excluded to ensure that the stimuli are viewed attentively and can 
be recalled (Kane, 2024). This excluded 9 cases at T2, leaving 372 
valid cases.

4.1 Perceived quality

First, we  checked the perceived quality and credibility of the 
videos using analysis of variance (ANOVA) to ensure the external 
validity of the material. There were no significant differences between 
the videos, which meant that the videos were all perceived to 

be  equally high quality. In addition, all item means were in the 
positive part of the semantic differentials and differed significantly 
from the neutral center of the scale (M > 3.00, p < 0.001), again 
demonstrating the high quality of the material.

4.2 Control group

To determine whether the videos were effective overall, 
we compared the experimental groups and the control group without 
video. Contrast analysis showed that those who had received a video 
with a social norm appeal reported a higher intention to offset. 
Regarding the attitudes toward VCO and perceived effectiveness, there 
were only significant differences for videos including an injunctive 
appeal (see Supplementary material on OSF).1 There were no 
significant differences between the control group and the video 
without social norm appeal, suggesting that the social norm appeals 
had an effect: The video required a social norm appeal to develop the 
persuasive effect compared to the baseline measurement (see Table 2).

1 https://osf.io/87y6t/?view_only=bb647eae503446d5b03aa58e777214fe

TABLE 1 Summary of measurement in Study 1.

T1 T2

Variable M (SD) α M (SD) α
Intention to offset (5 items)* 2.77 (1.20) 0.97 3.30 (1.24) 0.98

Attitude toward VCO (3 items)* 3.42 (1.01) 0.90 3.84 (1.06) 0.92

Perceived effectiveness of VCO (6 items)* 3.18 (1.09) 0.95 3.52 (1.12) 0.96

Perceived descriptive social norms** – – 20.29 (21.72) –

Perceived trend (preconformity)* – – 3.39 (1.19) –

Perceived injunctive social norms** – – 52.10 (25.11) –

Environmental awareness (14 items)* 3.74 (0.76) 0.93 – –

Perceived quality of the video (6 items)* – – 4.00 (0.89) 0.92

*Measured on 5-point scales. **Measured on scale from 1 to 100%.

TABLE 2 Contrast analysis of experimental groups vs. control group for the intention to offset.

MT2 SDT2 t p

ISNA | static DSNA 3.62 1.06 4.05 <0.001

no ISNA | static DSNA 3.13 1.30 2.61 0.009

ISNA | dynamic DSNA 3.37 1.33 4.21 <0.001

No ISNA | dynamic DSNA 3.50 1.26 2.95 0.003

ISNA | no DSNA 3.47 1.20 3.61 <0.001

No ISNA | no DSNA 3.19 1.22 1.51 0.132

Gender 1.66 0.099

Age 2.50 0.013

T1 intention 18.91 <0.001

Control group (no video) 2.83 1.2

Analyses are controlled for gender, age, and T1 intentions. DSNA, descriptive social norm appeal; ISNA, injunctive social norm appeal.
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4.3 Hypotheses testing

To test the hypotheses, we  conducted analyses of covariance 
(ANCOVAs) and multivariate analyses of covariance (MANCOVAs), 
controlling for gender, age, and T1 measurement (for persuasive 
outcomes). Covariates were selected on theoretical grounds because 
these variables generally predict sustainable behavior (e.g., Bamberg 
et  al., 2007; Meyer, 2015; Vicente-Molina et  al., 2018; Wang 
et al., 2021).2

4.3.1 Perceived descriptive social norms
Regarding the perceived prevalence of behavior, ANCOVA 

showed a main effect of the descriptive (F(2, 309) = 24.91, p < 0.001, 
η2 = 0.14) and the injunctive conditions (F(1, 309) = 51.59, p < 0.001, 
η2 = 0.14), and an interaction effect (F(2, 309) = 10.21, p < 0.001, 
η2 = 0.06). Participants reported a higher share of people offsetting 
their flights in the condition without descriptive appeal (Madj = 30.07, 
CI [26.58, 33.55]) than in the dynamic (Madj = 17.43, CI [13.81, 21.04], 
p < 0.001) or static condition (Madj = 12.9, CI [9.38, 16.43], p < 0.001). 
Moreover, participants receiving an injunctive appeal (Madj = 27.78, CI 
[24.9, 30.66]) reported a higher share than participants not receiving 
an injunctive appeal (Madj = 12.69, CI [9.81, 15.58]), indicating a 
spillover effect (see Figure 2). As the interaction between descriptive 
and injunctive appeals is ordinal, the data support H1a, and a message 
highlighting the minority of people engaging in VCO (static and 
dynamic appeals) negatively affects the perceived prevalence of 
the behavior.

2 Please note that results of the analyses of variance, conducted without 

including covariates, are consistent with the reported findings.

Regarding the perception of a trend, there was an effect between 
the descriptive conditions (F(2, 311) = 9.94, p < 0.001, η2 = 0.06), but 
not between the injunctive conditions (p > 0.71) or their interaction 
(p > 0.14). Participants who received a dynamic appeal perceived a 
stronger trend (Madj = 3.81, CI [3.58, 4.04]) than those who received a 
static appeal (Madj = 3.21, CI [2.99, 3.43], p < 0.001) or no descriptive 
appeal (Madj = 3.16, CI [2.94, 3.38], p < 0.001). Thus, H2a and H3a are 
supported because a dynamic appeal leads to a stronger perception of 
a trend than a static minority appeal or a message without a 
descriptive appeal.

