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Abstract. This study aims to explore how injunctive norms can effectively pro-

mote individual pro-environmental behaviors through punishment and descrip-

tive norms. We used a behavioral experiment method, and 60 participants were 

recruited to perform decision-making tasks to analyze the effects of different in-

tensities of injunctive norms and punishment probabilities on PEB participation. 

The experimental data indicate that the strength of injunctive norms significantly 

influence participants' environmental decisions. Results also show that stronger 

injunctive norms and higher punishment probabilities both significantly increase 

individuals' willingness to engage in PEBs. Additionally, descriptive norms play 

a moderating role in the effect of injunctive norms. Negative descriptive norms 

can weaken the function of injunctive norms and punishment. The contributions 

of this research provide effective strategies for policymakers, emphasizing the 

promotion of public pro-environmental behaviors through reasonable punish-

ment measures, thereby supporting the achievement of sustainable development 

goals. 
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1 Introduction 

Emissions of greenhouse gases resulting from individual factors have become one of 

the significant contributors to global climate change [1,2]. Therefore, countries world-

wide are making relentless efforts to encourage public engagement in pro-environmen-

tal behaviors, and some progress has been made. However, there still remains a signif-

icant gap between the achievements and the expected outcomes[3]. For instance, re-

garding recycling behaviors, despite the widespread promotion of recycling campaigns 

and incentive programs, the level of public participation remains low. Human behaviors 

or activities that are aimed at protecting the environment or preventing environmental 

degradation are defined as pro-environmental behaviors (PEBs) [4], including various 

behaviors, such as energy conservation, recycling, green consumption, plastic bag use. 

According to data from the "China Statistical Yearbook 2022" published by the Na-

tional Bureau of Statistics of China, the urban municipal solid waste collection in China  
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reached 248.692 million tons in 2021. Therefore, the impact and guidance of pro-envi-
ronmental behaviors remain indispensable and crucial in addressing these challenges 
[5]. Survey results revealed that as high as 40% of individuals consider government 
agencies to be the most critical factor in promoting pro-environmental behaviors [6]. 
Therefore, social norms, as an effective way of influencing individual behavior [7], 
play a crucial role in the policy-making process undertaken by the government to pro-
mote individual PEBs. 

Despite the extensive study of social norms [8], the punishment embedded within 
social norms has been overlooked. Additionally, there is insufficient attention given to 
injunctive norms compared to descriptive norms. In climate change mitigation research, 
punishment has been identified as an effective method to encourage people to engage 
in environmental behaviors. Given the sanctioning nature of injunctive norms, it is in-
deed crucial for government strategies aimed at promoting individual PEB to incorpo-
rate injunctive norms with punitive measures. 

Therefore, this paper focuses on the impact of injunctive norms on PEB and further 
investigates the role of punishment and descriptive norms in the decision-making pro-
cess. We hypothesize that in the process of promoting PEB, the government's targeted 
development of punitive strategies can influence the effectiveness of injunctive norms 
in promoting PEBs. At the same time, descriptive norms will moderate the effect men-
tioned above. 

To test our hypothesis, we conducted a behavioral experiment and used logistic re-
gression analysis to analyze the data. Through empirical research and theoretical anal-
ysis, we aimed to deeply investigate the interaction between injunctive norms, punish-
ment, and descriptive norms in the decision-making process of individual PEBs. The 
objective was to propose more effective strategies for guiding and enhancing individual 
PEBs. We hoped to provide more accurate and effective strategic guidance for environ-
mental conservation practices through this study, encouraging active participation from 
the public in environmental protection actions, and ultimately contributing to the sus-
tainable development of the environment. 