4.3.2 Perceived injunctive social norms
As expected, the ANCOVA showed an effect for the injunctive 

conditions (F(1, 309) = 42.43, p < 0.001, η2 = 0.12), but not for the 
descriptive conditions (p = 0.45). Participants receiving an injunctive 
appeal indicated a higher share of people approving VCO (Madj = 60.76, 
CI [57.1, 64.43]) than those without an injunctive appeal (Madj = 43.48, 
CI [39.81, 47.16]). Therefore, H4a is supported because an injunctive 
appeal increased the perceived prevalence of approval. Moreover, 
there was a weak but significant interaction between descriptive and 
injunctive appeals (F(2, 309) = 3.15, p = 0.04, η2 = 0.02, see Figure 3). 
Differences between the injunctive conditions were only significant 
when combined with a static appeal (p < 0.001) or no descriptive 
appeal (p < 0.01) but not when combined with a dynamic appeal 
(p = 0.31).

4.3.3 Persuasive outcomes
We conducted a MANCOVA for the intention to offset, attitude 

toward VCO, and perceived effectiveness, controlling for gender, age, 
and T1 measurements. There was a significant effect of the injunctive 
appeal (Wilk’s Λ (3, 306) = 0.97, p = 0.02, η2 = 0.03) but not for the 
descriptive conditions (p = 0.11) or the interaction (p > 0.54).

FIGURE 2

Interaction plot of descriptive and injunctive social norm appeals on perceived descriptive social norms.
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Separate analyses showed that there was a significant effect of the 
injunctive appeal on the intention to offset (F(1, 310) = 7.42, p < 0.01, 
η2 = 0.02). Participants who received an injunctive appeal reported a 
higher intention (Madj = 3.51, CI [3.38, 3.65]) than those who did not 
receive an injunctive appeal (Madj = 3.24, CI [3.11, 3.38]). The effects 
of the descriptive conditions (p > 0.31) or the interaction (p > 0.86) 
were not significant (see Figure 4). Regarding attitude toward VCO, 

there was a significant effect of the injunctive appeal (F(1, 310) = 8.46, 
p = 0.004, η2 = 0.03). Participants who received an injunctive appeal 
reported a higher attitude (Madj = 4.02, CI [3.89, 4.14]) than those 
who did not receive an injunctive appeal (Madj = 3.76, CI [3.63, 
3.88]). The effects of the descriptive conditions (p > 0.76) or their 
interaction (p > 0.41) were not significant. Moreover, we found an 
effect of the injunctive appeal on perceived effectiveness (F(1, 

FIGURE 3

Interaction plot of descriptive and injunctive social norm appeals on perceived injunctive social norms.

FIGURE 4

Interaction plot of descriptive and injunctive social norm appeals on the intention to offset.
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310) = 5.16, p = 0.02, η2 = 0.02), and receiving an injunctive appeal 
improved perceived effectiveness (Madj = 3.66, CI [3.53, 3.8]) 
compared with not receiving an injunctive appeal (Madj = 3.45, CI 
[3.31, 3.58]). There was no effect of the descriptive conditions 
(p = 0.11) or the interaction (p > 0.95).

Overall, considering the persuasive effects, H4b is supported 
owing to the positive effect of the injunctive appeal. However, the 
variations in the descriptive condition had no effect, resulting in the 
rejection of H1b, H2b, and H3b. Regarding RQ2, we  found no 
interaction effects: There was no evidence of social norm conflict and 
no improvement by combining an injunctive majority appeal and a 
dynamic descriptive appeal.

4.3.4 Environment related dispositions
To test the differences depending on recipients’ 

pro-environmental dispositions, we  included environmental 
awareness as a moderator (median split = 3.86). MANOVA of 
persuasive outcomes found a significant effect of the injunctive 
appeal (Wilk’s Λ (3, 300) = 0.97, p = 0.03, η2 = 0.03) but no effect 
between the descriptive conditions (p > 0.11). Moreover, there was 
no interaction between environmental awareness and the 
descriptive conditions (p > 0.95) or the injunctive conditions 
(p > 0.38). The results did not differ when including environmental 
awareness as a metric moderator or other splits, for example, based 
on the standard deviation, or considering the dependent variables 
in separate ANOVAs. Therefore, H5 must be  rejected because 
people with weak pro-environmental dispositions are not more 
prone to the impact of social norm appeals.

4.4 Discussion

The results of the first study show that explainer videos, including 
social norm appeals, can influence perceived social norms but have 
limited influence on persuasive outcomes. A injunctive majority 
appeal increased persuasive outcomes, but there were no differences 
between descriptive conditions and no differences depending on 
individuals’ environmental awareness. Regarding the research 
question about the influence of conflicting social norm appeals on 
perceived norms, we found that the spillover effects of the injunctive 
majority appeal and perceived descriptive norms were higher overall 
when an injunctive appeal was included. However, there were no 
spillover effects on perceptions of a trend or perceived injunctive 
norms. Nevertheless, the static descriptive minority appeal combined 
with the injunctive majority appeal had a positive influence on 
perceived injunctive social norms, which is surprising. Minority 
descriptive appeals may emphasize the urgency of action, which 
appears to increase perceived approval percentages (cf. Habib 
et al., 2021).

5 Study 2

We drew lessons from the results of the first study to improve 
materials for the second study. As the social norm appeals were 
embedded in longer videos, the manipulation was only one small 
part of a complex media stimulus, including a large amount of 
information apart from the social norm appeals. In other studies, 

social norm appeals are often much more present, if not standalone 
(e.g., on a poster, especially in field studies, e.g., Loschelder et al., 
2019). Therefore, we  included verbal repetitions of the different 
social norm appeals earlier in the video and title to increase 
salience. Other studies applying dynamic descriptive appeals do not 
mention the baseline frequency in this condition but only state that 
“more and more” people are joining the target behavior (e.g., 
Loschelder et al., 2019). It is possible that 10% participation in VCO 
was too small to evoke a preconformity even if a trend is mentioned 
because this is still far from the threshold of 50%. Therefore, 
we revised the manipulation of the dynamic descriptive appeal and 
removed the baseline of 10% participation in the second study. 
Regarding the effect of environment related dispositions, 
environmental awareness may be  too distal a construct, so 
we  replaced this construct in the following study with personal 
norms regarding VCO.

5.1 Method

The second experiment followed the procedure described above. 
However, some adjustments were made (see Supplementary material). 
First, we added written titles at the beginning of each video that 
address the manipulation of the different social norm appeals to 
increase the salience of the social norm appeals within the explainer 
videos (e.g., “Why only a few people compensate for their air 
travel”). Verbal teasers with different appeals were also included 
earlier in the video. Second, the manipulation of the dynamic 
descriptive appeal was adjusted, and the baseline of 10% participation 
in VCO was removed (“But how much is offset in Germany? A 
strong trend is emerging: More and more people are choosing to 
offset their air travel”). The changes in the text meant that the audio 
tracks of the videos had to be rerecorded, resulting in a change in 
speaker. Moreover, the distal construct of environmental awareness 
was replaced with personal norms as a more proximal construct, and 
feelings of obligation to deal with the environmental impact of air 
travel were measured in the first wave. Furthermore, we included 
perceived social norms and subjective norms in the first 
questionnaire, which allowed us to draw more detailed conclusions 
about the changes in perceived social norms evoked by the stimuli 
(see Table  3). All variables were measured on 7-point scales to 
increase accuracy and variance (Dawes, 2008; Finstad, 2010). As the 
results of the first study showed that the effects were small 
(particularly with regard to possible interactions), we increased the 
sample size to allow more nuanced analyses with mediators and 
moderators. Finally, we  asked participants whether they would 
be willing to calculate the price of compensation for a past flight to 
measure their actual behavior. We  implemented a tool in the 
questionnaire, and if participants agreed to calculate the price for 
VCO, they were asked to enter the departure and arrival airports, 
which were used to calculate the price based on distance. Afterward, 
they were shown the price and asked how likely it was that they 
would compensate for that flight (willingness to pay for VCO: “For 
your flight from [start] to [destination] ([distance] km, economy 
class), offsetting the emissions would cost about [price] Euro. How 
likely are you to offset your air travel at this price?”).

Participants were recruited from the same market research 
institute (Mage = 49.41, SDage = 14.52, 52% female). Individuals who 
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participated in Study 1 were unable to participate in Study 2. 
Participants who did not pass the quality checks were excluded in the 
same manner as those in the first study. This excluded 288 cases; after 
merging the data from the first and second questionnaires, 1,378 valid 
cases remained.

5.2 Results

Before testing the hypotheses, we  compared perceived social 
norms with actual behaviors and attitudes. On average, people 
estimated that 38.26% of the population approved of 
VCO. Simultaneously, however, 66.30% at least agreed somewhat with 
the statement to approve of VCO, and 29.76% fully agreed that they 
approved of VCO. Regarding descriptive norms, the observation was 
the opposite; the proportion of people who currently compensated for 
flights was estimated to be 23.41%. Simultaneously, however, only 
14.40% stated that they have ever compensated for a flight themselves. 
Therefore, the injunctive majority norm was underestimated, whereas 
the descriptive minority norm was overestimated. At the same time, 
individuals systematically underestimated the attitude–behavior gap 
for other people (38% vs. 23%) as compared to the actual attitude–
behavior gap (66% vs. 14%). This is an interesting finding; it seems 
that people do not believe that others behave as inconsistently as they 
do themselves. In line with results from Andre et al. (2024) there 
seems to be  a prevailing pessimism regarding others’ support for 
climate action which could deter individuals from engaging in climate 
action. Moreover, these results show that in the case of VCO there are 
indeed conflicting social norms: The majority support VCO 
(injunctive majority), but only a minority engages in VCO themselves 
(descriptive minority).

5.2.1 Perceived quality
There were no significant differences between videos regarding 

perceived quality or credibility (M = 4.04, SD = 0.91). All item means 
were significant in the positive part of the semantic differential for all 
videos (M > 3.00, p < 0.001).

5.2.2 Control group
Contrast analysis showed that people who received a video, 

regardless of the social norm appeals, reported an increased intention 
to offset and perceived effectiveness (see Supplementary material on 
OSF). Regarding attitudes, there were only (at least marginal) 
differences between the videos, including any social norm appeal.

5.2.3 Hypotheses testing
To test the hypotheses, we conducted (M)ANCOVAs, controlling 

for age, gender, and T1 measurements.

5.2.3.1 Perceived descriptive social norms
Regarding the perceived prevalence of the behavior, ANCOVA 

showed a main effect for the descriptive (F(2, 1,005) = 68.85, p < 0.001, 
η2 = 0.12) and the injunctive conditions (F(1, 1,005) = 93.43, p < 0.001, 
η2 = 0.09), and an interaction effect (F(2, 1,005) = 25.75, p < 0.001, η2 = 0.05). 
Participants reported a higher share in the condition without descriptive 
appeal (Madj = 35.23, CI [32.93, 37.54]; p < 0.001) and the dynamic 
condition (Madj = 32.28, CI [29.9, 34.66]; p < 0.001) than in the static 
condition (Madj = 17.16, CI [14.84, 19.48]). Moreover, participants 
receiving an injunctive appeal (Madj = 35.00, CI [33.08, 36.93]) reported a 
higher share than participants not receiving an injunctive appeal 
(Madj = 21.66, CI [19.78, 23.55]), again showing a spillover effect. As the 
interaction between the descriptive and injunctive conditions is ordinal, 
the data again support H1a, and a message highlighting the minority of 
people engaging in VCO (static descriptive appeal) negatively affects the 
perceived prevalence of the behavior.