2 Literature Review  

2.1 The Relationship Between Pro-Environmental Behaviors and Social 
Norms  

Among the factors influencing individual PEBs, attitudes, belief, values, motivations 
and norms have garnered significant attention. Some famous theoretical frameworks 
have been developed to analyze PEB, such as the Theory of Planned Behavior (TPB). 
The TPB proposes that human behavior is consciously planned and determined. An 
individual's behavioral intentions are influenced by their attitudes, subjective norms, 
and perceived behavior control. When an individual holds a positive attitude, perceives 
social norms supporting the behavior, and believes they have control over their actions, 
they are more likely to form positive behavioral intentions and are more likely to engage 
in the behavior itself [9]. The TPB provides a comprehensive understanding of 
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individual behavior decision-making processes. It is suitable for predict PEBs and has 
been widely applied in interventions targeting PEB, and various other domains. 

The main influencing factors of PEB can be categorized into two major classes: in-
dividual internal variables such as demographic and psychological variables, and ex-
ternal variables such as social norms and costs [10]. In general, the early studies indi-
cated that women, younger individuals with higher education and good income levels, 
married individuals, and residents of urban areas demonstrate a greater inclination to-
wards pro-environmental behavioral intentions [11]. However, demographic differ-
ences and supportive norms may not always be effective for encouraging sufficient 
PEBs. Then, the focus of PEB research shifted towards psychological factors such as 
attitudes, beliefs, personal norms, and perceived behavioral control. Extensions of the 
TPB by Singh et al. (2018) demonstrated that attitudes towards recycling and readiness 
for a circular economy are key factors influencing recycling intentions, technological 
innovations [12], and sustainable waste management. Lizin et al. (2017)found that per-
ceived behavioral control and moral norms have the greatest impact on battery recy-
cling intentions [13].  

There are also many external variables that influence PEBs, among which social 
norms have received significant attention [10]. Cialdini et al. (1990) propose that social 
norms refer to the rules and standards understood by group members that guide or re-
strict their behaviors, aiming to ensure the achievement of group goals and consistency 
in group activities . Based on different pathways through which social norms influence 
individual behavior, they introduce the concept of the normative focus theory, which 
categorizes social norms into descriptive norms and injunctive norms. Descriptive 
norms are behavioral standards formed based on the behaviors displayed by a majority 
of group members, exerting an influence on individual behavior similar to conformity. 
Individuals tend to align their behavior with what the majority does, representing an 
informational social influence through social interactions. Injunctive norms are behav-
ioral standards formed based on the majority of group members' favorable or unfavor-
able attitudes toward a specific behavior. Research has shown that social norms, com-
pared to education and marketing tools, social norms are more convenient, practical, 
and cost-effective in promoting behavior change [4]. Therefore, social norms have been 
utilized in various domains to improve social behaviors, including individual health 
behaviors, drunk driving and more. In the context of PEB, our research primarily fo-
cuses on individual PEBs, including energy-saving behaviors, recycling behaviors, as 
well as other behaviors such as green consumption, sustainable transportation, hotel 
towel reuse, and waste sorting.  

Social norms which are distinct from personal norms have been confirmed as im-
portant factors influencing PEBs. Social norms can influence personal norms. When 
social norms are internalized as personal norms, external punishment is gradually re-
placed by internal sanctions [15]. But social norms can also change individual behavior 
without changing individual norms. In terms of monetary factors, such as costs or the 
use of financial incentives, they also have an impact on PEBs. Research on the influence 
of behaviors in the context of municipal recycling in the United States has confirmed 
that recycling refunds or rebates are determining factors for certain item recycling be-
haviors [16].  
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Based on the development of social norms and PEBs, as well as the interplay be-
tween variables, this study primarily focuses on the discussion of external variables. 
Specifically, we examine the impact of injunctive norms on individual PEBs, including 
the role of punishment and descriptive norms. 