Regarding the perception of a trend, there was an effect of the 
descriptive conditions (F(2, 1,005) = 38.41, p < 0.001, η2 = 0.07), but not 
of the injunctive appeal (p >. 24) or their interaction (p > 0.09). 
Participants who received a dynamic descriptive appeal perceived a 
stronger trend (Madj = 5.32, CI [5.21, 5.43]) than those who received a 
static appeal (Madj = 4.75, CI [4.64, 4.85], p < 0.001) or no descriptive 
appeal (Mad = 4.72, CI [4.61, 4.82]). Thus, H2a and H3a are supported 
because a dynamic descriptive appeal led to a stronger perception of 
a trend than a static descriptive minority appeal or a message without 
a descriptive appeal.

TABLE 3 Summary of measurement in Study 2.

T1 T2

Variable M (SD) α M (SD) α
Intention to offset (5 items)* 3.74 (1.95) 0.98 3.95 (2.10) 0.99

Attitude toward VCO (3 items)* 4.76 (1.69) 0.93 4.93 (1.79) 0.93

Perceived effectiveness of VCO (6 items)* 4.05 (1.63) 0.95 4.20 (1.78) 0.96

Calculation of price for past flight (yes) – – 59.52% –

Willingness to pay for VCO (n = 400)* – – 5.17 (1.86) –

Personal norms on VCO* 4.13 (1.77) 0.90 – –

Perceived descriptive social norms*** 25.55 (21.04) – 23.41 (20.28) –

Perceived trend (preconformity)* 4.53 (0.99) – 4.53 (0.94) –

Perceived injunctive social norms*** 37.93 (23.89) – 38.26 (23.82) –

Subjective norms*** 16.05 (23.01) – 14.64 (21.89) –

Perceived quality of the video (6 items)** – – 4.04 (0.91) 0.92

*7-point scale. **5-point scale. ***Measured on scale from 1 to 100%. The willingness-to-pay was only asked of participants who had previously agreed to calculate the price of offsetting a 
past flight.
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5.2.3.2 Perceived injunctive social norms
An ANCOVA showed an effect for the injunctive appeal (F(1, 

1,005) = 261.71, p < 0.001, η2 = 0.21), the descriptive conditions (F(2, 
1,005) = 4.52, p = 0.01, η2 < 0.01), and their interaction (F(2, 
1,005) = 6.66, p = 0.001, η2 = 0.01). Participants receiving an injunctive 
appeal indicated a higher share of people approving VCO (Madj = 64.79, 
CI [62.8, 66.78]) than those not receiving an injunctive appeal 
(Madj = 41.74, CI [39.8, 43.69]). Therefore, H4a is supported, and an 
injunctive majority appeal increases the perceived prevalence 
of approval.

Moreover, there was a small spillover effect, and a static descriptive 
appeal (Madj = 50.09, CI [47.7, 52.49]) resulted in a lower estimate of 
approval than messages without a descriptive appeal (Madj = 55.24, CI 
[52.86, 57.61]; p = 0.02). The differences to the dynamic appeal were 
not significant (Madj = 53.72, CI [51.27, 56.18], p > 0.16). Regarding the 
interaction, post-hoc analysis revealed no differences between the 
descriptive conditions when an injunctive appeal was present 
(p > 0.58). However, when there was no injunctive appeal, the static 
descriptive appeal performed worse than the dynamic descriptive 
appeal (p < 0.01) and the condition without a descriptive appeal 
(p < 0.001). Thus, when an injunctive appeal was present, perceived 
injunctive norms were not affected by the descriptive appeal; however, 
when there was no injunctive appeal, the baseline in the static appeal 
seemed to cause an anchor effect. Moreover, the share of approval was 
estimated to be lowest in the static descriptive condition without an 
injunctive appeal (Madj = 34.86, CI [31.37, 38.35]) and highest when an 
injunctive appeal was included in addition to the static descriptive 
appeal (Madj = 65.64, CI [61.98, 69.30]; p < 0.001).

5.2.3.3 Persuasive outcomes
A MANCOVA was performed for intention to offset, attitude 

toward VCO, and perceived effectiveness, controlling for age, gender, 
and T1 measurements. There were no significant effects of the 
injunctive conditions (p = 0.77), the descriptive conditions (p = 0.63) 
or their interaction (p = 0.88). When considering actual behavior 
(calculating the price to offset a past flight), logistic analyses did not 
reveal any significant effects of the descriptive conditions (p = 0.20), 
the injunctive conditions (p = 0.54) or their interaction (p = 0.90). In 
the next step, we only looked at cases that agreed to calculate the price 
for VCO and conducted another ANOVA using the willingness to pay 
as the dependent variable, controlling for gender, age, and price. 
Again, there were no significant effects of the descriptive conditions 
(p = 0.28), the injunctive conditions (p = 0.32), or their interaction 
(p = 0.93). Therefore, we reject Hypotheses H1b, H2b, H3b, and H4b.

5.2.3.4 Environment related dispositions
To test for differences depending on the recipients’ environment 

related dispositions, we  included personal norms as a moderator 
(median split = 4.50). The MANOVA of the persuasive outcomes 
found no effects between the descriptive conditions (p = 0.54), the 
injunctive conditions (p = 0.79), or their interactions (p = 0.88). 
Moreover, there were no interactions between personal norms and the 
descriptive conditions (p = 0.87) or the injunctive conditions (p = 0.09). 
The results are the same when including personal norms as a metric 
moderator or other splits, for example, based on the standard 
deviation, or considering the dependent variables separately in 
ANOVAs. Therefore, H5 is rejected again because there are no 
significant effects when personal norms are used as a moderator.