2.2 Injunctive Norms and the Punishment  

Injunctive norms refer to behaviors that people expect others to follow in specific social 
contexts, even if doing so goes against their own self-interest. According to the norma-
tive focus theory [14], descriptive norms provide information about the current behav-
ioral patterns, while injunctive norms provide norms regarding expected behavior. In-
junctive norms promote or maintain the internalization of norms through social disap-
proval or punishment for people with norm violations [17]. Numerous studies have 
shown that descriptive norms have a stronger influence on guiding individual behavior 
compared to injunctive norms[4,18]. These studies generally focus on the individual 
intrinsic variables in the process of norm influence on behaviors, such as personal 
norms, and perceived behavioral control. In this context, the sanction of injunctive 
norm refers to the fear of not gaining group acceptance, negative perceptions from oth-
ers, or internal guilt when individuals do not adhere to the injunctive norm. However, 
Punishment or sanctions also imply that individuals incur monetary costs for violating 
norms. 

As mentioned above, injunctive norms can maintain individual behaviors by punish-
ing those who violate the norms. Therefore, punishment is an important factor in the 
process of intervening individual behaviors. We suppose that imposing fines on indi-
viduals who do not engage in relevant PEBs can potentially improve their PEBs. Firstly, 
it changes the cost of decision-making. In addition, when individuals who choose to 
engage in PEB witness the punishment of those who do not, they perceive it as fair and 
are more likely to continue maintaining their own PEB. In exploring social norms, it 
has been found that there are some elements in common with public goods games 
(PGGs). When those who violate norms are punished, those who comply with the 
norms are more willing to adhere to them because they perceive it as fair, while those 
who do not comply may start to follow the norms in order to avoid punishment. Cur-
rently, most research on interventions based on social norms focuses on intrinsic factors 
of individuals, weakening the punitive aspect of injunctive norms. This may also be 
one of the reasons why most studies suggest that descriptive norms have a stronger 
impact on behavior change. In fact, understanding human decision-making in social 
contexts requires consideration not only of beliefs, internalized values and expectations 
of (dis)approval for norm violations but also the material costs, benefits, or fines in-
volved. Injunctive norms, serve as effective tools for governments to implement poli-
cies related to PEB, as they can enforce compliance through the possibility of punish-
ment. Therefore, whether individuals are subject to punishment becomes a probabilistic 
outcome. Therefore, based on the current research status of injunctive norms, this paper 
focuses on the variable of punishment and further verifies its function in the influence 
of injunctive norms on PEBs through behavioral experiments. The study thus proposes 
the following hypotheses:  
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H1: Different levels of intensity in injunctive norms have different influence on in-
dividual PEBs.  

H2: Different degrees of punishment probability make the impact of injunctive 
norms on PEB different. 

2.3 Injunctive Norms and Descriptive Norms 

Due to the influence of social and cultural backgrounds, individuals primarily rely on 
social norms rather than rational or complex economic activities during the consump-
tion process [19]. Therefore, individuals depend on social norms when making con-
sumption decisions. When making behavioral decisions, people may consider what they 
believe is the correct choice based on social expectations, while also taking note of the 
decisions that others have made. 

Injunctive norms inform people about what should be done, but sometimes descrip-
tive norms conflict with injunctive norms. As a result, descriptive norms can potentially 
affect the effectiveness of injunctive norms in promoting PEBs. According to the nor-
mative focus theory [14], individual normative focus may shift towards descriptive 
norms, meaning that descriptive norms have a greater influence on PEBs. Schultz et 
al.(2007) confirmed this classic “boomerang effect” through relevant experiments on 
energy-saving behaviors. Therefore, descriptive norms and injunctive norms do not in-
fluence individual behavior severally; there is also an interaction between them. Based 
on this, we propose the following hypothesis: 

H3: Descriptive norms have impact on individual PEBs in the process that injunctive 
norms influence individual PEBs, descriptive norms influence the degree of function 
of injunctive norms 

3 Methodology  

3.1 The Participants  

The present study implemented a within-subjects design. We used G*Power 3.1 soft-
ware [21] to estimate our priori sample size. The results indicated that a minimum of 
88 participants were required to attain a statistical power of 0.80, with an anticipated 
effect size of 0.05. 94 healthy, right-handed volunteers were invited to participate in the 
experiments for monetary reward. Four of the original participants chose to leave the 
study early, exercising their right to stop taking part. The final sample consisted of 90 
eligible individuals. All participants in both studies signed consent for confirmation 
before the experiment. Internal Review Board of Management of Harbin Institute of 
Technology approved the experiment. 