5.2.4 Moderated mediation analyses
We did not observe any direct effects of descriptive or injunctive 

social norm appeals on behavioral outcomes in this study. However, 
several other studies concluded that these effects may be mediated by 
perceived social norms (e.g., Chung and Lapinski, 2019; Loschelder 
et  al., 2019; Schorn and Wirth, 2023). Therefore, we  tested the 
mediation of perceived social norms using PROCESS model 8 (Hayes, 
2018). We  used 1,000 bootstrapped samples to estimate 95% 
confidence intervals of the indirect paths. Age, gender and the T1 
measurement were again used as covariates.

First, perceived future descriptive norm (preconformity) was 
included as a mediator, and the intention to offset as dependent variable. 
Descriptive norm appeal (1 = dynamic, 0 = static) was entered as 
independent variable and the injunctive appeal (0 = absent, 1 = present) as 
moderator. The results show that the dynamic appeal indirectly influenced 
the intention to offset through its effect on preconformity. Participants 
who received a dynamic appeal anticipated a greater trend than those who 
received the static minority appeal (B = 0.42, p < 0.001). Effects of the 
injunctive appeal were not significant (p = 0.34). Furthermore, there was 
a significant interaction effect between descriptive and injunctive appeals 
(B = 0.36, p = 0.02): When participants received an injunctive appeal, there 
was a stronger effect between the descriptive conditions (B = 0.78, 
p < 0.001) than when receiving no injunctive appeal (B = 0.42, p < 0.001). 
There were no direct effects of the descriptive (p = 0.09), the injunctive 
conditions (p = 0.76) or their interaction (p = 0.67) on the intention to 
offset. However, participants who perceived a stronger trend reported a 
stronger behavioral intention (B = 0.40, p < 0.001). This indirect effect of 
the dynamic descriptive appeal was stronger when there was an injunctive 
appeal (B = 0.31, 95% CI [0.20–0.46]) than without an injunctive appeal 
(B = 0.17, 95% CI [0.08, 0.29]).

Next, we used perceived injunctive social norms as mediator and 
entered the injunctive norm appeal as independent variable and the 
descriptive appeal as moderator. Again, the results show that the social 
norm appeals indirectly influenced the intention to offset through its 
effect on perceived injunctive social norms. Participants who received 
an injunctive appeal anticipated a greater prevalence of approval than 
those not receiving an injunctive appeal (B = 29.71, p < 0.001). 
Moreover, there was an effect of the descriptive appeal and participants 
receiving a dynamic appeal reported a stronger perceived injunctive 
social norm than participants receiving a static appeal (B = 9.67, 
p < 0.001). Furthermore, there was a significant interaction effect 
between descriptive and injunctive appeals (B = −12.43, p < 0.001): 
When participants received a static appeal, there was a stronger effect 
of the injunctive appeal (B = 29.71, p < 0.001) than when receiving a 
dynamic appeal (B = 17.28, p < 0.001). There were no direct effects of 
the injunctive conditions (p = 0.06), the descriptive conditions 
(p = 0.18) or their interaction (p = 0.08) on the intention to offset. 
However, participants who perceived greater future injunctive norms 
reported a stronger behavioral intention (B = 0.01, p < 0.001). This 
indirect effect of the injunctive appeal was stronger when there was a 
static descriptive appeal (B = 0.32, 95% CI [0.17–0.50]) than a dynamic 
descriptive appeal (B = 0.19, 95% CI [0.09, 0.30]).

5.3 Discussion

In the second study, we  found the hypothesized effects of 
descriptive and injunctive appeals on perceived social norms, but 
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there were no effects of descriptive and injunctive social norm appeals, 
or their interaction on persuasive outcomes. Therefore, we  were 
unable to replicate the effects of the injunctive appeal from the first 
study. Furthermore, we did not find a moderating effect of personal 
norms. Therefore, we  cannot confirm the results of Schultz et  al. 
(2016), de Groot et  al. (2021), and Carfora et  al. (2022), who 
demonstrate that social norm appeals work differently depending on 
individuals’ personal norms regarding the topic. Nevertheless, the 
effects on behavioral intention could be mediated through perceived 
social norms: The results of the moderated mediation analyses show 
that social norm appeals can increase perceived social norms, and this 
strengthens behavioral intentions. Consequently, modifying the 
perception of social norms can lead to a change in subsequent beliefs 
and behavioral intentions.

6 General discussion

This research examined the effects of conflicting social norm 
appeals on perceived social norms, persuasive outcomes, and the role 
of individuals’ environment related dispositions. Overall, we found 
strong effects of social norm appeals on perceived social norms, but 
not on persuasive outcomes. Furthermore, there were no interactions 
between environmental awareness or personal norms, and the social 
norm appeals (see Table 4). Nevertheless, these results have several 
relevant implications for research on social norm appeals.

The first important finding is that the social norm appeals exerted 
strong effects on perceived social norms, suggesting that the 
experimental manipulation worked and social norm appeals could 
influence perceived norms, at least in the short term. In addition to 
the hypothesized effects of the social norm appeals on perceived 
norms, we found spillover effects, and the injunctive majority appeal 
also increased perceived descriptive norms, which is consistent with 
other research (Eriksson et  al., 2015; Rhodes et  al., 2020). The 
anchoring effect of the injunctive majority appeal was similar in 
strength to that of the descriptive appeal. However, the static 
descriptive minority appeal decreased perceived injunctive norms 
compared with the condition without a descriptive appeal in the 
second study, but the effect was relatively weak and there were no 
differences between static and dynamic descriptive appeals. Therefore, 
we  found mostly positive spillover effects of injunctive majority 
appeal, but few negative spillover effects of the static descriptive 
minority appeal.

These effects on perceived social norms are important because 
individuals systematically misperceive social norms (e.g., Boon-
Falleur et  al., 2022; Andre et  al., 2024). Our results show that 
communicating the injunctive majority of people approving of climate 
action could be  a powerful intervention to correct these 
misperceptions. Before participants saw the social norm appeals (T1), 
perceived injunctive norms were underestimated, while descriptive 
social norms were overestimated. The injunctive majority appeal 
could correct this misestimation of injunctive norms. Moreover, the 
use of injunctive majority appeals could also help to increase perceived 
descriptive norms. Descriptive norm appeals could correct perceived 
descriptive norms as well (when they stand alone); however, this 
appears to be a disadvantage in the case of minority behavior. Thus, 
these results suggest that injunctive majority appeals in particular can 
be useful in changing perceived norms in the desired sense. This is an 
important finding because countries with a stronger approval of 
pro-climate social norms pass more climate-change-related laws and 
policies, and the provision of common goods also crucially depends 
social norms (cf. Andre et al., 2024).

When examining persuasive effects, we found a positive effect of 
the injunctive appeal in the first study, and the injunctive majority 
appeal increased the intention to offset, attitude toward VCO, and 
perceived effectiveness of VCO, independent of the descriptive 
appeals. However, this effect was not replicated in the second study. 
This was unexpected and requires explanation as we did not change 
the text or visualization of the injunctive appeal. Furthermore, we used 
a very similar operationalization in another study of VCO, wherein 
we also found a positive effect of the injunctive appeal (Schorn and 
Wirth, 2023). When participants’ characteristics were examined, no 
systematic pattern was found between environmental awareness 
across studies that could explain the results. Moreover, the videos 
from the different studies did not differ in perceived quality, but 
changing the speaker might have had an effect. However, some time 
passed between data collection. Study 1 was conducted approximately 
1 year before Study 2 and, at that time, there were still travel restrictions 
due to the COVID-19 pandemic. When Study 2 was conducted, the 
focus of media coverage had changed again and environmental issues 
and climate activism had become more prominent. It is possible that 
a strong media focus on environmental issues has reduced the scope 
for changes in attitudes and behavioral intentions.

Regarding the descriptive appeals, we  found no differences 
between the conditions in both studies, suggesting that there were no 
negative backfire effects of static descriptive minority appeals but also 

TABLE 4 Overview of hypothesis testing.

Study 1 Study 2

H1 A message including a static descriptive minority appeal (a) negatively affects the perceived prevalence 

of the behavior and (b) is less persuasive than a message without a descriptive minority appeal.

(a) supported

(b) rejected

(a) supported

(b) rejected

H2 A message including a dynamic descriptive norm appeal (a) leads to a stronger perception of a trend 

and (b) is more persuasive than a message including a static descriptive minority appeal.

(a) supported

(b) rejected

(a) supported

(b) rejected

H3 A message including a dynamic descriptive norm appeal (a) leads to a stronger perception of a trend 

and (b) is more persuasive than a message without a descriptive appeal.

(a) supported

(b) rejected

(a) supported

(b) rejected

H4 A message including an injunctive majority appeal (a) increases the perceived prevalence of approval 

and (b) is more persuasive than a message without an injunctive majority appeal.

(a) supported

(b) supported

(a) supported

(b) rejected

H5 The effects of different social norm appeals are more pronounced in people with weaker environment 

related dispositions than in those with strong ones.

rejected rejected
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no positive effects of dynamic descriptive appeals. The results did not 
differ depending on whether the 10% baseline was mentioned or not. 
However, other studies have been conducted on minority behaviors 
that are more prevalent than VCO (e.g., Sparkman and Walton, 2017; 
Mortensen et al., 2019). On the one hand, 10% participation in the 
VCO could be too little to conform to; on the other hand, this share 
might seem legitimate, even if the behavior is approved by the 
majority, and therefore does not cause a social norm conflict (Schorn 
and Wirth, 2023).

Overall, our research is not alone in these findings on descriptive 
norm manipulations, and the results of other recent studies on 
descriptive social norm appeals are more modest regarding the 
positive effects of dynamic descriptive appeal compared with previous 
studies (e.g., Sparkman et al., 2020; Boenke et al., 2022; Chung and 
Lapinski, 2023; Schorn and Wirth, 2023). In particular, when 
comparing dynamic appeals to a control group without descriptive 
appeal (compared with static minority appeals), dynamic appeals 
appear to be less effective (DellaValle and Zubaryeva, 2019; He et al., 
2019; Carfora et al., 2022). Moreover, there are studies in the context 
of normative feedback that suggest that effects of normative feedback 
could be generally overestimated (Verkooijen et al., 2015; Alblas et al., 
2023). Therefore, backfire effects of social norm manipulation in the 
context of minority behavior do not appear to be  as critical as 
initially assumed.

Regarding the alignment of social norm appeals, it is an 
important finding that we found no evidence of conflict between 
social norms in either study. The combination of an injunctive 
majority appeal and a static descriptive minority appeal did not 
result in undesirable (backfire) effects, which is consistent with other 
recent studies that did not show the negative effects of combining 
minority and majority social norm appeals (e.g., Habib et al., 2021; 
Schorn and Wirth, 2023). However, we did not examine social norm 
conflict in a full design (no injunctive minority appeal, no descriptive 
majority appeal) and therefore can only draw limited conclusions. 
Backfire effects could be particularly likely if participants are told 
that most people act sustainably but only a minority approves of that 
behavior. However, this does not apply to VCO and we did not test 
this for ethical reasons and because it could have raised credibility 
concerns. Additionally, the order of conflicting social norm appeals 
may be important. Habib et al. (2021) suggested that presenting the 
injunctive majority before the descriptive minority could increase 
the importance of action and therefore have rather positive effects. 
However, because we found only a few positive effects of social norm 
appeals, the lack of social norm conflict should not be viewed as a 
major achievement.