3.2 Experiment Design and Procedure 

In our experiments, there were eight PEBs, which were water conservation, electricity 
conservation, recycling, green consumption, garbage sorting, towel re-use, using eco-
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friendly shopping bags, green transportation. Before the formal experiments began, 
each participant was required to choose two behaviors out of the eight PEBs. One of 
these two PEBs was that people consider to be the most important and helpful for the 
environment and they hoped others do it. The other PEB was that they believe others 
do not pay much attention to. The two PEBs chosen by the participants constitute the 
injunctive norms (strong vs. weak) they are subjected to. After making their choices, 
the participants would proceed with the formal experiment.  

In the formal experiment, the screen displays three possibilities of being punished 
for not engaging in PEBs, differentiated by three colors. The participants used their 
own strategies and made judgments according to the punishment probabilities and oth-
ers decision on the screen. The punishment probabilities for A, B, and C were 0.25, 0.5, 
and 0.75, respectively. 

 

Fig. 1. The timeline of the formal experiment.  

In the subsequent experiments, participants decide whether to engage in the two 
types of behavior with different injunctive norms selected earlier. If they engage in the 
PEB, they will incur a cost of 50 CNY per week. If they choose not to engage in the 
PEB, they face two scenarios: either no punishment, saving 50 CNY, or being penalized 
100 CNY by the environmental supervisor. If a participant was caught not engaging in 
PEBs, the screen would display a notification of their punishment. There was no cost if 
the participants escaped the punishment, and the experiment would proceed directly to 
the next trial. These costs were communicated to the participants at the beginning of 
the experiment when explaining the procedure. Additionally, the screen shows a total 
of 18 images of virtual individuals. The choices of the 18 people varied randomly in 
each trial. The colors of the individual images matching the current punishment proba-
bility represent those currently choosing not to engage in this PEB, while white images 
represent those opting to pay for the PEB. The participants known that these 18 people 
were virtual people and could represent anyone in their lives. Our experiments had no 
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deception. The choices of the 18 people can only represent themselves. The fact that 
more of these 18 people choosing to engage in paid PEB did not mean it was the more 
correct or better choice, nor did it mean that the punishment was stricter at that moment. 
In this context, the participants were required to focus on all the information presented 
on the screen and made their behavioral decisions. Each participant needed to make 48 
decisions for each behavior they selected. The punishment probabilities appeared ran-
domly. The experimental process is shown in Fig. 1. 

4 Results 

Under two different levels of injunctive norms, we recorded the choices of engaging in 
PEB, and tested whether injunctive norms influenced individual PEBs through com-
paring their choices. The results show in Table 1. As the injunctive norms had two 
modes (strong vs. weak) and the choice had two categories (yes or no), we use a linear 
mixed-effects model to analyze the data. This model takes into account the heterogene-
ity among different participants. In Table 1, the intercept represents the average value 
of participants’ choices (0.466). Under the weak injunctive norm, the value is the 
change in choice relative to the intercept. The negative coefficient indicates that, com-
pared to the first level, the average value of choice decreases by 0.06 units. The t-value 
and extreme small p-value indicate that this coefficient is statistically significant. The 
results of this model point that injunctive norms significantly contribute to the differ-
ences in individual PEB, and these differences are unlikely to be due to random error. 
Therefore, the H1 has been confirmed that different levels of injunctive norms indeed 
have a significant effect on individual PEB choice, with strong injunctive norms being 
more capable of promoting PEBs. 

Table 1. The result of multilevel logistic regression 

Our results confirm hypothesis 2: Different degrees of punishment probability make 
the impact of injunctive norms on PEB different.  Through logistic regression analysis, 
we obtained the results shown in Table 2.   Higher probability values are associated 
with a lower probability of choosing 1, indicating a lower likelihood of engaging in 
PEB (0 represents doing PEB, and 1 represents not doing PEB).   The high absolute 
values of the z-statistics and the very small p-values indicate that this coefficient is 
highly significant statistically. It implies that as the probability of punishment increases, 
individuals are more likely to engage in PEBs. 