Several other reasons could explain why we  did not find any 
differences in persuasive outcomes between the experimental 
conditions. First, the effects might have been weakened because 
we did not measure environmental behavior. We used the willingness 
to calculate the price for offsetting the emissions of a past flight as a 
proxy, but only a little time had to be spent on it, and no financial costs 
were incurred. Melnyk et al. (2019) suggested that descriptive and 
injunctive appeals operate differently, depending on whether actual 
behavior, behavioral intentions, or attitudes are the dependent 
variables. Descriptive norm appeals may have stronger effects on 
actual environmental behavior, whereas behavioral intentions and 
attitudes may be more affected by the injunctive appeals (Melnyk 
et al., 2019). Therefore, it is possible that the descriptive appeals in our 

study were unable to exert their full effects because no environmental 
behaviors were measured.

Furthermore, the target behavior as a research subject may have 
influenced the results. Lee and Liu (2023) found no significant difference 
between those who saw a static descriptive appeal and those who were not 
exposed to the message (control) in their intention to get the flu shot. 
However, with regard to reducing red meat consumption, those who saw 
a static descriptive appeal had significantly lower intentions to reduce red 
meat consumption than those who were not exposed to any message. 
Therefore, backfire effects occurred with meat consumption but not with 
vaccinations. One reason for this could be that flu vaccination is a private 
and invisible behavior, while meat consumption is a social and visible 
behavior, very connected to an individuals identity. In general, conflicting 
social norm appeals may have stronger impacts in public contexts because 
such contexts increase sensitivity to norms (Habib et al., 2021). Offsetting 
a flight is usually not socially visible; thus, there may not be enough 
motivation to conform to a descriptive appeal, whether dynamic or static 
(cf. Moscovici and Personnaz, 1980). In addition, VCO would cost 
money; therefore, the decision is more conscious than spontaneous, 
which is why social proof plays a smaller role as a heuristic than in studies 
in which, for example, a coffee cup is selected at the same price.

Moreover, the social norm appeals were embedded in the 
explainer videos and the participants were instructed to watch this 
video carefully, which may have led to in-depth processing. Especially 
when higher levels of cognitive elaboration are triggered, descriptive 
appeals can be less effective than injunctive appeals, which can affect 
the impact of the social norm appeals embedded in an explainer video 
because it is precisely the aim of explainer videos to impart knowledge 
that should lead to elaborate processing (Melnyk et al., 2019; Schorn 
and Wirth, 2023). This could have further weakened effects of the 
descriptive appeals, assuming that descriptive appeals rather work 
heuristically or nonconsciously, while injunctive appeals need more 
elaboration to consciously make the “right” choice (cf. Göckeritz et al., 
2009; Melnyk et al., 2019). Nevertheless, the persuasive effects of the 
injunctive appeal found in the first study were also rather small.

Furthermore, videos explaining why VCO is an important tool for 
mitigating climate change would have activated personal norms in all 
experimental groups regardless of their respective appeal. Kácha and 
van der Linden (2021) suggested that simply activating participants’ 
moral norms can eliminate the effect of the descriptive norm appeals 
on environmental behavior. Their operationalization of moral norms 
lies somewhere between our environmental awareness and personal 
norms, because they measured the moral obligation to act in an 
environmentally friendly manner in general. Similar to our results, 
they found no interaction effects between personal norms and 
minority versus descriptive majority appeals. However, they found 
differences between minority and descriptive majority appeals when 
personal norms were measured after the presentation of the stimulus, 
but no differences when personal norms were measured before the 
presentation of the stimulus. Therefore, activating participants’ moral 
norms could eliminate or suppress the effects of the descriptive 
appeals. Furthermore, when examining red meat consumption and flu 
vaccinations, Lee and Liu (2023) found no differences between static 
descriptive minority appeals and dynamic descriptive appeals, which 
could also be due to activation of personal norms. They supplemented 
their descriptive appeal with a direct appeal (e.g., “Get your flu shot”), 
which was done in an earlier study by Loschelder et al. (2019), which 
also led to considerably smaller differences between dynamic and 
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static descriptive appeals. All our videos ended with the statement that 
VCO is one important solution to protect our planet and climate and 
that together we can ensure that our children can continue to marvel 
at spectacular glaciers. It is possible that the impact of the descriptive 
appeals was overridden or weakened because personal norms were 
activated by the video in general and by the conclusion. This may 
explain why we did not find any backfire effects of the static descriptive 
minority appeal or positive effects of the dynamic descriptive appeal. 
However, we  did not measure activation of personal norms after 
participants were exposed to the stimulus.

The fact that only perceived social norms are influenced and not 
behavioral intentions may sound sobering at first, but it is possible that 
a change in perceived norms leads to a change in behavior in the long 
term. Studies showing the positive effects of dynamic descriptive 
appeals suggest that dynamic descriptive appeals may require more 
repetitions to be internalized and have their effects, and that a single 
exposure to the stimulus may not be sufficient to change behavioral 
intentions (e.g., Kormos et  al., 2015; Berger et  al., 2022). Other 
research suggests that personal norms, which are often a strong 
predictor of behavior, are internalized social norms (cf. Thøgersen, 
2006; Cialdini and Jacobson, 2021). According to this reasoning, 
repeated exposure to social norm appeals could lead to a stable change 
in perceived social norms, which could alter personal norms and 
produce longer-term behavioral changes (cf. Onwezen et al., 2013; 
Kim and Seock, 2019).