Table 2. The result of multilevel logistic regression. 

 Value Std. Error DF t-value p-value 
Intercept 0.446 0.017 11185 26.839 < .001*** 
Weak injunctive norm -0.060 0.009 11185 -6.764 < .001*** 

 Estimate Std. Error z-value Pr(>|z|) 
Intercept -0.172 0.082 -2.083 0.037* 
Punishment -0.123 0.008 -16.064 < .001*** 
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Thirdly, we examined the function of descriptive norms in the process of injunctive 
norms influencing individual PEB decisions. The results indicate that the descriptive 
norms of the virtual people significantly affect participants' PEBs. We utilized a logistic 
regression model to fit the data. The results reveal a significant positive effect of de-
scriptive on choices.  

If the number of virtual people engaging in PEBs increases, participants' PEB deci-
sions become more consistent with the behavior choices of others. The high absolute 
values of the z-statistics and the extreme small p-values indicate that this coefficient is 
highly significant statistically. The results are presented in Table 3. 

Table 3. The result of multilevel logistic regression. 

To further examine the role of descriptive norms and punishments in influencing 
individual PEBs, we employed a logistic regression model to test the interaction be-
tween punishment and descriptive norms.  

The intercept represents the baseline log-odds of choice being 1 when all independ-
ent variables are set to 0. Since this value (p < 2e-16) is significantly different from 0, 
there exists a non-zero baseline log-odds. Without considering the influence of descrip-
tive norms, holding other conditions constant, for each unit increase in the probability 
of punishment, the log-odds of choice being 1 decrease by 0.065 units. This effect is 
also statistically significant (p = 6.67e-06). It means that when probability and other 
variables remain constant, for each unit increase in descriptive norms, the log-odds of 
choice being 1 increase by 0.110 units. This indicates that as the level of descriptive 
norms decreases, and individual choice becomes more certain. This effect is highly sig-
nificant (p < 2e-16). 

When the descriptive norm increases by one unit and the probability of punishment 
also increases by one unit, the log-odds of choice being 1 would decrease by 0.005 units 
compared to considering these two variables independently. This suggests a negative 
interaction between the two variables. It indicates that the impact of one variable on the 
log-odds of choice being 1 is weakened when the other variable increases. This inter-
action effect is statistically significant (p = 0.00057). Namely, when other conditions 
are held constant, descriptive norms influence the effect of punishment probability on 
individual PEBs. 

The results of the experiments prove that injunctive norms, punishments, and de-
scriptive norms all have significant effects on individual PEB decision, and there is a 
significant interaction between punishment and descriptive norm. These findings pro-
vide support for our H3. 

5 Discussion 

Social norms are highly effective policy tools for influencing individual PEBs. In our 
study, we employed a “multi-stage group decision task” paradigm to conduct a detailed 

 Estimate Std. Error z-value Pr(>|z|) 
Intercept -1.430 0.094 -15.17 <2e-16*** 
Descriptive norms 0.115 0.004 28.70 < 2e-16*** 
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investigation, allowing us to further understand the mechanisms through which social 
norms influence PEBs. Our research indicates that injunctive norms can effectively 
promote individual PEBs. Additionally, specific punishments play a significant role in 
this process. Furthermore, the positivity or negativity of descriptive norms also influ-
ences PEBs in the context of injunctive norms. Our study clarifies key factors and spe-
cific measures for changing normative focuses in situations involving decisions about 
PEBs. Unlike many previous studies, we utilized behavioral experiments to support our 
hypotheses. This approach supplements behavioral research in this field, enabling us to 
directly manipulate and observe the impact of social norms on individual PEBs. 

Firstly, many classic studies have demonstrated that when individuals think about 
social norms, these norms can effectively influence behavior [20,22]. The different 
choices made by the participants regarding these two behaviors demonstrate the influ-
ence of varying intensities of injunctive norms on individuals' pro-environmental deci-
sion-making. Previous research has extensively confirmed the role of injunctive norms 
in promoting environmental behaviors. Our findings are consistent with previous stud-
ies, such as Thøgersen (2006), Nolan et al. (2011) and Kurisu (2015) [23,24,25]. 

In addition, when Cialdini et al. (1990) introduced the focus theory of normative 
conduct, they also mentioned that if people can be made aware of the implicit injunctive 
norms in information, individuals may be more likely to shift their focus onto these 
injunctive norms and consequently cease or engage in certain behaviors. However, 
many studies have found that in reality, descriptive norms have a greater impact on 
behavior in everyday life. Bertoldo and Castro (2016) argued that descriptive norms 
often have a stronger impact on promoting PEBs than injunctive norms. Helferich et al. 
(2023) explored the advantages of descriptive norms in driving energy-saving behav-
iors, indicating that their influence is greater than that of injunctive norms [26]. The 
descriptive norms of others’ actions convey a more detailed guidance that can be emu-
lated, making it more beneficial for individuals to mimic others [27]. In this process, 
the punishments associated with injunctive norms should be noticed. To incentivize 
behavior change, it is crucial for injunctive norm information to be explicit [28]. Our 
study supports this viewpoint. Highlighting the specific content of injunctive norms 
with punitive measures can have a more significant impact on individual PEBs. Higher 
punishment probability enhances individual PEBs effectively. Furthermore, environ-
ment resembles a public good, so public participation is crucial for effective environ-
mental protection [29]. The collaboration with others and the punishment of free riders 
are two key elements of public good [30]. These factors are associated with descriptive 
norms and injunctive norms, respectively. Similar to the punishments implemented in 
PGGs, punishments in social norms can also be used to uphold social norms and prevent 
their deterioration [31]. Compared to other prosocial behaviors, punishment has a more 
direct impact on the relationship between social norms and individual PEBs. Mulder 
(2008) argues that punishment conveys a sense of obligation in behavior and can effec-
tively promote individual cooperation [32]. The imposition of fines has been found to 
promote PEBs due to the alteration of the social interaction payoff structure [33]. The 
current study results extend this viewpoint by incorporating punishment into the impact 
of injunctive norms on promoting PEBs. 
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Last, in the process of norms acting on PEBs, positive descriptive norms have posi-
tive effects on individual behaviors. However, other’s negative normative behavior de-
scriptions weaken the role of injunctive norms. Bonan (2020) contends in their study 
on encouraging energy conservation that there is no superior sort of social norm over 
another, but rather complementarity between different types of normative information 
[34]. Our research findings partly support the conclusions of Bonan (2020). 

6 Conclusion 

This study explores the influence of punishment on individual PEBs within the frame-
work of social norms theory. The results demonstrate that punishment can effectively 
influence the effect of injunctive norms on individual PEBs. A higher probability of 
punishment significantly increases the facilitating effect of injunctive norms on indi-
vidual PEBs. Importantly, the behavioral outcomes of others, namely the descriptive 
norms also have impact in this context. There is an interaction between punishments 
and descriptive norms, leading to changes in participants' decisions regarding PEBs.  

This study not only provides empirical evidence for the influence of injunctive 
norms on individual PEBs, but also introduces new variables such as punishment, ex-
panding the framework and application of the normative focus theory. In terms of pol-
icy implications, the research results offer an important policy tool for promoting indi-
vidual PEB and provide valuable guidance for the development of PEB-related policies. 
Policy-makers can consider the reasonable application of punishment policies when 
formulating plans.  

While this study has filled some gaps in the field, it does have certain limitations. 
The amount of the fine could also influence individual decision-making and further 
detailed study should be undertaken in this regard. Therefore, we intend to continue 
researching these specific elements by integrating psychology, sociology, and econom-
ics. Further research is necessary to establish concrete system frameworks and imple-
mentation guidelines. 
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