Overall, the effects of social norm appeals on perceived norms and 
persuasive outcomes could be enhanced when social norm appeals 
embedded in explainer videos are viewed in real-life settings such as 
on social media. Viewing an explainer video on social media platforms 
is only one part of a fragmented media environment and is not 
independent of other content from which social norm appeals could 
benefit. For example, Spartz et al. (2017) demonstrated that even the 
number of likes of a YouTube video can change the perceived 
importance (salience) of climate change among “most Americans.” 
Young and Jordan (2013) concluded that pictures on social media can 
influence health behaviors because they can change subjective social 
norms. Therefore, cues such as pictures, likes, and comments can 
amplify the impact of social norm appeals on social media (cf. 
Dempsey et al., 2018). In addition, the reception of a video including 
social norm appeals could lead to recipients paying more attention to 
the target behavior. Consequently, more norm-confirming content 
could be recognized on social media, especially for topics new to the 
recipient. When people learn that more people are changing their 
behavior and can view this on their social media feed, it could enhance 
the internalization of social norms and foster behavioral change (cf. 
Lutkenhaus et al., 2023).

Furthermore, the effects of social norm appeals can be amplified 
by algorithms (Lutkenhaus et al., 2023). As people view content on 
social media that contains social norm appeals and engage further 
with the topic, it is likely that similar content will be suggested by 
recommender systems. Even if the suggested content does not contain 
other social norm appeals, perceived social norms can be reinforced 
when showing commitment to the target behavior or emphasizing the 
importance of the action by suggesting similar content (cf. Spartz 
et al., 2017; Lutkenhaus et al., 2023).

However, further research is required to examine long-term 
effects, for example, whether even a short-term change in perceived 
norms combined with algorithm-based suggestions can lead to 

amplified and reinforcing effects. Offline field experiments indicate 
that social norm appeals can develop their full effect over some time 
(e.g.,Kormos et al., 2015; Sparkman et al., 2021; Berger et al., 2022), 
but there are few studies in the context of environmental behavior on 
social media. Nevertheless, such research is highly relevant, on the one 
hand because individuals can be addressed repeatedly in ads on social 
media. On the other hand, the reference groups mentioned in social 
norm appeals can be addressed quite specifically, which can amplify 
the effects of social norm appeals (Bollinger et al., 2023; Chung and 
Lapinski, 2023; Lutkenhaus et al., 2023).

7 Limitations

One limitation of this study is that it was an online experiment 
and did not measure real-world environmental behavior. On the one 
hand, the intention to offset and the calculation of the price are easy 
to implement. On the other hand, the online setting can also be subject 
to researcher demand or desirability biases because it is no social 
situation (cf. Habib et al., 2021). Furthermore, as discussed earlier, this 
may have influenced the impact of the descriptive appeals and 
injunctive appeals on persuasive outcomes. In general, the results are 
limited because only a specific behavior (VCO) was examined in a 
specific medium (explainer video). What is particularly critical about 
VCO as a research topic is that there are apparently widespread 
reasons to speak out against it which can affect offset behavior and 
intentions (e.g., Choi et al., 2016; Schorn et al., 2023). This problem is 
also reflected in the comments at the end of our studies.

In addition, we used a broad sample representing the German 
population and formed groups based on environmental awareness or 
personal norms. This indicates that the reference group was 
“Germans” and therefore broad and the same for all groups. However, 
social norm appeals may be particularly effective for individuals who 
feel similar to the target group (Goldstein et  al., 2008; Smith and 
Louis, 2009), and a dynamic descriptive appeal in particular may 
be more effective when the reference group is viewed as a similar 
group (Chung and Lapinski, 2023). Other studies that demonstrate 
the positive effects of social norm appeals use closer reference groups, 
such as students at the same university (Mortensen et al., 2019) or 
guests at the same cafeteria (Loschelder et al., 2019). Therefore, the 
reference group may have been too broad in this study. Furthermore, 
some studies indicating differences depending on personal 
characteristics have used different samples and reference groups (e.g., 
Demarque et al., 2015; Richter et al., 2018). Therefore, our results 
cannot exclude the possibility that the hypothesized results occurred 
under different circumstances. At the operational level, our results 
could be limited by the fact that we included the logo of our university 
in the questionnaire, but we conducted the study in another country, 
which could have affected the perception of the reported reference 
group (cf. Melnyk et al., 2019; Chung and Lapinski, 2023). Finally, the 
results of the first study may be limited by the COVID-19 pandemic, 
as air travel was restricted.

8 Conclusion

In summary, we  found that social norm appeals influenced 
perceived social norms in both studies, but there was only an effect of 
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the injunctive majority appeal on persuasive outcomes in the first 
study. In both studies, there were no differences between the 
descriptive conditions or differences depending on individuals’ 
environmental awareness or personal norms. It is possible that a single 
exposure was not enough to produce persuasive effects and that the 
change in perceived social norms had to be internalized first. In online 
explainer videos, the impact of social norm appeals could be enhanced 
by algorithm-based suggestions and when social norm appeals draw 
attention to norm-compliant content. However, further research is 
required on the long-term effects and possible amplifications of the 
effects on social media because social norm appeals would be relatively 
easy to implement as a measure to promote target behavior actively. 
Nevertheless, injunctive majority appeal could effectively 
communicate that the vast majority of people support climate change 
action and expect their national government to act (cf. Andre et al., 
2024). For those who want to actively promote environmentally 
friendly minority behavior, emphasizing that a majority approves of 
the behavior appears to be an easy and low-risk way to go about it.
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